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Summary

Three lots of Chung-Kook-Jang were prepared by the use of 2 strains of Bacillus subtilis
and Bacillus natto. For four samples taken from each lot in 12 hrs interval changes of
nitrogenous compounds, insoluble protein, water soluble protein, peptides, free amino
acids, amino and ammonia nitrogens during Chung-Kook-Jang fermentation, were studied
together with the changes of moisture, pH, proteolytic enzyme activity. In addition the
average peptide length of the peptides of a Bacillus subtilis lot was determined by the
method of molecular sieving using ion exchange resin. The results were as follows:

1. The contents of moisture and total-nitrogen changed little in all samples throughout
the fermentation as it would be expected.

2. In all three experimental lots the pH became higher gradually from the initial value
of 6.65 to the final 7.5~7. 85 during the fermentation. Proteolytic enzyme activities, in
accordance with this pH change, steadily increased up to 48~60 hrs. of fermentation
and then slightly decreased, probably affected by the high pH. The most strong
proteolytic activity was observed in the experimental Chung-Kook-Jang fermentation lot
using the Bacillus subtilis K-27 isolated by the author.

3. The contents of insoluble protein nitrogen in soybeans increased markedly (5%%) by
the cooking, after steeping 12 hrs in water. During the Chung-Kook Jang fermentation,
however, it decreased from 1/2 to 1/10 of that of the cooked soybeans.

4. The contents of water soluble protein nitrogen (5%) whereas, greatly decreased to the
value of 1.0% by the cooking; but little changed further during the fermentation.

5. The total contents (0.25%) of peptides, amino, and ammonia-nitrogens, PAA—N.,

 vincreased almost double by the cooking and steadily became higher as the fermentation

‘proceeded,’ reaching finally up to 4~7% in 72 hrs fermentation.



6. The amounts of free amino acids of soybean generally decreased during the processing

of cooking, even some of them like glutamic acid were destroyed completely. However

in the subsequent Chung-Kook-Jang fermentation for 72 hrs., they showed from several

to a few hundreds folds increases depending upon the kinds of amino acids.

Valine which was contained in HCl-hydrolyzed steeped or cooked soybeans in amounts

220~267mg % was not detected at all as the free amino acid in all fermented samples.
7. Average peptide length (APL) of all fractions, eluted and fractionated by using the
Dowex-50 ion exchange resin column, and fraction collector showed the highest value
for the cooked soybean and then decreased as the fermentation proceeded. The APL

value of effluent showed the highest in 12 hrs fermented sample. The value decreased

thereafter by fermentation.
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Fig. 1. Apparatus for molecular sieving by Dowex-50
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Table 2. Changes of each N-compound and Moisture content

\ Fermented time l R.M. (steeped) Ohrs (cooked) 12 hrs 24
per- [ per- || per-
PEr” lcent to PET |cent to Per” loentto|
oz [cent to cent to cent to o
N-compound % TN X%\I g% | T-N Alujﬁ g% | TN 11:1?\1 o
D 7.63 7.54 7.52 7.52
Total-N A 7.56 7.68
B 7.51 7.68
C 7.66 7.63
D 2.14 | 28.04 5.29 | 70.15 5.29 | 69.01 5. 30
Insoluble-N A 3.82 | 50.53 3.63
B 2.43 | 32.36 1.81
C 4.77 | 62.27 4.16
D 5.12 | 67.10 1.12 | 14.85 1.12 | 14. 89 1.09
Soluble-N A 1.18 | 15.61 0.92
B 0.95 | 12.65 0.98
C 0.93 | 12.14 0.91
PAA-N D 0.37 | 4.86 1.13 | 15.00 1.12 | 14.89 1.13
peptide A 2.56 | 33.86 3.13
{ aminq B 4.13 | 54.99 4.79
ammoma c 1.96 | 25.59 2.56
D 0.108] 1.41 | 29.19) 0.072] 0.95 | 6.47 || 6.071| 0.94 | 6.34] 0.072
Amino-N A 0.314) 4.15 | 12.27} 0.624
B 0.368] 4.90 | 8.91j 0.644
C 0.251| 3.28 | 12.81| 0.304
D 0.165{ 2.16 | 44.59 0.875| 11.60; 77.43|| 0.869| 11.55| 77.59| 0.875
Peptide-N A 1.988| 26.29 77.66| 2.072
B 3.499; 46.59] 84.72| 3.582
C 1.520] 19.84 77.55) 2.025
D 0.097| 1.29 | 26.221 0.183| 2.43 | 16.10| 0.189| 2.51 | 16. 00{ 0.185
Ammonia-N A 0.258| 3.41 | 10.07{ 0.435
B 0.263] 3.50 | 6.36] 0.564
C 0.189; 2.47 | 9.64 0.231
D | 62.14 60. 31 59.71 59.70
Moisture A 60. 52, 60.79
B 61. 26| 61.53
c 60.81 61.23




during the Chung-Kook-Jang Meju Fermentation

hrs 36 hrs 48 hrs 60 hrs 72 hrs
. | per .| per- _ | per- | per- percent
ceprftrtoc‘}r,’g to C(f:trtocent to| ceriftrtocent to ceprftrto cent to| peigent tI(’)A
TN | 3] % [ TN B e (TN | BAG L erss | TN | B e | TN | W
7.56 7.51 ; 7.53 7.54
7.81 8.03 | 7.88 7.79
7.74 8.01 7.95 7.91
7.71 7.91 7.83 7.89
70. 48 5.28 | 69. 85 5.28 | 70.31 | 5.28 | 70.12 5.31 | 70.42
47.27 3.26 | 41.74 3.16 | 39.95 2.75 | 34.90 2.31 | 29.65
23.53 1.51 | 19.51 1.33 | 16.60 0.85 | 10.69 0.52 | 6.57
54.52 3.32 | 43.06 2.66 | 33.63 2.23 1 28.48 1.92 | 24.33
14.52 1.13 | 14.94 1.11 | 14.78 1.13 | 15.01 L.11 | 14.72
11.93 0.93 | 11.91 0.94 | 11.71 0.84 | 10.66 0.96 | 12.32
12.76 0.96 | 12.40 0.87 | 10.86 0.75 | 9.45 0.63| 7.96
11.93 1.02 | 13.23 1.02 | 12.90 0.95 | 12.13 0.93 | 11.79
15.02 1.13 | 14.94 1.12 ] 14.91 1.12 | 14.87 | 112 14.85 ‘
40.76 3.62 | 47.63 3.93 | 48.94 4.29 | 54.44 4.51 | 57.89
62.37 5.27 | 68.09 5.81 | 72.53 6.35 | 79.87 6.76 | 85.46
33.55 3.37 | 43.71 4.23 | 53.48 4.65 | 52.39 5.04 | 63.88
0.95 6.37| 0.073 0.96/ 6.46] 0.070| 0.92| 6.25| 0.072/ 0.95 | 6.42 | 0.071| 0.94 | 6.33
8.13 19.94/ 0.657 8.41 18.15) 0.701] 8.73| 17.84] 0.863| 10.95) 20.12] 1.210/ 15.53 | 26.83
8.39| 13.44] 1.176| 15.20| 22.32] 1.978| 24.09 34.05| 2.149| 27.03| 33.84] 2.399 30.33 | 35.49
3.98| 11.88] 0.419) 5.43! 12.43) 0.789| 9.97| 18.57| 1.212| 15.48| 26.06] 1.713 21.71 | 33.99
11.68 77.43) 0.874| 11.56] 77.34] 0.872] 11.61 77.851 0.874] 11.60| 78.03) 0.875| 11.60 | 78.12
26.98) 66.20] 2.390| 30.61| 66.02] 2.601{ 32.39] 66.18| 2.651 33.64| 61.79] 2.438 31.30 | 54.06
46.64] 74.38] 3.169] 40.94 60.13) 2.658 33.18 45.75( 2.925 36.79) 46.06] 2.968 37.51 | 43.91
26.54] 79. 10| 2.570| 33.33| 76.26 2.784) 35.20) 65.82 2.495) 31.86| 53.66] 2.218 28.11 | 44.00
! t -
2.46) 16.20] 0.179, 2.37] 16.00] 0.171| 2.28 15.90] 0.173 2.30 15.55| 0.174 2.31 | 15.55
5.65 13.86] 0.573] 7.37 15.86] 0.628 7.82 15.98| 0.776 9.87 18.89| 0.881 11.10 | 19.09
7.34] 11.77| 0.925 11.95 17.55] 1.174] 14.66 20.21| 1.276 16.05 20.09| 1.393 17.61 | 20.61
3.63} 9.01) 0.371] 4.81] 11.01) 0.657 8.31} 15.53| 0.743 12.04) 20.26] 1.109 14.06 | 22.01
|59.49 | 59. 19 59.22 59. 48
61.23 1 61.78 6217 62.37
61.68 | 62.05 | 62.44 62.87
| 61.75 | | 62.06 62.36 62.58
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o &% At ORI, BT 1283 Ct % % [ S S
Bl b4 BEMEE o) FR WRE&oE ER / Y
ket =3 Fig. 73 8¢ {434 amino-N &} £ ! ‘ //
ammonia-N & t}7te] ul&d ghfgo 2 =g 100t {_.*4‘ )
vl 28 BEE A,CEd K3 dA F% or
29t o] A4 ACEE £ 59 Ao Sweped 0 12 24 36 48 PR
Ze FHEelds BEE 498 AoE nox soybean Time(hrs)
gt =g £ peptide-N o Li8HHo] 15~ : (O:o—o, At em+, B: A=A, C: x=X)
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el vt —wd BRI REEE T4
g7k A EAEE Bl dEad. olRE
B HEEN T BEEEl Bacillus subtilis sp.
olel ol Aol Fa oA HHRD Aspergillus

soya ol (h3tel Sfgdiel BBJigtdl KR=EE Ao
2 fEEEs o

4). pH 9} protease activity: {HBEEE=] T2 B
BEREAA TEEEARES ROOHT LEBE
2 Rktzsle WEE pH &, protease activity il
TR E Forlin ko 2 J%E3 protease activity
®] W84 Fig 95} e}, Fig. 9o {kahsd KB4LK

T pH 6.2524 HEEkoG o HEEBde
6.6571 = = EiEEEEH o] B P #ek AB,CES}
thztol FotA A 72 WA AEE 7.52, BE:
7.85, CE¥ 7.65 2 3438 <7l mfbatgded. =
§ protease activity & AE&ATAA 323.3 #
fizel| Aol FAEoz sl pid d Yoot B
B\l wheb K5 REE LS wolx sieh B
AEE 60 Kol A 446.6 B fr = BEfEst = 9o
7} AR gaEgz BCEE Bz e dov
thko] 48 Wil Bl A EERMEE 2997t #iR
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Fig. 10. Autoanalyzer chart recording of free amino acid steeped and cooked soybean

Fig. 11. Autoanalyzer chart recording of free amino acid in 24hrs fermented samples
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Fig. 13. Autoanalyzer chart recording in total amino acid of stéeped sgyBean ‘

Fig. 13.* Autoanalyzer chart recording in total amino acid of cooked soybean
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Table. 3. Change of free amino-acids during the Chung-Kook-Jang Fermentation
(mg % dry base)

3 Amino acids| . . . Gulta- .
\ Mol o A?;finc Trfliifeo Serine 1:;:(:1 Proline | Glycine | Alanine] Valine | Cystine
T' “_ Sample 133.10 | 119.10 | 105.10 | 165.10 | 116.10 { 75.10 | 89.10 | 117.10 | 120.20
ime
fg;i%ii 0 | 4.3 13.95 2.9 63.56 .40 14.64 35.34 —  23.64
O. hrs
(cooked = 49.47! 19.83] 35.93| Trace 2.91 4.58 29.11 — 5.89
soybean)
A 63.62 18.48  15.22 200.42] Trace 6.27 29.40 _‘ 30.02
24 hrs B 72.00 11.49] 44.78 127.07} 19.02] 34.33 30.25 — 117.53
C 25.20. Trace | Trace | 190.12) Trace 2.28 8.12 - 14.58
A 302.09| 228.28 104.22| 1606.91 7.83] 26.79) 46.53 — 291.72
72 hrs B 723.34| 421.94; 266.42] 3520.88] 447.37| 477.79) 527,25 — 1858.96
C 246.78| 92.13 180.84| 3143.04] 60.45 253.53| 250.38 — 1093.51
Sg‘;‘{;‘;‘; 0 |5114. 29’ 1778. 42| 2452.95| 9146.41| 1109.09 2016.13) 2079.52 267.31| 2889.02
O hrs ‘
(cooked) O | 5067. 32| 1753.31] 2441.21} 9156.81] 938.77| 1841.25| 1839.16, 220.41] 2124.89
Amino acids . o Ammo- .
Methio- | Isoleu- Leucine|Tyrosine Phenyl- nia Lysine Histid- Arginine
Mol. wt nine cine alanine | Npy,cp ine
Samplx 149.20 | 131.20 | 131.20 | 181.20 | 165.20 | 53.20 | 182.70 | 209.60 | 210.70
Time\
Stecped 5.72| 11.50 17.54 15.40 26.43  — 49.33 26.55 221.21
~""Ouass | {1 T I
(cooked 4.21 4.59 7.06/ 18.64] 20.38 — 15.97| 12.82| 161.00
__soybean)
A 9.13] 49.35; 137.42| 42.00, 82.36 — 194.66 77.09| 34.38
24 hrs B 13.13) 71.28] 177.04) 83.27, 180.99 —! 187.50; 96.24 10.38
Cc Trace 2.70| 18.72| 36.74  36.68 —{ 35.94 19.44 20.38
A 187.04] 314.14, 804.67| 467.61 1801.25 —| 986.71| 277.31] 520.52
72. hrs B 351.07] 1402.04] 2450.45] 1426.71 2078.58 —| 2343.85| 1104.91] 226.40
C 313.00, 922. 77[ 2067.03 1439.80) 2092.84 — 3225.15| 918.66/ 434.70
Steeped | 505.48] 1959.09] 3614.28] 1719.04 2344.48 —| 3622.18] 1576.03] 4335.93
soybean ]
0. hrs |
(cooked) 408. 16| 1812.38| 3309.05| 1705.27| 2404.59 3521.14| 1400.20[ 3997.39

) (3% Total amino-acid)

o EBER A2 e A Folch REERS
Bl 7ro| protease activity 7} 1{H REHEE ©
29497 BAE = Bt R ETd #E R
Bl daeies ol whel protease A pH
dgo A wlelvle Adels 47y,

5) Free amino acid: #HE4g 79 BEER+
o) jEeoln] L ER0] EERIMRE Amimo acid autoa-
nalyzer 2 HIEY A4+ Fig 10,11,12,13% &
oo o] A& standard curve 8} H#ES o HWMEZ
Ll obu] 2 4+9] W3l Table 39 Zch. Table 3
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o &k#d ABEAE (RM., steeped)ds] &%
Hel &= Bl 2B Hotd MEXBAT
<+ Aspartic acid, Threonine, Serine @ Tyrosine

F 48 ol nfEe BN BinE nolx:

17 13 EY ol e EMERE Jou 2F

BAE R om Valine & ABEE BSR4
WA gl =3 24 ﬁl’aﬁﬁﬁfﬁﬂ% R
Fol 33t} AEX: Threonine. Serine, Proline
Arginine § 4%, BExX Threonine  Arginine §
28 CE:
Proline, Glycine, Alanine, Methionine, Isoleucine
% Arginine 5 98] olu] xBH WS oo
HbEERE =T 8= gk 72 B BEERHE
B KERE ) et obn :EhfEME vt o
2 od AL HWpE A HEks Bndqde
5 AB,CHs BEJ fltel et dAsA Bins
et 2y Valine & o= EelAx #HHi=EA
SR KBHAXTY BEKAES 94702
8l A 2o A= Valine o] A 25 ¢},

DLES fEgelvl »Fes) BWEAAE iEadhd,
24 BB B e kB
obel =BT B HA BRI A BRI
£ BFEd wiel 2750 BRHoZ BIKRA

Aspartic acid, Threonine, Serine,

50 X-12 Fracti
° X-16 Fraction raction

Nitrogen mg %
8
o
5

o
=]

Nitroegn mg %

Steeped 0 12 24 36 48 60 72
soybeai,

€3 ¢ Total-N Time{hrs)
V7 © Amino-N

Steeped® 12 24 36 48 60 72
soybean
Time(hrs)

Bt wlad §3x AEEAY S8E A% &
L BEE 93lo 72 BB HEle o}
e BEATES oF £E Moln R
Hete SRS SHEY AL Table 49 2
t}. Table 4] 3= Amino acid autoanalyzer
o] BHEHEEZEZE 1~9 FAA Y ofn = BEE
40% KRS HpgRol g ot 10~17 FAAE 66
~87.5%9 ¥& RBHEE HolZ glo] o &
BRAE H#delst= 444,

6) Average peptide length (APL): 39 itk

Table 4. The Ratio of Free amino acid to the
cooked soybean amino acids in during
Chung-Kook-Jang Meju Fermentation

by “B”
~ Ratio ! Ratio
\ % \ %
Amino acid lArgi_ryEgd_ ~I
Asp 12.30 Met 86.00
Thr 24.13 Ile 77.36
Ser 10.91 Leu 74.05
Glu 38.43 Tyr 83.66
Pro 39.02 Phe 86.09
Gly 25.95 Lys 66. 36
Ala 28.66 His 78.89
Val 0 Arg 5.60
Cys 87.48
td Aoz AA=Ew. iz 72 BB

A REEMARAL Fig. 649 o] BB
of HEAERSYE peptideN 7/ BEIFHLE &
g obw] Al oko] s E AolHz 44w
o8 #E2.®e Natto EEdl (ks kel
w2} Valineo] BHAAE Y2 o A= AE A
o2 Hol Etkel wet E2le Aoz AAdd

X-8 Fraction X-4 Fraction

[ %)
S

Nitroegn mg 74
%)
<
Nitrogen mg %
12
<

—
o

o

o

z
Sweped 12 24 36 48 60 72
soybean

Timelhrs)

sovbean

Timelhrs)

X-2 Fraction Effuent

.
=3

®
R 30 230
£ 5
g 20 g2
Q =
= Z
-

=
—
>

Steeped 0 12 24 36 48 60 72
soyvbean
Time(hrs)

Steeped 0 12 24 36 4860 72
soybean
Time(hrs)

- Fig 14. Changes of Total-N and Amino-N of
during the Chung-Kook-Jang Fermentation
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Fig 15. Change of APL of each fraction during the Chung-Kook-Jang Fermentation

SEEL 1 £ BE K-27HH)Y BESEE
drofl BRI 2.2 BRI BBE BB de
SFERIRAEE S cross linkage 7} &8 o3}
7l Dowex-50 resin ¢ FIfiste 4FERE 2
fraction o] ©)3}e] total-N & amino-N & £¥73F
o] total-N/amino-N & 583 fEHE = Table 5 3
Zrow ol & A Y e® FiRs Fig. 14,15
s} zEch,

ol % A A A HEAFFE Esle] totalN,
amino-N &} #3}E xnd effluent’} 71%
AL A Yq % fraction & X—169] 7}7F 2o
X—2 fraction o] 7}4 AL J§og ey, =
dototal-N & HEAZPEE v 128 A g4
A effluent fraction o] 70.58mgz 1% w3 2%
BiRE R ol BB =t WikE A S, 28
v ool A HEMe R REEFFRY Kild %=
+ effluent & 4 Hfih & fraction 2] total-N
B 24~36 Bi7AA & Aoz BES B
¥ RRov o e HhER 99U #ng
Hola gl

B ol

z2l 2 amino-N & #{bs BERHENE 24
X—16, X—12, X—8 9] A| fraction & Fjfo] &
B wel kmEmez MWind Aot X4, X-2
9 efluent & 4] fraction & 40~60 FFfEZA 1§
mIA RSt EALAAS. 2z 2RBE @
o] APLL X-160°] 714 A= X-12, X-8, X4,
X-2 2 effuent 9] JH2Z #ik € #& ez
Ak =3 EERREZ] APLY 84k 12 Rl
A BEEES 1ol effluent S BF3E & fraction
o] Tho] FMAEAAM 1% 2z EIEEElC
EEEel we JHRMLE Aoz, o HEE
X—16 fractiono] A= HEH Ajlovt X—12,
X—8, X—4, X—2 9 effluent A& A 7ko] A
Fgq55 2 Bl HiRe. o] BRe Fig. 6
ol 4 PAA-N o] peptide-N 4:pKo] Bl 12 Kifidlel
A REEE o] TR BEHGE W £ E
A3} Fig. 7 A 12FHE Lt B A amino-N
7t BRESA Wind &RY 2% A2EA
12 BT EESl A B BESEERT (FREY
fafEstel BEEST #TE wet APL o] AelA

— 107 —



Table 5. Average peptide length of each fraction of peptide during the Chung-Kook-Jang

Meju Fermentation by “B” (K—27) (mg)
" Fraction I?ample TotalNl R
> rior 1o otal- ecov-
w \ former- | X—16 | X—12 | X—8 | X—4 |X—2 |Effuent ;g\ o0
Time ntation
Steeped | TotalN| 27.30 | 6.35| 3.63| 1.85| 275| 1.65] 10.93] 27.16| 9.5
Amino-N| 6.42| 2.82| 1.21| 0.47| 05| 0.30| 093 6.29| 98.0
soybean
APL 2.33| 3.00| 39| 47| 550| 11.75 |
Ok Total-N| 56.82| 6.20| 5.43| 3.64| 3.54| 4.86] 31.75] 55.51| 97.7
(cooked [MminoN| 4.41| 135| 1.03) 049 0.35| 0.26| 0.85| 4.32| 98.2
soybean) | APL 4.65| 5.27| 7.43| 1114 1944 37.35| |
12 hes | TotabN 116.01 | 11.78| 9.12| 7.87| 6.68| 4.52| 70.58 | 110.55 | 95.3
Amino-N| 11.04| 4.68| 2.28| 1.25( o0.62| 0.32| 1.77| 10.92| 98.3
(fermented)
APL 2.51| 4.07| 6.20] 1079 14.12] 30.87
Total-N| 126.78 | 21.12| 13.72| 12.45 | 7.48| 10.21] 60.13 | 125.11 | 97.9
24 hrs  |Amino-N| 10.32 | 8.3¢| 4.22| 2.16| 1.22| 0.98| 2.05| 18.97] 8.2
APL | 2.53| 3.25| 57| 6.13] 10.41| 29.33
Total-N| 130.35 | 31.83 | 19.85| 16.26 | 8.45 | 7.19| 45.36 | 128.94 | 98.8
36 hrs  |Amino-N| 35.28 | 14.20| 7.01| 4.86| 2.04| 1.32| 3.55| 33.17 | 93.7
APL | | 223] 28| 33| 41| 5.45 | 12.77 | ]
Total-N| 139.08 | 33.78| 21.45| 15.67| 8.76| 7.35| 49.84 | 136.85 | 98.4
48 hrs  |Amino-N| 50.34 | 21.49| 11.86| 7.01| 3.65| 2.01| 9.47| 55.49 | 93.5
APL | | 1s7] L8 | 223 2.40 | 3.65] 5.26
Total-N| 152.22 | 36.42 | 25.45| 17.58 | 13.75| 8.54| 47.50|149.33 | 98.1
60 hrs |Amino-N| 64.47 | 27.01 | 14.61| 8.75| 4.46| 2.55| 4.64| 62.93 97.6
APL | | Ls0| nm| zo1| so08 3.35] 10.25
Total-N| 161.01 | 38.78 | 28.26 | 19.47 | 10.95| 7.21| 52.79 | 157.46 | 97.8
72 hrs  |Amino-N| 71.97 | 29.90 | 17.65| 10.81 | 4.18| 2.35| 6.29| 71.18| 98.9
APL { 1.29[ 1.60| 1.80 2.62[ 3.07[ 8.38{ [

Aoz @mRdd.
4 8 B

S2 e BAARY —8qd HBEige Ax8Y
29 H3E AT A8 EEV 5
T 2 1A HEEE TR K27, S—16)F »
& MEHoE FRE TS BEEAY A BRI
o2 R FHE #io RER, pH, EAE
SEEENE, THEEEARER, KENEAR
&%, Agol=fBER, oivlxmEsR dxyel
RE®R 2 {FEEEC=BMIS JAESHSE
E Ao} cross linkage 7} 47 & Dowex-50 &

Aeete SFEHe & & fractiond] o3
total-N, amino-N-& &3 3}3 average peptide
length & A48t 23 2L FRE 49

1 feEs: Hast AP @zt AAAS A
e Azt el FT BmE e

2. THUFELRBER  THEEORER: &
BOIRA A —BfEEesA #nd ot S8
7t o Fol Ry o2 B = el g ot 2
Z2FFT Ko SEERES EOL HS H
e, 25dA% K27 HikEEEsl 43 BHE
T BAEAE RAH.

3. EAEDRER  TREEAReERE &
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# Zad9s. g ARA AdFE 549
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5. pH 9} protease activity: A 714 3RExES] pH
BLe KT 6.65 4 BELASS 728
] BEERE & 7.5~7.8571A] o] 28 0. protease
activity = BEE7l #THl wel BEsA gl
A7 pH 7Y 7.3 Fstot 5| = 48~60 BRRSEREZS
RAF ez sto] WRMAS A

6. MEEolw] = FE : Wepolw| =R BB T
ol wet A 7R RBES Gl #dafE vIx
BEfGE EHESA BinEddes =i K—27 8
WES WeREolv] R HEhnst 24 k.

7. ZFER fraction o REH, oin] =RERE
4 APL: K—27 BHREY REE 5TEastq
4L £ fraction®] FMEFHS) olu| EEERE EEY
7} #F7E e} X—16, X—12 ¢ X—8 fraction
< Koz HEhmEde X—4, X—2 ¢
effluent fraction & —5Egt EEEERSRIZIA @ins ¢l
b 2 ELHEAT. efluent B AT 2
fraction &} APL-S ZE#AkTolA 713 =3 Bfg
Fride) T =} @RmoH A .
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