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Effect of Red Ginseng Water Extract on Trypsin Activity
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Abstract : This stiidy was carried out to investigate the effect of red ginseng water extract (RGWE) on trypsin activity.
After extraction of fat soluble and saponin component from red ginseng powder by methyl alcohol, the residue was
extracted with distilled water, and manufactured to water extract. The extract was dialyzed with different molecular cut off
membrane. Trypsin activity demonstrated the highest level at the RGWE concentration of 9x1072% in reaction mixture,
and also increased to 15% at 2.9x1073%. Km value was decreased and Vmax was increased in the present of red ginseng
water extract. Red ginseng water extract was partially purified by dialysis, Bio-Gel P-10 and DEAE-cellulose column
chromatography. The active fraction demonstrated positive reaction to ninhydrin, DNS and folin reaction.
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Table 1. Effect on trypsin activity by various fractions from red
ginseng water extract

Fractions Relative activity(%)
None 100.0
Water extract 131.0
M.W. over 12,000 134.0
M.W. 1,000~12,000 135.1
M.W. below 1,000 111.7

Final concentration of each fraction in the reaction mixture was
mg/mL.

Table 2. Effect on trypsin activity by concentration of the M.W.
1,000~12,000 fraction from water extract

Final concentrations (pg/mL) Relative activity (%)

0 100.0

29 115.0
57 124.8
113 133.6
225 1354
450 136.6
900 152.1
1,800 117.6




Vol. 28 No. 3(2004) 4t BFEE0] Trypsin

trypsinﬂ]' 71421 casein} ¥H-g-g w 7]
VIS AR flsted BAF 1,000~
000 Afole} & FZE £-82 AME3lY casein FE9k WM
—,Eoﬂ t&+ double reciprocal plote Fig. 17} 7% "251 Table

30 vehd vie} o] 34 B FE2E 82 KmikS 4a
713 VmaxE S7HIZTH Kmihke & FE59] Exslr] o
30% FIk JORER Vinaxts o 4% F7AR0
714 thgt st S Vel E VmawKme oF 24 A= =
7kt trypsin©| casein?t Rb&E 0 71H 2l ¥ F
< Zlo] I o]9f 1 A= A 5io] eatalzd
o] &9] 7t MEFZE2|o} aldehyde dehydrogenase 8439l ]
2= A7t fARE Fele] Aujela AlgEnh XEHA) 914
A 59 AbRdARS 24T Bl oA, tiEE
g QA AlEd B8] w2t 10°% WY )
SEEE YERH, oj9f 72 njEolde glety =
o] OPL]E‘r M Al AHEA s 7k %EW EXo])

71918 7FsAle] Ak 3KchY TEhu B A= 3k

1
S
O

40 ¢ y=0.4359x+15.504
R?=0.993

20 +

1/V (660 mm)™

y=0.2079x+10.208
R?=0.9918

-50 -40 -30 -20 -10 0 10 20 30 40
1/[% of caein]

Fig. 1. Double reciprocal plots of casein hydrolysis by trypsin
in the presence or absense of red ginseng water extract.
The reaction mixture was consisting of 0.3 mL of 0.1 M
phosphate buffer solution (pH 7.4), 0.1 mL of red
ginseng water extract solution (2 mg/mL), 0.1 mL of
trypsin solution (5 mg/mL) and 0.5 mL of the various
concentration of hammarsten casein. The enzyme
reaction was carried out at 37°C for 10 min. O—Q;
without water extract, @—@; with water extract.

Table 3. Activation of trypsin by red ginseng water extract

Red ginseng Km Vmax
water extract* (% casein) (Abs at Vmax/Km
(1g/mL) o caset 660 nm)
0 0.029(100.0) 0.065(100.0) 2.24(100.0)
200 0.020( 70.0) 0.090(138.5) 4.50(200.9)

*Final concentration in reaction mixture
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Fig. 2. Bio-Gel P-10 column chromatography of 80% methanol
soluble part from water extract fraction containing
compounds M.W. 500~12,000. Water extract fraction was
obtatined from red ginseng power. Red ginseng powder
was extracted with methanol by 5 times, and then residue
was extracted with distilled water by 5 times. The extract
was evaporated and dialyzed against distilled water. The
column(1.2x77cm) was eluted with distilled water. Fractions
of 2 mL were collected at a flow rate of 10 mL/hr and
absorbance of aliquots were determined at 254 nm.
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Table 4. Effect on trypsin activity of fractions obtained by Bio-Gel P-10 column chromatography

Fractions Absorbance Ninhydrin DNS reaction Folin reaction Relative trypsin
(420 nm) reaction (540 nm) (750 nm) activity (%)
I 0.022 - 0.035 0.032 100.9
II 0.539 + 0.255 0.442 119.1
I 1.325 + 2.316 1.761 108.6
v 0.090 - 0.039 0.112 96.3
\% 0.036 - 0.035 0.055 102.9

Table 5. Effect on trypsin activity of fractions obtained by DEAE-cellulose column chromatography

Eractions Absorbance Ninhydrin DNS reaction Folin reaction Relative trypsin
' (420 nm) reaction (540 nm) (750 nm) activity (%)
II-a 0.028 + 0.178 1.079 116.5
I-b 0.061 - 0.127 1.097 108.6
II-c 0.158 - 0.084 1.308 93.7
-d 0.032 - 0.030 0.659 88.3
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Fig. 3. DEAE-cellulose column chromatography of active fraction
II. The column(1.0x10cm) was charged with active
substance obtained from Bio-Gel P-10 column chromato-
graphy and eluted with a stepwise of NaCl solution from
0.0 M to 0.2 M in 0.01 M Tris-HCI buffer solution (pH
7.2). Flow rate was adjusted to 20 mL/hr and every 2 mL
was fractionated. Each fraction was subjected to UV
absorption determination.
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