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A proteolytic enzyme was extracted from Sarcodon aspratus (Berk) S. Ito by percolation method.
Proteolytic activity of the extracted proteolytic enzyme (SAP) was compared with several digestives
containing proteolytic enzymes. Potency of SAP was higher than that of the other digestives except for
protease. The optimum pH range of SAP was similar to that of pancveatin and protease. SAP was more
stable than pancreatin and protease under various temperature, alkaline pH, and metal ions. Bovine
serum albumin hydrolysing activity of SAP was equivalent to that of pancreatin and protease in small
intestine of rats. SAP demonstrated lower adsorption to antacids than pancreatin and protease. Among
the mixtures of SAP and several antacids, magnesium oxide-SAP showed the highest proteolytic activi-

ly.

Keywords—Sarcodon aspratus (Berk) S. Ito, extract, pancreatin, protease, proteolytic activity, sta-
bility, intestinal hydrolysis and absorption, antacids
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Table I—Comparison of Proteolytic Activity of Sarcodon
asparatus Extracts Prepared with Different
Extraction Vehicles.

Vehicle Abs Activity (unit)
Powder 0.412 44,702
Water 1.487 161,393
50% Methanol 1.407 113,653
50% Ethanol 0.082 8,950
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Table II—Comparison of Proteolytic Activity of Sar-
codon Aspratus Extract with Pancreatin and
Other Digestives.

Class Abs Activity (unit)
SAP 1.487 161,393/g
PAN 1.081 117,375/¢
PRO 2.586 280,646/¢
PF 0.064 6,947 /tab.
FF 0.376 40,817/tab.
BT 0.056 6,176 /tab.
BZ 0.169 1,397/ cap.

SAP: scarcodon aspratus extract. PAN: pancreatin.
PRO: protease. PF, FF, BT and BZ are commecial diges-
tives

Table HI— Comparison of Proteolytic Activity of SAP,
PAN and PRO for Two proteins and Food
Containing Proteins.

Proteolytic enzyme

Substrate

SAP PAN PRO
BSA 60,347 23,826 22,266
Milk casein 161,393 117,375 280,646
Beef 6,640 2,343 42,966
Forcine 6,444 2,245 31,248

BSA: bovine serum albumin. For other abberviations,
refer to Table II.

40, 817<k91 & vebsto} (Table I1),
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Figure 1—Comparison of proteolytic activity of SAP
with PAN and PRO at various pHs.
Key: @, SAP; m, PAN; 0O, PRO

100]
g
o
2
i
1]
=%
g
80 50

=
s
‘3
£
Q
-

1 1 1

0 1 2 3

Time (hr)
Figure 2—Comparison of stability of SAP with PAN and
PRO at 40°C.
Key: @, SAP; m, PAN; 1, PRO
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Figure 3—First-order decomposition of proteolytic en-
zyme of SAP, RAN and PRO at 50°C.
Key: @, SAP; B, PAN; O, PRO

Table IV—First-Order Constant (k) and Half Life(t,,) of
Proteolytic Enzymes of SAP, PAN and PRO
under Various Temperatures.

Temp. SAP PAN PRO
(°O) k(x10) t¥(hr) k(x10) t¥2(hr) k(x 10) t¥2(hr)

40 1.06 6.54 246 282 418 1.66
50 152 456 795 0.87 10.65 0.65

60 11.81 0.58 38.17 0.18 46.06 0.15
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Figure 4—First-order decomposition of proteolytic en-
zyme of SAP, PAN and PRO at pH 3.0.
Key: @, SAP; m, PAN; O, PRO
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Figure 5—Decomposition of proteolytic enzyme of SAP,
PAN and PRO at pH 7.0.
Key: @, SAP; B, PAN; 0O, PRO
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Table V— First-Order Rate Constant (k) and Half Life
(t,,) of Proteolytic Enzyme of SAP, PAN and
PRO under Various pHs.

Table VI— Comparison of Remaining Proportion of Pro-
teolytic of SAP, PAN and PRO in the Presen-
ce of Various Metal lons.

SAP PAN PRO Metal salts SAP PAN PRO
" k(x10) ty(hr) k(x10) ti,(hr) k(Xx10) ty(hr) AICl, 95.4 63.7 75.8
3.0 5.66 1.22  9.04 0.76 8.60 0.80 MgSO, 101.0 93.3 . 87.9
70 045 1540 0.83 8.34 1.28 5.41 CuSO, 70.8 69.4 78.4
11.0 048 1443 9.0 0.76 5.0l 1.38 ZnSOy, 77.2 89.2 58.2
FeSO, 102.6 78.6 52.5
A 7 A g el Asr) v ad 2o 22 HgCl, 32.3 06 0
$S Hol F9lor)l Ag* Hg? o Co?* o] Pb(NO3), 78.7 48.0 71.3
dafiAe ol BokAddl Zloz Jepdo E3 Co(NO3); 40.7 86.1 62.7
Fabetalge] EAelA SAPS AEgL AgNO; 2.7 761 4.3
101, 0%24 A7} zhart A3 giglem PAN o] The concentration of metal salts was contantly 0.01 M.
93.3%, PRO 7} 87, .%9] ®lwAd & 4x&
el i ek (Table VI), o, F4-8& SAPolA 2,459 uiH PAN ofA
2% W 7R d &5 vl £ 196, PROIM+= 1.892 uelsteh(Table
284 dERlE 714 (50mg) & sl 2+ X85 Vi)
A= a4 el FYA7I2 3087 B2 SAP 9] stRaigst 24 W 58] SAP
7h-EeES 54 A3 SAP & AL iAol 2 PROSH A9 FfA s BodFozA
0.36020.046 mg ©1 2 A ofm| 4k 0.206+ SAP 9] AAl W o]&E°] PAN © PRO% &
0.052mg 2.2 Yeht 2 ¥]&-2 0,578 H]3le] Aol & vEbiAlE o8 AoE AnEr,
PAN & 0.57, PRO7} 0,532.24 #H3le]7} gl Hitdlel ExMAl SAP « chfFEs|g Rl T

Rort, 60E ubx] Zolle SAPrF 0, 730]%%
PAN ¢} 0,76, PRO 7} 0,888+ PRO 7} ¥ %
& FXE 2od Foh(Table VII).

a7 ol A4 olnjiate] H4-82 SAP
oll4] 2E olmlxaleko] 0.068+0.009mgsl =
T4 obo|xatEke 0.167+£0.035mg oA A4
H olrlieabe] WE 452 F4EHL 4 5 e

&40}
7-} A8 fole) A4LAE Fhsle] 2447k WhA]A]
1 3 ZAEArLE 2k AT el

*1% SAP 7} 91.3%= el PAN o] 78,9
%, PRO7} 85.2%2A4 vlmd & o712 &
Askget, mehd Aslelodlgelae SAP
88.2%2] °17}% uEld ukd PAN ol 20,2%,

Table VII—Hydrolysis of Bovine Serum Albumin by SAP, PAN and PRO in Small Intestine of Rat.

Time Class SP PAN PRO
(min)

PT 0.360 +0.046 0.384 +£0.057 0.403 +£0.037

30 TA 0.206 +0.052 0.221 £0.045 0.216 +0.042
Ratio 0.57 0.57 0.53

PT 0.334£0.034 0.331 £0.033 0.316 £0.042

60 TA 0.246 +0.030 0.254 £0.028 0.281 +£0.042
Ratio 0.73 0.76 0.88

PT: protein. TA: total amino acid. The values represent mean + SD of four rats.
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Table VIII—Absorption of Hydrolyzed Products of BSA by SAP, PAN and PRO in Small Intestine of Rat.

Time Class SP PAN PRO
(min)
RA 0.068 +0.018 0.017 £0.016 0.119+0.018
30 AA 0.140 £0.065 0.116 £0.010 0.097 £0.037
Ratio 2.05 1.08 0.81
RA 0.068 +0.009 0.086 £0.010 0.097 £0.012
60 AA 0.167 +0.035 0.169 +0.033 0.184 +0.042
Ratio 2.45 1.96 1.89
RA: remaining amino acids. AA: absorbed amino acids. The values represent mean + SD of four rats.
Table IX—Comparison of Remaining Proportion of Pro-
teofytic Activity of SAP, PAN and PRO Com- 100F
pounded with Various Antacids after 24 hr. -
Antacid SAP PAN PRO pH % ,77;}
Aluminum hydroxide 91.3 78.9  85.2 9.0 '§ ?
Aluminum silicate 779 22,6 23.7 6.0 ‘g /// Z;}”
Magnesium oxide 88.2 202 274 110 ‘:E: sob / ///’/
Magnesium carbonate  92.8 394 248 10.0 'g %
Calcium carbonate 934 561 572 8.0 & /
Sodium bicarbonate 99.7 750 86.7 9.0 / . 4
PROV} 27.4%2 3] Azd ojrbg wof &9 T R eea——

o},
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7} doizicl, &d e AVE FollM SAP 7}
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< 718 viellglth (Table IX),
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o SAP = pH11.0 7k %2 475 x5k
o},
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2 yelka PAN o] 65.0%, PRO 7} 41,2%%
77t Zradto 2 A AMAbAIS] =P} wlAl skl
ute} Fatg Aol vebde o 4 Ut (Fig6).

Figure 6— Comparison of remaining proteolytic activity
of SAP, PAN and PRO compounded with aluminium hy-
droxide gel. Enzyme activity was determined after the
mixture was stored for 30 min.
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Figure 7—Effect of simulated gastric juice on the proteolytic activity of SAP, PAN and PRO compounded with alumi-

num silicate (A) and magnesium carbonate (B).
Key: @, SAP; B, PRO; O, PAN
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Figure 8 —Effect of simulated gastric juice on the proteo-
Iytic activity of SAP compounded with various antacids.
Key: @, magnesium oxide; O, sodium bicarbonate; m,
calcium carbonate; O, aluminum silicate
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