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STANDARD FORMS OF PARABOLIC CYLINDERS

KwANG SUNG PARk

ABSTRACT. In this paper, we study on transformations to principal
axis of quadratic surfaces. We focus on finding a simple way of stan-
dard forms of parabolic cylinders.

1. Introduction

We are going to study a simple way of finding standard forms of
parabolic cylinders. The formulas of transformations to principal axis
of quadratic curves are well-known. Those are easy and simple. The
cases of quadratic surfaces are similar except one surface, the parabolic
cylinder.

A gdaratic surface is the level surface F~1(0) of F, where F(z,y, 2)
is a quadratic function of z, y, 2.

Let F(z,y, z) be the quadratic function
az? + by? + c2® + 2fyz + 292z + 2hxy + 2z + 2my + 2nz + d

The following matrix and determinants will be used frequently in this

paper.
a h g a h g

A=|h b f|, A=|h b f

g [ ¢ g f c

Key words and phrases. principal axis, diametral plane, quadratic surface, par-
abolic cylinder.
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If we denote ¢, 12, t3 the eigenvaues of A, then A = {;¢5¢3 and one
of the eigenvalues is nonzero. We may assume that ¢; # 0.

2. Preliminaries

Let M = F~1(0) be a quadratic surface. A point P is called a center
of M if it is a point symmetry of M. Note that if the the origin is a
center, then z,y, z terms should be disappeared by the symmetry. A
center of M is a solution of the following system of equations

az+hy+gz+1=0

hx+by+ fz+m=0
gx+ fy+cz+n=20

Thus M has a unique center if and only if A # 0.

A plane II is called a principal diametral plane of M if it is a plane
symmetry of M. Note that if the zy-plane is a principal diametral
plane, then yz, zz, 2 terms should be disappeared by the symmetry.
The principal diametral planes of M can be obtained by the following
formula :

thz+py+vz)+IA+mu+nv=0,

where ¢ is a nonzero eigenvalue of A and (A, u,v) is an eigenvector
corresponding to t.

The standard forms of quadratic surfaces are the one with the ori-
gin as a center, if exists, and coordinate planes as principal diametral
planes. To obtain the standard form of M, we need the following pro-
cess.

(i) Find eigenvalues of A.

(ii) Find corresponding eigenvectors.
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(iii) Find principal diametral planes which are vertical to these eigen-
vectors.

(iv) Rotate coordinate axes so that these principal diametral planes
are parallel to coordinate planes.

(v) If M has a center P, translate the origin to P. If there is no
center, translate the origin to a point of M case by case.

In fact, we can obtain standard forms of quadratic surfaces as follows

HAa#o0
In this case, the eigenvalues ¢;, 2, t3 are nonzero. And the standard
form of M is of the form

=0
titats

t12? + toy® + t32% +

Let (2o, yo, 20) be the unique center of M. Then we have

)
titat3

f(zo, Y0, 20) =

The quadratic surface of this standard form is one of an empty set, a
point, an ellipsoid, a hyperboloid and a cone.

(I)A=0
In this case, some eigenvalues are 0. We may assume t3 = 0.

(i) If M has a center (zo, Yo, 20), then its standard form is of the

form
t1$2 + t2y2 + f(mﬁayO’ Zo) =0

The quadratic surface of this standard form is one of an empty set, an
elliptic cylinder, a hyperbolic cylinder, a straight line, a plane and two
planes.

(ii) If M has no center and § # 0, then 5 # 0 and its standard form

is of the form
é
t1z® + tay® = 24 [——2
1382

The quadratic surface of this standard form is the paraboloid.
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(iii) If M has no center and § = 0, then t = 0 and its standard
form is of the form
t122 4+ 20z=0

The quadratic surface of this standard form is the parabolic cylinder.
But the coefficient « is not known at this moment.

3. Results and Examples

In section 2, we found standard forms of all quadratic surfaces ex-
cept parabolic cylinder. Now we are going to find the standard form
of parabolic cylinder. Let M be a parabolic cylinder. Consider the
principal diametral plane II given by

ti(Az +py +v2) + A+ mu+nv=0
and two parallel parabolas
f(:z:,y,O) = O,f(:v,y, 1) =0.

Note that
Inn(F(z,y,0)=0),IIN(F(x,y,1) = 0)

give two points Fp, P;. The line passing through these points is parallel
to generating lines of M.

EXAMPLE 1. Let
F(z,y,2) = 2%+ y® + 2° 4+ 2yz — 222 — 22y — 4z — 2y + 10z + 1.
Then

-1 1 1 -1
Al T
-2 -1 5 1
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Since the system of equations for centers has no solutions, The qua-
dratic surface F(z,y,z) = 0 is a parabolic cylinder. The eigenvalues
of Aist; = 3,t; = t3 = 0, and an eigenvector corresponding to 3 is
(-1,1,1). Thus the principal diametral plane is

(—z+y+2)+6=0

= -z+y+z+2=0

Note that
f(z,y,0) =:v2+y2—2xy—4a:—2y+1,

f($1y11)=$2+y2—2$'y—6$+12
Then Py = (§,-1,0), P, = (,4,1). Thus the direction of generating
line of this parabolic cylinder is (2,1,1).

Note that the direction of generating line and eigenvectors corre-
sponding to ¢; are orthogonal. Now we choose three orthonormal vec-
tors containing the normalizations of these two vectors

(w1, v1, 1), (2, ve, we), (u3, v3, W3)
Then we rotate coordinate axes which is given by the matrix
Uy U2 U3
A= v v2 wv3
w W2 w3
That is, replace z,¥, 2z in F(z,y,2) =0 by

wT +ny +wiz

U2 + V2l + wa2
uzT + v3y + w32

Then the resulting equation gives the standard form of M by a proper
translation.
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EXAMPLE 2. Let
F(z,y,2) =22+ 92+ 2° + 2yz2 — 222 — 2zy — 4z — 2y + 10z + 1

We choose orthonormal vectors

(211 11101 1
VB V6 VBT V3 VB VETTTVR V2
And we replace z,y, z in F(z,y,z) =0 by

z

Yy T Yy z
VY V- RV ARV

Y z
V3 V3

z _

V6

Then we have
3y* —6V22+4V3y+1=0

By translating coordinate axes, we have the following standard form

of F~1(0).
y: = 2v2z

EXAMPLE 3. Let

F(z,y,2) = 2* + 4y° + 2> — dyz — 220 + 4oy — 2z + 4y — 62+ 3

Then
1 2 -1 1 2 -1
A= 2 4 -2, A=|2 4 =2|=0
-1 -2 1 -1 -2 1

1 2 -1 -1
2 4 -2 2
o=l-1 2 1 -3|=0

-1 2 -3 3

Since the system of equations for centers has no solutions, the qua-
dratic surface F(z,y,z) = 0 is a parabolic cylinder. The eigenvalues
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of Aist; = 6,t; = t3 = 0, and an eigenvector corresponding to 6 is
(=1,—2,1). Thus the principal diametral plane is

—z—-2y+2=0
Note that
f(z,y,0) = 2% + 4y® + 4y — 2z + 4y + 3,

flz,y,1) = 2% + 4y + 4oy — 42— 2

Then Py = (2,-3,0),PL = (-1}, 2,1). Thus the direction of generat-
ing line of this parabolic cylinder is (-1,1,1).
We choose orthonormal vectors

(=T s o)y (= =y =), (72,0, =)
ﬁ! \/§,\/§ 9 \/'6') JG,JG’ \/5, ’ﬁ
And we replace z,y, z in F(z,y,2) =0 by

_r_¥,E2 0z oz Y

V3 VB V2 V3 ' V3 VE

Then we have the following

w
Sl

6y% — 42z — 2V6y +3 =0
By translating coordinate axes, we have the following standard form

of F~1(0).
3y? = V62
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Upper bound on domination number of Steinhaus graphs
Daekeun Lim

Abstract

In this paper, we give the upper bound for domination numbers of Steinhaus
graphs.

1. Introduction

A set S C V(G) of a graph G is a dominating set if every vertex not in S is
adjacent to a vertex in S. The domination number of G, denoted by ¥(G), is the
minimum cardinality of a dominating set. A dominating set of G of cardinality v(G)
is called a y-set. We denote that for each vertex v in G, open neighborhood, N(v), the
set of vertices adjacent to v. The concept of domination in graphs, with variations,
is now well studied in graph theory. The first three theorems about dominating set
were given by Ore in his book, Theory of Graphs, as follows(see [7]):

Theorem 1. 1 A dominating set S is a minimal dominating set if and only if for
each vertez u € S, one of the following two conditions holds:

(a) u is an isolate of S.

(b) there ezits a vertezv € V — S for which N(v) N S = {u}.

Theorem 1. 2 Every connected graph G of order n > 2 has a dominating set S
whose complement V — S is also a dominating set.

Theorem 1. 3 If G is a graph with no isolated vertices, then the complement V — S
of every minimal dominating set S is a dominating set.

1991 AMS Subject Classification: 05C05.
Key words and phrases: Steinhaus graph; domination number; generating string; doubly symmet-
ric; partner
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A Steinhaus graph G is a labeled graph G of order n whose adjacency matrix
A(G) = (a;;) satisfy the Steinhaus property : a;; = @;—1j-1 + @i-1; (mod 2) for
each 1 < i < j < n. Itis easy to see that a Steinhaus graph G is completely
determined by the first row of the adjacency matrix A(G). The triangle (ai;)2<i<j<n
in A(G) is called the Steinhaus triangle of G and the first row (a,;) for j =1,2,---,n
in the adjacency matrix A(G) is called the generating string of G. So, G is generated
by the first row (which is the generating string) in the Steinhaus triangle. It is obvious
that there are exactly 2"~! Steinhaus graphs of order n. The vertices of a Steinhaus
graph are usually labelled by their corresponding row numbers. In Figure 1, the
Steinhaus graph generated by 00110110 is pictured. For given a Steinhaus graph G
with generating string 7 = a;,1a12 * * - @1,n, the partner of G, P(G), is the Steinhaus
graph with the generating string a, ,an_15---a;,. Note that G is isomorphic to its
partner P(G). A Steinhaus graph G is doubly symmetric if G and its partner P(G)
are same (for example, see figure 1).

Steinhaus in [10] asked if there were Steinhaus triangles containing the same num-
ber of zeros and ones and Harborth [7] answered this affirmatively by showing that for
each n, n = 0,1 (mod 4), there are at least four strings of length n — 1 that generate
such triangles.

CO IO U i QN =

O et O OO
—HOMEMOMFROO N
bt et O et bt O bt s QO
O OOKOM I
HFO R OOMMO O
H OO O
COHOMRMEOMFE =
QO OKMKO

Figure 1 Steinhaus graph with the generating string 00110110

3. A upper bound for domination number for Steinhaus graphs

An obvious upper bound on the domination number is the number of vertices
in the graph. Since at least one vertex is needed to dominate a graph, we have
1 < 9(G) < n for every graph of order n. A graph obtains 7(G) = 1 if and only if
A(G) = n —1, and it achieves the upper bound if and only if the graph is G = K,,

_10...



Upper Bound on Domination Number of Steinhaus Graphs 3

G is the set of isolated vertices. Note that each isolated vertex must be in every
dominating set.

For graphs without isolated vertices, the upper bound 7 is much improved in a
classical result that is direct consequence of Ore’s Theorem ([7]).

Theorem 3. 1 If a graph G has no isolated vertices, then v(G) < n/2.

Ore’s Theorem applies to graphs having minimum degree §(G) > 1. Restricted
their attention to graphs G having 6(G) > 2, MaCuaig and Shepherd ([7])made other
improvement on the upper bound. Also, they characterized the extremal graphs that
obtain this upper bound.

Theorem 3. 2 If G is a connected graph with §(G) > 2 and G is not a special graph,
then v(G) < 2n/5.

Reed([7]) again improved the upper bound by increasing the minimum degree
requirement.

Theorem 3. 3 If G is a connected graph with 6(G) > 3, then v(G) < 3n/8.

An obvious conjecture seems to be for any graph G with §(G) > k, v(G) <
kn/(3k — 1). However, for §(G) > 7, Caro and Roditty gave the better bound. The
question remains open for graphs G having 4 < §(G) < 6.

Now returning our attention to Steinhaus graphs, we give an upper bound of
domination numbers of nontrivial Steinhaus graphs complemented Steinhaus graphs.
Let G be a Steinhaus graph with n vertices and a;;a12a;3 - - - @1, be the generating
string of G.

Theorem 3. 4 For any nontrivial Steinhaus graph G, v(G) < [§].

Proof. Use induction on n. For n < 6, we can show that v(G) < [§]. Assume
that n > 7. Consider the induced subgraph G —{1,2,3}. If the subgraph is the trivial
graph, it is clear that v(G) < [3]. Assume that the subgraph is nontrivial. Then by
induction hypothesis, the subgraph has a dominating set S such that |S| < [252].

Case 1 11212013 = 000.
In this case, choose that the smallest vertex i such that a;; = 1. Then S U {i}
is a dominating set for G such that the size of S U {i} is atmost [%].

Case 2 11012013 = 001.
In this case, S U {3} is a dominating set for G such that the size of SU {3} is
atmost [3].

-11 -



Case 3 a)1Q12013 = 010.
In this case, S U {2} is a dominating set for G such that the size of S U {2} is

atmost [%].

Case 4 a11Q12Q13 = 011.
In this case, S U {1} is a dominating set for G such that the size of SU {1} is

atmost [2].

Hence the proof of Theorem is completed by combining four cases. O

Note that the path P, achieves the bound. Next, we give an upper bound for
domination numbers of the complement Steinhaus graphs. For n < 6, the tight upper
bound for domination numbers of the complement Steinhaus graphs is given by as
follows:

2 ifn=2,3,4;
3 ifn=5,6.

In particular, if n = 6, y(G) = 3 if and only if G = K,UC}, where K, = {i,i+3},
1=1,2,3.

Theorem 3. 5 For any complemented Steinhaus graph G, v(G) < |24*] where n >
2.

Proof. Use induction on n. For 2 < n < 6, we know that 7(G) < |%]. Assume
that n = 7. If the subgraph G — {7} has the domination number two, then v(G) = 3
by adding 7 to the minimal domination set of G — {7}. If G — {7} has domination
number three, then the vertex 7 cannot be isolated by Steinhaus property. So, it is
clear that v(G) = 3.

Assume that n > 8. Consider the subgraph G [{1,2,---,6}]. If G [{1,2,---,6}]
has domination number two, then v(G) < |2¥*| because by induction hypothesis,
domination number of the subgraph G — {1,2,--,6} is at most | 2=2% | 50 4(G)
<24 0D = |ue.

Assume that G [{1,2,---,6}] has domination number three. So, the subgraph is
KU Cy, where K, = {i,i+ 3}, i = 1,2,3. If domination number of the subgraph G
- {1,2,---,6} is at most |_£"—'§>i4_| — 1, then v(G) < 3+ I_g"—"g)ﬁj —1=|2H]. So,
we assume that domination number of the subgraph G — {1,2,---,6} is [ﬁ"—"g)ﬁj.
Let S = {’Ul,‘vg,"','l)lgu—s!-uj} wherel <i < j < [i"_‘gﬂj if and only if v; < v;.
If there is a vertex in S which is adjacent to a vertex k in Cy, then the subgraph
K> UCjy - {k} has a domination number two. Let the dominating set be {i,5}. So,

_12_



Upper Bound on Domination Number of Steinhaus Graphs 5

set T = SU {4, j} is a dominating set of G. So, v(G) < |2]. Next, assume that
none of vertices in S is adjacent to a vertex k in Cy. If vy = 7, then v(G) < |2].
Otherwise, there are two vertices v; in S such that v;;, — v; < 2. Observe that there
are two consecutive vertices j,7+1in Cy .

Case 1 vy —v; = 1.
In this case, @jy; = @ju,, = Gj+1wy, = 0, which gives a contradiction by
Steinhaus property.

Case 2 viy, —v; = 2.
In this case, the is a vertex k in Cy such that difference of k and j is two. Say
k < j. Then ary; = Gkv;,, = @js1,um4, = 0, which gives a contradiction by
Steinhaus property.

By combing two cases, the proof is completed. O

Conjecture 3. 6 For any complemented Steinhaus graph G, ¥(G) < [2*] where n
is large enough.
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MZ2E2 Co-&0iF 2|Zt=, (S)-(-)-Binaphthalene-
bis-N,N’-(2,2'-diphenylphosphinobenzene)-2,2'-
formamide 2| &A1} o]

HM=
A st 22 e g 3)gat

Synthesis and Application of new C,;-Chiral Ligand,
(S)-(-)-Binaphthalene-bis-N,N’'-(2,2’ -diphenylphosphinobenzen
e)-2,2' -formamide

Jae-kook Uhm
Department of Chemistry, Collage of Natural Science, Keimyung University, Daegu 704-701, Korea

2 ¢ EIn A7t E NFAE ZE C-E& U =g MqRo] §Asr) A8y, (S)-
binaphthalene-2,2'-dicarboxylic acid® ZWEZAZ5EH ¥ A9 g S AXHA, Azg = 3§
& 2, (S)-(-)-Binaphthalene-bis-N,N’-(2,2’ -diphenylphosphinobenzene)-2,2’ -formamide & A4
Y. 8L 66% T4 AAUZ mpe 101 CTHLv, [alp=-46.4° (c=1.05 CHLL)A}. o] 23t
Eol vlgAY =z H FHEde wWIUES #As7] 9489, 1-(p-tolylsulfonyl)eyclopent-
5-enol4,3-d]-(3aS, 6aR)-oxazolidin-2-one®] A4l Pd 3}3+&3 o] &AL} 2lt=¢ Bt
FE£E 219 v &2 FEAAYY ZAHE ee F2 0%, AP B &L 81%AT olv] AF3
D B T/ Co-& dAY 2u=ggo] o] SFER FAIG FE FAAE HAARATL, ee ¥
8 AR ZA FFE vAA ¥ AR o] HUL

Abstract. The new unsymmetrical ligand, 2, (S)-(-)-binaphthalene-bis-N,N’-(2,2’'-
diphenylphosphinobenzene)-2,2' -formamide with the polarization of [a]D=-46.4° (c=1.05, CH:Cl)
and mp of 101 Tt was obtained in 65% vyields from a few steps by using (S)-binaph-
thalene-2,2' -dicarboxylic acid for the starting material. In other side, this new compound, 2 was
used to investigate the mechanism of asymmetric synthesis as a Cz;-asymmetrical ligand for
Pd-catalyst to produce 1-(p-tolylsulfonyl)cyclopent-5-enol[4,3-d]-(3aS, 6aR)-oxazolidin-2-one. This
ligand which was reacted in ratio of 2 times to palladium metal showed the amount of only 30%
enantiomeric excess(ee) and 81% yield. This ee amount is very low as the case of general
Cs-chiral ligands used in our lab. It seemed that this compound as an asymmetrical ligand
would had a similar Pd-complex intermediate to other C;-chiral ligand.

I.M &

£ dFAdME "HA7 2 C-&dA =
& o3 FF d3d gAE HEF FEANA
Zuj2 #&stmE, $4XHYA vAIAR7IRA

(chiral organic synthesis)& ¢ <& dF7t
850 %' Trost 52 o8 F§79 Hd
A F713%Es FAsgn FAE wsUE
FHe A% A7E $Ysn Yk ok oY
T C-&dA ARy g 53 AZd
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A=

Scheme 1. C>~Asymmetric and Unsymmetric Ligands

& ez, 4933 & Ry FUM FEL F
Az HWe dAHA FHE AAF=R2 o
9 IR FEA APz & kA wgozwt
EdHE Aoz odEd & ee (high
enantiomeric excess)3 €8 AAHEEL d& F
Ackn stk oh& scheme 16 ¥ A4
A ol ALR3IHW Co-&uld T2UF U=
€ Jelden, scheme 241 Trost?} F#%3
S ee YAHEES A7) AT o83 ANIS
g e 2AE AN B

" [} u-

O, 7 O
o 0
— O

R
Chiral Backbone

Scheme 2. Complex Intermediate for Asymmetric
Synthesis

Scheme 1o} Yeld 8 F9 Co-& gAY 7
Z=e geE gED Ao HUAE 9
scheme 2 ¢ 22 FHANE FAAANY Aot}
7lel@ FA (chiral backbone)©] D-mannitol,
dimethyl-L-tartrate, 1232 anthracene® &%
232 3o Cr-& dAY =g YAsigixn
(I-1ID), diethyl tartarate®& JF3J(IV)ez 3=
MY Y=g YAsQck

£ dFHo M= scheme 13 FAIE ©
9 ligand& A2o] A 1(R),4(S)-

dihydroxycyclopent-2-ene®  p-toluenesulfonyl
isocyanate® WHEERZ FARAFHD r-allyl-
palladiumchloride dimer 2E3 o] WHE-AIZ
o}, A E<2 1-(p-tolylsulfonyl)cyclopent-5-eno
[4,3-d]-(3aS, 6aR)-oxazolidin-2-one°] A&7 ©°l
AAANE T o U dd dTE
3o gkot,

£ dFdME  dlold  FHo®  (S)-
binaphthalene-2,2' -dicarboxylic acid & &%%
A2 olgden, JdAFE(inker)= -CO-
NH- E£& -COO-24 ojn] ®o] o]&=Ud
-NH-CO-¢t& whdl ZAfolt}t. o83 37
A AR Ee) 2-diphenylphosphinoaniline®} Z A
A GA7} & Co-& A =(Co-chiral ligand)
& MzZo] §4sna ) of7]e] HetE 33
B3 BgAA Fol2 olgsrz doAE A
& 1-(p-tolylsulfonyl)cyclopent-5-eno-[4,3-d]
-(3aS, 6aR)-oxazolidin-2-one2] ¢} )4 A )
A FAE ZAEIY 2 9 W FES Wi
2, 9 {F7184e A" e g8 o
AL ZALEHE o] & AT EFol,

n.4 o

Alef 3¢ 7171,

£ A7) A8E Al Aldrich, MerckAl,
283 StremAl AFoIU. oy FF/He Lo
L Aldrich, MerckAl 18l F4bAlEoldled,
potassium, sodium, CaH:5& ZEA17la A4
BHANNAN o2 JAE HolFWA ZF7E
AE AHEdtch WAHE EeE Ao A8
chromatography & #7Al+& silica gel 60(5Y
MerckAl AlF)eluct. JHES #As7] 98

_16_



2L C-&dld 2)2kE, (S)4-)-Binaphthalene-bis-N,N-(2,2-diphenylphosphinobenzenc)-2,2-formamide o] #4137} o) 4 3

A% 7171§% NMRE 'H-3 “C- a3
p-g £43l7] 98t Bruker Digital Avance
DRX 400, Varian XL-300, Varian Gemini 200
9 ¥ 7kA F/E BAY ol &3tdth Mass
Spectrat Kratos MS 9 KFA spectrometer®
ALgstdtt. Y4¥4 L& Carlo Erba Elemental
Analyzer CHNS-O EAl11082%¥ ZAAE=HYL
o, Z 3EE9 &H(mpS Thomas-Hoover
3 53712 3. = AP LS 2AE
7] 918 HPAE JASCO DIP-360(50 mm cell)
< AHgEan 7 sgEe F8 FLVE ¥
371 $18td IR Nicolet 205 spectrometer&
o] &3t Ztzte] spectra® AU

(S)-(-)-Binaphthalene-bis-N,N’-(2,2'-
diphenylphosphino- benzene)-2,2'-formamide,
29| #4

(S)-(-)-Binaphthalene-2,2’' -dicarboxylic
acid® 034 g(1 mmol)€ 10mL WA Seolm
Ao HALE BolFHAN F W&o F4
DMFE& 78t 0.5 mL(6.8 mmol) SOCLE &
AT MHSEFJEL 2% AALE BoFEA
FHAZ. 150 £ Fo} 05 mLe SOCLE dH
ZtFn AEsA 150 £ < FHRIIEA
SAAT. HSEAELE YAAN Fo ZE FHW
4 AES AASE =34 FAPZA 19 YE
o] dojzH, o] YFEL oS Wkl AP A
£t

-~
Banzene

GQ*“'

H
+2 SOCI T ——— .. SO+ HCI

S ny

50 mL Schlenk tubell 2-diphenylphosphinoaniline
0.277 g(1.0 mmol)€ ¥ 3 mL pyridine® 3 mL
methylene chloride® Zo] 7}8t3, A4 A
715 stol 19 398, (S)-(-)-binaphthalene-
2,2'-dicarbonyl chloride 0.190 g(0.5 mmoD& 2
mL methylene chloride %<4 dropping funnel
o W& Fo AN3) WE ol HA
W AIZY BF 7 Fo) BSERES 4A7

F¢ FFAZAC A2 WLAZ Fo wre
£92 100 mL methylene chlorideZ 34 A]7]
2 A<£3A 50 mL NaHSO, E3l5-gd0 7 A
o]F31, ¥ 50 mL NaHCOs; & +89 gz
E 50 mLst 288 50 mLE Ao&E Fo] T
MgSO,2 HZA7]2 €] methylene chloride
£ FEAA AAAG 4B A8sE =
A2olE 03 (25% ethylacetate/hexane £0i)
2 EE3dgy AE EEHE RS RAAE
imide, 30125, F WA EexHe 24L&
EE2 3te AANE, 22 gU=HAT
(%th
H

C@*‘S@

o,{,;’

2
oc)
C@l-cocl omen

Pyrldlne
PPhy

AAHE 2 :mp = 101 CTEH #IF) 5%
0.28 g (65%)

Rf = 0.16 (30% ethylacetate/hexane); [alp =
-46.4° (c=1.05, CH:Cl»)

IR(neat film, from CDClz solution): 3223, 2056,
1667, 1575, 1515, 1435, 1300, 909, 733, 697
cm’’

'H-NMR(CDCl;, 300MHz): 6= 6.94(m, 2H),
6.83(m, 2H), 7.09-7.43(m, 32H), 7.86(m,
4H), 9.19(m, 2H)

BC-NMR(CDCl;, 75MHz): &= 123.18, 12350,
12508, 12649, 127.06(d, Jpc=6.1 Hz)
127.88, 12813, 12826, 12849(d, Jpc=6.1
Hz), 12876, 12979, 132.26, 13356(d,
Jpc=197 Hz), 133.35(d, Jrc=198 Hz),
13393, 13402, 13459, 13557, 140.98(d,
Jpc=21.3 Hz), 168.18.

3p-NMR(CDCl;, 161MHz) : & = -20.09(s)
Elemental Analysis : CsHoNO:PA(FW 860.92952)
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4 AA=F

calculated C% 80.92 H% 4.92 N% 3.25
found C% 80.69 H% 5.16 N% 3.26

BAE 3 mp = 179 TEAN AA34A4A), F
£ 008 g (27%)

Rf = 031 (30% ethylacetate/hexane);
-225.6° (c=1.05, CH:Cly)

IR(neat film, from CDClz solution) : 3057, 1710,
1674, 1435, 1345, 1301, 1266, 1235, 1142,
809, 821, 757, 733, 697 cm™

"H-NMR(CDCl;, 300MHz) : 6=7.11-7.54(m, 21H),
7.85-8.05(m, 5H)

BC-NMR(CDCl;, 75MHz) : 6= 12547, 126.43,
12671, 12760(d, Jec=141 Hz), 12812
12820, 12828, 12841, 12849, 12854,
12890, 129.06 129.11, 129.17, 129.62, 130.67,
13075, 131.23, 13153, 13351(d, Jpc=193
Hz), 13357(d, Jpc=199 Hz), 134.12, 134.22,
13459, 13566, 136.03(d, Jpc=114 Hz),
136.19(d, Jpc=125 Hz), 137.42(d, Jpc=132
Hz), 144.62(d, Jpc=28.4 Hz), 171.35.

3'P-NMR(CDCls, 161MHz) : § = -16.2(s)

Elemental Analysis : CsoHxsNOP(FW 583.62466)
calculated C% 8232 H% 449 N% 2.40
found C% 8244 H% 476 N% 257

lalp =

SIBtE 28 2li==2 0|88 1-(p-tolylsulfonyl)
cyclopent- 5-eno(4,3-d)-(3aS,6aR)-oxazolidin~
2-one2| M

Az 2= 332 2, (S)-(-)-binaphthalene
-bis-N,N’-(2,2’ -diphenylphosphinobenzene)-2,2’
—formamide& ©]-831, 2383 cyclopentoxazolidin
-2-one°l| n-allyl- palladiumchloride dimer 3}%t
E7 o] ZEAA AgdoldAA QAo
ee FE& Ay 93t gL e F¥E
syt

S0ml Schlenk tubeel] 1(R)4(S)-dihydroxycyclopent
-2-ene 0.6g(6 mmol)¥} F4 THF 5mlE 7}
¥l p-toluenesulfonyl isocyanate 1.89 mi(12.3
mmo)E W&Z 7 A wS-AFH o d& 50ml
Schlenk tube& Ar/l22 A& Fo 3138 2

0516 g(0.6 mmol)¥} =-allyl- palladiumchloride
dimer & 55 mg(0.15 mmol)& Y& Fo Z
g3Adc7t Arll2E Bol¥x, ¥4 THF 5ml
& S22 FEAFT o] &9E& 1A B
whalE Nk B ure edx| Moz wiyA H
1 0CT2 W¥ZAIZ Fol, 4719 biscarbamate &
Ag Weg Fol=y WAk FH3I st
i, 0CelA 3A17F F2k @k A7 ¥tgo] o}
dol, 808 AASdD d= AANE A
# A2vlEa#9(20% ethylacetate-hexane &
el oA PYHES EEstden, o] IJEE
< g3y 9% EHARE T dA§
A, &2 27 g (B1%)Ah. [alp = -424 °(c
= 3.13 methylene chloride §t)$le™, ee F
< 30%0°]1th

o #a ¥ ng

C-& 3y 2izt=, 29| #4

£ ATHNME tddzt AR C-& WY
ZAR=E FANRLY olE JREF] ZFuz
ALgE W, dAEE S ee JFEST YA
Aol 23E& 250 B AT E Yo g
AR ol AFol] dig FAF kg o
UEE old7tx) AAS R ¥& Aeo)r} s
et B AFNE C-& U3y uz=9
A8E F d FHAHeE Iy dsy
Scheme 33 40X dZ FE(linker)oll 4ta<}
Aol £ME ulFo] FUAM oln £Psiyd
AFZA#A £ Trost 123 Ha dnA o),
M2E Co-& dAY9 =g Y487 93
A& (S)-(-)-binaphthalene-2,2' -dicarboxylic

Ph_ Ph Ph\P/ih

| linker |

/

Scheme 3. Framework of C;-Chiral Ligand

linker

chiral scaffold
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M2 g Cr-&Ud 217, (S)-)-Binaphthalene-bis-N,N'(2,2diphenylphosphinobenzenc)-2,2'-formamide o ¥4 2 o] 8 5

acidg ZUEAZ g B dAle wEE AR
$Asgict. of2 Scheme 4°] o] YN E HA
3t A#AA(total synthesis)2 YEMRAC. o]
AFES AAE) st B AFHAA o)y
S A7 A A4 wEE AA
A Qo ne

£ £
OCH  socl, (;Q—cocl
SO o
X N,
1

PPh, | PPh,
a

7@(

Scheme 4. Total Synthesis of C;-asymmetrical
Ligand 2

AMME 28 2RZI=2 0|88 1-(p-tolylsulfonyl)
cyclopent- 5-enol(4,3-d)-(3aS, 6aR)-
oxazolidin-2-one2| 44

£ AFAaA olv] FARA o8 FF9
C-&A8g =g ol f3ld  1(R)4AS)-
dihydroxycyclopent-2-ene& &WERAZ 3lq
1-(p-tolylsulfonyl)cyclopent-5-eno-[4,3-d]-
(3aS, 6aR)-oxazolidin-2-oneg A3 o9 ee
g ZABFRL” B dFouE gL
A AL g AYE FYsHct ol zA
€ e vusez MRE di=9 g

Scheme 5. Expected Pd Complex Intermediate of
Ligand 2

7S] g #oloa B AT B3 R
=g gotrnza g, ® A9 sbe
g w7l &L t}& Scheme 59 %ol L}E}‘i’
4 gom Aztgct

e 29 YA = dAsEE AE FUANE
2y JAPA(-OCONTs)7F allylq o] @42 & F
Asts Wge oln] ALY HAgE o RuA
A A QY ez A’ ojd AT
ol A 2tz I, O, I A ¢} o] Co-&did 23t
= Yo &9 dZ(linker)o] esters} -CO-NH-¢]
A% eeq % ol A ZALERA FE AL
2 $ Ak & e Ve ZASddE dFAR
Fol N2 & udy s Feedx wol
AFEHRE FAHrE A d2x gsE & F
AU 2 o= ol AT} o] A= Y
o] A%3 237t 2 tert-butyltriazaphosphol©]
Fg AAEE 459 & ATFAA I¥H $4
wao] ohg Roz AP oy &
Aol Azte] ofg AAE, 1-(p-tolylsulfonyl)
cyclopent-5-eno-14,3-d]-(3aS, 6aR)-oxazolidin-2
-one°] 81%9 +&3 30%9 ee FoE A
oh. meld dojA eeFol TS WA III9
259 H2sHe ° dad HAzdHan, o
A 2L C-&u3 e 39 of3 Fl @
A9E $AXE 7 QAT v BeE F
E ZtA(scheme 5)& AA 7t Aoz oA
g 4 A

v. g &8

B d3E ouzx £ dFHoA Yk
A U AFIgAA S A sl ES 8§
8l7) 918, Trost ATol 2H & @5 &
3 e ERE T4 AFE |

AR B A7y MR vdAY i=
35ee AR Az Y=g §Asivl
938l (S)-(-)-binaphthalene-2,2' -dicarboxylic acid
g &uExz o439 en thionyl chloridest
& A A  (S)-(-)-binaphthalene-2,2’ -dicarbonyl
chloride(1)& 95% °]4e &2 AT &
& o7)e] 2-diphenylphosphinoaniloine& -3
AlA dAaste Nz2E C-& dAY ieg,
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6 A A=

(S)-(-)-binaphthalene-bis-N,N’-(2,2’ -diphenylp
hosphinobenzene)-2,2’ -formamide(2)&  65%9]
F22 dYen, mpeE 101 TEHEY #Fal2)A
2, [alp = -46.4° (c=1.05, CH:Cl)% t}.

EA £ ATHA gel 7Y C-& W
3 V=9 A dE FFY AR=E ALE
o AAsHE g AT AY ee F
& AR B AT AZol gAdE 3t
=9} 1(R),4(S)-dihydroxycyclopent-2-ene@ p-
toluenesulfonyl isocyanate®t 133 q-allyl-
palladiumchloride dimer #E2& wH&EAZ oH,
AA 5= 1-(p-tolylsulfonyl)cyclopent-5-enol4,3
-d]-(3aS, 6aR)-oxazolidin-2-one®l A &% °|4
A BAR oAt ol n=9} FeFE 5
& 219 v g2 FEAZANY FHE ee F2
0%H 2, BPE] £&2 81%%ct. @A
EMqo# [alp = -424 °(c = 3.13 methylene
chloride &)Xt o] yt-golA ANFHA Co-&
W3y gues g 459 AA te FE
FAL fAI Aoz dad 5 At mEkA
AYH FF0| ¥ 7t Wgozgk 5 AYA
A AT A} eeFolA Aol7k ATk wrEkA o]
A AT 2ol ERsn YAt & XA
g ZE C-& U AR=E APoz AEE
A%, BetE 249 olF #HE FuAE FAs
A FAEL Agdvn Yztso dojA
FEE YA Kol ol NI ee FE Hol
A F Ude 2EE WY & U Ao

r &
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Flavone derivatives as Cyclin—-Dependent Kinase Inhibitors
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2 o, EIHE ALY JFYEL FAH8A A2 AE JldolAle dF A}TE ZASAT
-S| =EA A2 H-4-& FEANES Ho|ZW oE J|dolA] 2 (CDK2)H Ko 2 & Jlo}Al
4 (CDK4)ol ti Asise Byon, 84 X9 otumyle] £ ofufol= A FMd @& A

9| o)z} ZAMS U

Abstract. Flavone derivatives were synthesized and evaluated inhibitory activities against cyclin
-dependent kinases. 3-Hydroxychromen-4-ones inhibited cyclin dependent kinase 2 (CDK2) activity
and cyclin dependent kinase 4 (CDK4) activity. The effect of amide substituents linked to 8-amino

group on inhibitory activity were investigated.

1. INTRODUCTION

The proliferation of normal cells is regulated
by a combination of stimulatory and inhibitory
factors that can respond to external signals in a
coordinated manner. Various mitogens, growth
factors, cytokines, and a host of other agents
can perturb the cell cycle machinery eliciting
proliferation, differentiation, or apoptosis. Any
permanent alteration of the cell cycle-regulatory
machinery can lead to a abnormal proliferation,
resulting in neoplasia. Such a situation can
result following the inactivation of various
tumor suppressor proteins, such as Rb and its
family members and p53, or by the dominant
activation of positive-acting components of the
cell cycle machinery, such as the cyclins and
cyclin-dependent  kinases(CDK) or proto-
oncogenes."?

The CDK activities are mandatory for cell

cycle progression and are probably the most
important positive-acting molecules involved in
its regulation. Given their significant role in
cell cycle progression, the activity of CDK
must be regulated very precisely by multiple
machinery. First, they have to associate with
cyclins for kinase activity. Since the levels of
CDK remain relatively constant through out
the cell cycle, it is the relative abundance of
the cyclins that to a great extent determines
the amount of CDK activity. However, the
association with cyclins is not the only major
positive determinant of CDK activity, but the
specific phosphorylation on a
threonine residue is also a major determinant
of CDK function. Second, CDK activities are
negatively regulated by the class of proteins,
Cip/Kip and INK families, known as
cyclin-dependent kinase inhibitors (CDKI) 3

In several human tumor such as pancreatic

conserved
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cancers, melanoma and breast cancer, CDK
activities are not precisely regulated because
of the abnormally high expression of cyclins
and under or no expression of CDKIs” The
dominant activation of CDKs in tumors
renders the researcher to find CDK inhibitor
as a anti-cancer drug.6 In theory, it will be
possible to identify inhibitors of CDK activity
which act through a number of different
mechanisms, i.e., competition for substrates
(ATP and peptide/protein), competition for
cyclin binding, mimicking of CDK-inhibitory
proteins, or stimulation of specific cyclin
destruction. However, the small molecules that
competes ATP are the most practical as a
drug candidate.”® Numerous ATP competitive
small molecular inhibitors had been published
including compounds shown in Figure 1.%°
Flavonoids are phenylchromone derivatives
that are ubiquitous in all plants. It has been
shown that they have a variety of biological
activities including anticarcinogenic activity.'*"
Flavonoids displayed either inhibition or
induction of the enzymes involved in the
regulation of the cell proliferation”; for example,
flavopiridol showed inhibitory activity against
multiple kinases and was the first small
molecule that went to the clinical trial as a
CDK inhibitor.” In an effort to search for CDK
inhibitors, flavonol had been found as a hit. In

this article, the synthesis and the biological
evaluations of 3-hydroxychromen-4-one
derivatives as CDK inhibitor are reported.
Variation at 8-position of chromen-4-one was
performed via amide linkage.

2. EXPERIMENTAL

2-1. Reagents and Instruments

NMR spectra were recorded on a JEOL
GSX-500 Fourier transform spectrometer;
chemical shifts are reported in parts per
million (& ) and signals are quoted as s
(singlet), d (doublet), t (triplet), m (multiplet),
br (broad). Mass spectra were obtained with
Finnigan LCQ Ion trap Mass Spectrometer
(Finnigan, San Jose, CA). All reactions were
carried out under an atmosphere of nitrogen
unless specified. Dry dichloromethane was
obtained by distillation from CaH;. Dry THF
was obtained by distillation from Na and
benzophenone.

2-2. Synthesis

(E)-3-Benzol1,3]ldioxol-5-yl-1-(2-hydroxy-5
-methyl-3-nitro-phenyl)-propenone (1). To a
1-(2-hydroxy-5-methyl-3-nitro-phenyl)-ethano
ne (1.0 g, 51 mmol) in 80% aqueous ethanol
were added benzoll,3ldioxole-5-carbaldehyde
(0.92 g, 6.13 mmol) and NaOH ( 061 g, 153

'

OH o
| o~
_NH
Roscovitine Flavopiridol Staurosporine

Figure 1. Small molecule inhibitors of cyclin-dependent kinases(CDK) in clinical trial
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mmol). After stirring for 3 hours at room
temperature, addition of 2M HCl provided
yellowish solid. Filtration of solid followed by
washing with excess water and MeOH gave
the desired product 1.60g in 95 % yield.

'H NMR (CDCl;, 500 MHz) & 241 (3H, s),
6.05 (2H, s), 6.85 (1H, d), 7.18 (2H, m), 741
(1H, d), 7.82 (1H, &), 7.92 (1H, s), 802 (1H,
s); FAB MS (m/e) = 328 [M" +1].

2-Benzol1,3]dioxol-5-yl-3-hydroxy-6-me
thyl-8-nitro-chromen-4-one (2). To a
solution of 1 (1.60 g, 4.89 mmole) in methanol
(50 ml) were added H:0: (7 ml) and 10%
NaOH solution (7 ml). After stirring for 2
hours at room temperature, addition of 2M
HCl and dilution with water provided solid.
Filtration of solid followed by washing with
excess water and MeOH gave the desired
product 1.04g in 62 % yield.

'H NMR (CDCl;, 500 MHz) 6 263 (3H, s),
6.15 (2H, s), 7.16 (1H, d), 7.77 (1H, s), 7.89
(1H, d), 8.27 (1H, d), 841 (1H, s), 10.05 (1H,
br); FAB MS (m/e) = 342 [M’ +1].

8-Amino-2-benzo(1,3]dioxol-5-yl-3-hydr
oxy-6-methyl-chromen-4-one (3). To a
solution of 2 (1.04g, 3.04 mmole) in 50%
MeOH/dichloromethane was added catalytic
amount of palladium on charcoal. The reaction
mixture was stimed 5 hours under H»
atmosphere. After removal of palladium by
filtration with aid of celite, evaporation of
solvent provided the desired product 0.83 g in
87% yield.

'H NMR (CDCl3+CDsOD, 500 MHz): & 2.36
(3H, s), 6.05 (2H, s), 6.89 (1H, s), 6.95(1H, d),
731 (1H, d), 7.70 (1H, s), 7.77(1H, d); FAB
MS (m/e) = 312 [M" +1].

N-(2-Benzo[1,3]dioxol-5-yl-3-hydroxy-6
-methyl-4-oxo-4H-chromen-8-yl)-3,4-dim

ethoxy-benzamide (4a). To a solution of 3
(0.020 g, 0.064 mmole) and potassium carbonate
(0.027 g, 0.19 mmol) in dichloromethane and
water mixture (2 ml, 2ml) was added 34-
dimethoxybenzoyl chloride (0.026 g, 0.13 mmol)
by dropwise. Stirring for 1 hour provided
precipitate. Filtration and washing with excess
water and diethyl ether provide the desired
product as solid 0.024g in 79% yield.

'H NMR (DMSO-ds): & 246 (3H, s),
3.86(3H, s), 3.87 (3H, s), 6.09 (2H, s), 7.04
(1H, d), 7.14 (1H, d), 7.66-7.90 (6H, m), 9.60
(1H, bn), 10.26 (1H, s); FAB MS (m/e) = 476
M® +1].

N-[2-(3,4-Dihydroxy-phenyl)-3-hydroxy
-6-methyl-4-oxo-4H-chromen-8-yl]-3,4-di
hydroxy-benzamide (5a). To a solution of
4a (0.024g, 0.051mmole) in dichloromethane
(2ml) was added excess boron tribromide.
The reaction mixture was stirred for 2 hours
at room temperature. After addition of
methanol, evaporation of solvents in reduced
pressure provided solid. The desired product
0.019 g was obtained in 87% yield by washing
the solid with dichloromethane.

'H NMR (DMSO-dg): & 244 (3H, s), 6.76
(1H, d), 6.86 (1H, d), 745 (3H, m), 7.74 (3H,
m), 9.14 (1H, d), 9.28 (1H, d), 9.30 (1H, s),
958 (1H, s), 967 (1H, s), 998 (1H, s); FAB
MS (m/e) = 436 [M" +1].

N-(2-Benzol[1,3]dioxol-5-yl-3-hydroxy-6
-methyl-4-oxo0-4H-chromen-8-y1)-3,4-dim
ethoxy-benzamide (4b). To a solution of 3
(0.020 g, 0.064 mmole) and potassium carbonate
(0.027 g, 0.19 mmol) in dichloromethane and
water mixture (2 ml, 2ml) was added 35-
dichlorobenzoyl chloride (0.027 g, 0.13 mmol)
by dropwise. Stirring for 1 hour provided
precipitate. Filtration and washing with excess
water and diethyl ether provide the desired

_25_



4 ojNE - P

product as solid 0.024g in 77% yield.

'H NMR (DMSO-ds): & 246 (3H, s), 6.09
(2H, s), 704 (2H, m), 764 (1H, s), 7.75 (1H,
s), 7.81 (1H, s), 7.95 (1H, s), 8.05 (2H, s), 9.62
(1H, s), 1066 (1H, s); FAB MS (m/e) = 484
M" +1].

N-[2-(3,4-Dihydroxy-phenyl)-3-hydroxy
-6-methyl-4-oxo-4H-chromen-8-yl]-3,4-di
hydroxy-benzamide (5b). To a solution of 4a
(0.024g, 0.050mmole) in dichloromethane (2ml)
was added excess boron tribromide. The
reaction mixture was stirred for 2 hours at
room temperature. After addition of methanol,
evaporation of solvent in reduced pressure
provided solid. The desired product 0.023 g
was obtained in 96% yield by washing the
solid with dichloromethane.

'H NMR (DMSO-ds): & 246 (3H, s),
6.81(1H, d), 6.89 (1H, s), 748 (1H, d), 7.74
(1H, s), 7.82 (1H, s), 7.94 (1H, s), 8.06 (2H, s),
10.62 (1H, br); FAB MS (m/e) = 472 [M" +1].

N-(2-Benzol1,3]dioxol-5-yl-3-hydroxy-6
-methyl-4-oxo0-4H-chromen-8-yl)-2-thiop
hen-2-yl-acetamide (4c). To a solution of 3
(0.030 g, 0.096 mmole) and potassium carbonate
(0040 g, 0.29 mmol) in dichloromethane and
water mixture (2 ml, 2ml) was added 2-
thienylacetyl chloride (0.031 g, 0.19 mmol) by
dropwise. Stirring for 1 hour provided
precipitate. Filtration and washing with excess
water and diethyl ether provide the desired
product as solid 0.025g in 59% vyield.

'H NMR (DMSO-ds): 6 241 (3H, s), 403 (2H,
s), 6.15 (2H, s), 7.00-7.07 (3H, m), 7.42 (1H, d),
7.70 (1H, s), 7.79 (3H, m), 9.60 (1H, br), 10.14
(1H, s); FAB MS (m/e) = 436 [M" +1].

N-[2-(3,4-Dihydroxy-phenyl)-3-hydroxy
-6-methyl-4-oxo-4H-chromen-8-y1]-2-thi
ophen—-2-yl-acetamide (5c). To a solution of

4a (0.025g, 0.057mmole) in dichloromethane
(2ml) was added excess boron tribromide.
The reaction mixture was stirred for 2 hours
at room temperature. After addition of
methanol, evaporation of solvents in reduced
pressure provided solid. The desired product
0.0014 g was obtained in 4% yield by washing
the solid with dichloromethane.
FAB MS (m/e) = 424 [M" +1].

2-Benzol1,3]dioxol-5-yI-N-(2-benzo[1,3]
dioxol-5-yl-3-hydroxy-6-methyl-4-oxo-4
H-chromen-8-yl)-acetamide (4d). To a
solution of 3 (0.030 g, 0.096 mmole) and 3,4-
(methylenedioxy)phenylacetic acid (0.040 g, 0.22
mmol) in dimethylformamide were added ethyl
dimethylaminopropylcarbodiimide hydrochloride
(0.028g, 0.14 mmol), N-hydroxybenzotriazole
(0.019 g, 0.14 mmol) and triethylamine (0.019g,
0.19 mmol). After stirring for 5 hour at room
temperature, solvent was removed in reduced
pressure. To the residue was added ethyl
acetate and organic layer was washed with
IM NaOH solution and 1M HCl solution.
After dried over magnesium sulfate, removal
of solvent in vacuo provide the desired
product 0.024g in 52% yield.

'H NMR (DMSO-ds): & 238 (3H, s), 3.70
(2H, s), 596 (2H, s), 6.11 (2H, s), 6.85-7.00
(6H, m), 7.60-7.70 (2H, m), 7.95-8.00 (2H, m);
FAB MS (m/e) = 474 [M" +1].

N-[2-(3,4-Dihydroxy-phenyl)-3-hydroxy
-6-methyl-4-oxo-4H-chromen-8-yl1]-2-thi
ophen-2-yl-acetamide (5c). To a solution of
4a (0.024g, 0.05lmmole) in dichloromethane (2ml)
was added excess boron tribromide. The
reaction mixture was stirred for 2 hours at
room temperature. After addition of methanol,
evaporation of solvents in reduced pressure
provided solid. The desired product 0.013 g
was obtained in 57% vyield by washing the
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solid with dichloromethane.

'H NMR (CDsOD, 500 MHz): 6 244 (3H, s),
3.70(1H, s), 5.48(1H, s), 6.79 (2H, m), 6.91(2H,
m), 731 (1H, s), 7.75 (1H, s), 7.87(1H, s),
790(1H, d); FAB MS (m/e) = 450 [M' +1].

2-3. Assay

Analytical experiments on inhibitory effects
for CDK 2 and CDK 4 proteins were performed
in accordance with Carlson’'s method." CDK2
enzyme was obtained from either extract from
the worm cell co-infected with baculovirus
which expresses a CDK2 gene and baculovirus
which expresses a cyclin A gene, or active
enzyme purified therefrom. CDK4 was also
obtained from either extract from the worm cell
co-infected with baculovirus which expresses
a CDK4 gene and baculovirus which expresses
a cyclin D1 gene. As substrates, histone Hl
or Rb protein was used for CDK2, and Rb

(o]

protein for CDK4. The radioactive activities in
substrates were determined by reacting
compounds diluted with each concentration
with a proper quantity of CDK2/cyclin A or
CDK4/cyclin D1 and substrate protein, and
[gamma-*P labeled] ATP, and then separating
the substrates.

Inhibitory abilities of inhibitors according to
the present invention for each enzyme activity
were expressed as ICsy values, which were
determined in accordance with the method as
described above.

RESULTS AND DISCUSSION

3-Hydroxychromen-4-ones had been synthesized
following the reaction scheme 1. Compound 1
had been obtained from the reaction between
1-(2-hydroxy-5-methyl-3-nitro-phenyl)-ethano
ne and benzo[l,3ldioxole-5-carbaldehyde in the

Scheme 1. Synthesis of 3-Hydroxychromen-4-one: a) NaOH, 80% aqueous EtOH, b) 10% NaOH solution, H-Os,
MeOH, c) Hz, 10% Pd/C, 50% MeOH/dichloromethane. d) RCOCI, K2COs, dichloromethane, e) BBrs,

dichloromethane
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presence of sodium hydroxide in 95% yield.
Compound 2 has been obtained by treating
compound 1 with hydrogen peroxide and
sodium hydroxide in 62% yield. Palladium
catalyzed reduction of nitro group followed by
acylation provided compound 4. Deprotection
of compound 4 with excess boron tribromide
gave the desired compound 5.

Kinetic study showed that 3-hydroxychromen
-4-one derivatives were competitive with ATP
(data not shown). According to docking study
of 5b, it bound to ATP binding pocket of the
CDK2 (Figure 2). 3-Hydroxyl and 4-keto
groups made two hydrogen bonds with
carbonyl oxygen of Glu 81 and the amide
nitrogen of Leu 83, respectively. The chromone
ring made many van der Waals contacts with
the hinge region of CDK2. The
dihydroxyphenyl ring rotated about 30 degrees
from the plane of chromone and bound
complementarily to the pocket formed by Lys
33, Val 64, Phe 80, and Ala 144. Its
2-hydroxyl group formed third hydrogen bond
with the side chain of Asp 145.

3-Hydroxychromen-4-one derivatives showed

5b

inhibitory activity against both CDK2 and
CDK4 (Table 1). The inhibitory activities of
3-hydroxychromen-4-one derivatives against
CDK2 and CDK4 were about 1 uM range
without kinase selectivity.

There were no remarkable dependencies on
the structures of amide substituents. This can
be explained by the orientation of R. The
modeling study showed that the 35—
dichlorobenzamide substituent was located at
the solvent exposure region (Figure 3). As a
result, substituent could not make H-bond or
van der Waals interaction with CDK2 enzyme
and could not contribute to the binding affinity.

CONCLUSION

3~Hydroxychromen-4-one derivatives had been
synthesized and their inhibitory activity against
CDK2 and CDK4 had been studied 3-
Hydroxychromen-4-ones showed the inhibitory
activities against both CDK2 and CDK4 at uM
range ICss. The modeling study showed binding
mode of 3-hydroxychromen-4-one at the ATP
binding pocket of CDK2.

ATP

Figure 1. Model of 5b bound to CDK2 and Crystal structure of ATP bound to CDK2
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Table 1. Inhibitory activities of flavone derivatives against CDK2 and CDK4.

ICs (M) ]CS{} (uM)
CDK2 CDK4

HO

5a D){ 4,00 0.80
HO
Ci

5b \QJ( 1.84 1.00

. 7\ 1.10 0.77

HO
5d :©\-)f 1.10 1.70
HO

1Cs values are the means of three experiments

Figure 3. Modeling study of 5b
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Synthesis and Characterization of
Poly(oxybisphenyloxytetramethyldisiloxane)s

In Kyung Jung and Young Tae Park*
Department of Chemistry, Collage of Natural Science, Keimyung University, Daegu 704-701, Korea

2 2. Bichlorotetramethyldisiloxane( I )& diethylamine®} ®¥gA1AH 5 /M9 chlorine #&7]1&
diethylamine &47|2 2% @A P2 24 bis(diethylamino)tetramethyldisiloxane( 1) #7)F4 3}3E
< FAsYY. A 3YEE 9YAE 3o bisphenol A, 4,4'-hexafluorobisphenol A%} zt2t &§
FELNL Ao A2 Yo H7] T4 nEA poly(oxybisphenyloxytetramethyldisiloxane)
(II) 2 poly(oxyhexafluorobisphenyloxytetramethyldisiloxaneX V)& #A43t9tl. QoA nz 3
& THF ¥¥£ CHCh 59 94 #7]1&ujd &8s EA43e 248 &+ ANt 'H-NMR,
BC-NMR, ¥ ¥Si-NMR 2¥9Edxe §udnz 3= vag 3d ¢ £ A, UV-vIS &
4 2¥EfoME 299, 310nme} 275, 282nmo) A ZZ Hd &5 & FAAoH, HgH FF
2¥9ERME S4FA AF AF ¥ &F4 A2V JepdozZy dnA = nEA EFo|
BolASTES ¢ F AU AT n¥EA EE e 2HEY]D FPLE 2¥EY aln A4 o
7] dellM e TGA 8 3% £ digtd a3t

Abstract, Bis(diethylamino)tetramethyldisiloxane(II) was synthesized by the substitution reaction
of dichlorotetramethyldisiloxane( I ) with diethylamine. A new silicon-containing polymeric materials of
poly(oxybisphenyloxytetramethyldisiloxane)(Il) and poly(oxyhexafluorobisphenyloxytetramethyldisiloxane)
(IV) were prepared by the melt copolymerization of bis(diethylamino)tetramethyldisiloxane(II) with
bisphenol A and hexafluorobisphenol A, in respect. The obtained polymers are soluble in usual organic
solvents such as THF and CHCls, and the average molecular weights are turned out to be M, of 6550
and 5863 with polydispersities M,/M, of 1.79 and 201 respectively. The prepared materials were fully
characterized by 'H-NMR, “C-NMR, and ®Si-NMR along with IR spectroscopies. The electronic
properties of the fluorescent polymers were investigated by absorption, excitation, and emission
spectrophotometers along with their thermal properties by TGA.

I.M &2 164 A, 293Kell X W=7} 233 g/ct, 5EH 1410
T, ¥ #ed 236cd EAR <A Aot
Fa&(SiliconEs F71&EANN NAEE 145 184 Hze) F2 YREBA T4 H2Y o

o &3l HFE£dAoly, X FAA Ata t AQA SiCL7F FA=AR, 18657d SU2] Wohler
2oz @o| EAdE Yaolnt FLdae 4 TFAaet A8 e F 7pd3dEAM HC 71A
AWM E7} 140y, Y=t3 2808 WANAE a2 gl EFAAA trichlorosilanes 43R

ae i
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t}'? 19454 w]=e] Rochowol ol&l % 44
Ao f7) g2 3ES CuFZdl stelM WS
AA methylchlorosilane F& AZ3te= 491 AH
%43 ¥ (direct synthesis)o] HE= ek Rochow
= dimethyldichlorosilane®] @AdolA -2zt 7}
A4 e e HAYD FIAS FuR A
ukgol A A FFAe] methylchloride(MeCl) 714l
g SHAA AR

eEyd 233 FPdME oleid R8s
Aol gFgsel Pz HTolE It
AQ47t X848 ¥ FH9 MEE 77 2R
A 2o g Aret AR #Eo] A
A gatEe] 7tn Qs AR o>

1978dell  Yajimaol <& A& hulel=
(SiC)Mletm e daz AR SHE polysilaned ¥
Helshe AN g FhAMaEA WA F
2] 7} 8.4 & (polycarbosilane) 2. 2 W dchE 49
Yajima Process7H® Ris)dA Zsndd &
o] §7)3F4& nEAEFAC B ATV #IE
A Ak shtel g F9, 1988d WS
¢] Weber:® silacyclopent-3-ene  f=A ¢
alkyllithium F9 971§ o] &3 ol A T
%}uk-S (anionic ring opening polymerization) S
Edo Aze Yeo EestnddS FA47I
= oM

Fa 949 s f47r 28 {4 2
22 3gEQ polysiloxane(¥ 9 silicone)& i
A4, WA, nekEA, w4, A713HA Hd
AR ey B84 § e ez U8
Agyoz gol 45 m Ak”

H2oE o A {rlHx stgEe wE
& 3o FAHY F71FL nEAEAS A
A8, AREAA, A A=, weA] dA4A
#, HY A, 28z AYE nF F Al
A ¥opell AA BEHT Yk

B dFdME AzeE f7] ta SEEQ
bis(diethylamino)tetramethyldisiloxane( I )& 43
3l 3, bisphenol A % hexafluorcbisphenol A<}e]
£835Y HS& 233ld tetramethyldisiloxane
& Xt MRS #7 A 2EA poly
{oxybisphenyloxytetramethyldisiloxane)(IIl) Bl
poly(oxyhexafluorobisphenyloxytetramethyldisiloxane)

g7 - o)

(V& 2tz g4 B st a2 3
ggol Watd TP BRIz FRENE &
o 548 Bssl ARk Bk

.4

1. getxel A g

£ A¥oA AHgE A Ge AldrichAte] S35
Aeke A Algagen, of2d JAE
ZU oA AJAEs]E 99.999% oY neEke A&
Felate AZBL FHAN 5 AEHAR, &
o= Baker? £F AF& AHgstAh

ENEIARE AldrichA}9]
dichlorotetramethyldisiloxane( I }& 938t A
AstA 3 R AHEslY R, diethylamines
KOHZ AAlsto] AHgsltt &l 2% hexaned
of22& ul7] 3lolA sodium@} benzophenoned
A3 Yu FFA7NR FH3A AHEstATh

B Ao AHRE 770 o3 @k UV-Vis
2¥E#H & HP-8453EE A48 1, IR 29E
¥ & Bruker IFS 48 33 E=AE A&t
Aon, g Alg §7]0 2% KBr# Atold
spacer(0.025 cn)E 71§12 7| AAXNEE F
st =43¢t 'H-NMR % “C-NMR 29
E3 & Bruker AVANCE 400 #34A1& A}&3
o Al *Si-NMR 2¥E# & Varian Inova
400 B33AE AHgslo Ao vz CDCl
& Ag3lgen EFEARE TMSE A3
Q). ARREA AHEHL Mass Hewlett Packard
5971A MSDE Al&3le] ddemn, 70eVelA
A4 FAYE ol g3t BAFE FA3N]
s AHEF A F3 I2utEaYI(GPO)E
Waters 1525 X Waters Styragel HR 3 ##,
agla 40colMe SEE FEVE PRI
3 Breeze AXZEg0] A2g]lE AR TH
GPC &vlE THFel® flow rate2 0.3 mL/min
ol EFEAL polystyrene (M,= 474, 2950,
9650, 18600)% Alg& it 5 A 2HEF
2 Pk A~HMEHL Spex Fluorolog 3-11
= AE ALt F3sdct E5A #4
€ Shimadzu TGA-60-& oj&3la] A&l A 900
c7tA 10 ¢/mind SEE gFdA AL o
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7 shelA

cm”/min).

EA3AcH (AL flow rate 20

2.1. Bis{(diethylamino)tetramethyldisiloxane
(O)e| g

1000mL 47 Eelxzdl Wzr|e A&z
718 A, ANAMNE Y ol2& 7|4 o
7] dollq BE AZAA £7] R &718 A
Ao o7le] ol2& J|AE AL F FAA
hexane(150mL)# diethylamine 33.4g(0.46mol)2
e aen 3} Zf 7] of) &=
dichlorotetramethyldisiloxane 20g(0.10mol)& %
I ice bathol A =& Hol=d F AAM3| ¥
A7 o] EFEL 3F Fk wuksiH A uk
X712, A ATt whg Fotd PP A
HAES 31713}"’ HH Fele sigtEe o
Hitt o] A& d& FHEA L2 AAY Fo
Al AAER st B4 JdA) Ao &4
A4 & bis(diethylamino)tetramethyldisiloxane( I )
157g(+5 &, 56%)< 2. bp: 67 €¢/4 mmHg,
'H-NMR(400 MHz, CDCh): § 0.05(s, 12H), 0.98(t,
J=8Hz, 12H), 2.82(q, J=8Hz, 8H); *C-NMR(100
MHz, CDCl3): § -0.43, 1552, 39.41 ; ®Si-NMR
(399 MHz, CDCl3): & -1354 ; IR (KBr disk): v
2963, 2930, 2865(vc-n), 1374, 1255, 1206(vsi-c),
1174 1059(vc-n), 1023(vsi-0), 928(vsi-n), 828, 788
en’™’; MS: m/z (relative intensity) 278(3), 277(7),
276(M°, 28), 261(M'-CHs, 5), 206(8), 205(19),
204(M’-NEt;, 96), 203(18), 202(40), 192(8), 191
(17), 190(M’-NEt2-CH:, 100), 189(13), 188(67),
176(16), 175(16), 174(88), 160(9), 134(10), 133(68),
123(14), 119(16), 95(6), 58(2).

2.2. Poly(oxybisphenyloxytetramethyldisiloxane)
(m)e| A

SOmL FeutetEetazie) Wzr|g dx)sln &

E AZANA £7] R $7§ EF AARL o
7le] ol2& 7|ME F)FHA bis(diethylamino)
tetramethyldisiloxane 2.78 g(10 mmol) @} bisphenol
A 228g(10mmol)& Wt} Wkg EfEo] 9
AE EFeh23Ae] 25F 130¢cE 7td BerE
o] &3t} 7t HA 12X wE A7 3, o}

Al 200 TR 10417 A7) ¥ HEHOo R 260
TollA 2A17HEQH WA 7T ukgo] BY ¥
o MAHEL 42%9 THFZ %A F Ao
methanolZ FAAA MRS o) 422 B
gl lelgre &3 ur] FoN &g E
¢ AZRAN F AFLEA 202¢2 39 F9+
A=A 24 1A AHele &% YYE
poly(oxybisphenyloxytetramethyldisiloxane) (Il )
296 g(+5 8, 83%)2 AU}t 'H-NMR(400MHz,
CDCly): &(ppm) 0.06~0.34(s, 12H), 1.62(s, 6H),
6.73(d, J=8.8Hz, 4H), 7.09(d, J=8.8Hz, 4H); "*C-
NMR(100MHz, CDCly): &(ppm) 2.0, 31.0, 417,
1147, 1276, 1433, 1532, ®Si-NMR(99MHz,
CDCly): 8(ppm) -13.21; IR (KBr disk): Vicm™)
3059(Ve-n), 2960(Ven), 1503, 1442, 1258(Vsi-c),
1034(Vsi-0), 802, 507, 492cm™; UV-Vis(THF):
Amax nm(e): 299(3.8X10° M'em™), 310(4.3X10°
Mem™); Elem. Anal. Caled for (CioHaSiz03)y:
C, 63.7; H, 7.3. Found: C, 705; H, 63; S&

el (excitation) 2HEH3 33393 (emission)
2¥9ER agln A d7] soxe TGA ¢
FF Y zA8e 419 9 @ MEsct

2.3. Poly(oxyhexafluorobisphenyloxytetra
methyldisiloxane) (IV) 2| &4

SOmL FIutgEeLsIed Yzr|g M X3
2 ER AZANA £7] Ry $718 =% A
Agtet, 7)o otz JME FHFWEAM bis
(diethylamino)tetramethyldisiloxane 2.78 g(10 mmol)
3} 4,4'-hexafluorobisphenol A 3.36 g(10 mmol)
Yok g EEo] 5o gle Eglxag)
2§ 130¢cE 7td Herl§ ol g3t stds

12X b5t g A TR, oAl 2002 10
AR F OHFHOE 260 colA 2412
gk JEgAIZICE Hkg-o] Eu F dojz YME
A%l THFZ %< ¥ A%¢ methanol2
HAAA '?_)S"?‘a]‘ﬁ‘ ok 43S FEedun
7t gL 33 S d7) FAA &F B¢ ARA
¥ 7.‘1%‘9_\_011"1 202CcE 3¢ B¢ AxAHA
a4 32 Bhe &% AEE poly
(oxyhexafluorobisphenyloxytetramethyldisiloxane)
(V) 409g(+58, 8%)¢ AUt 'H-NMR

o ot > (B ro mlo
_>:.
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4 a7

Nlle I\Ille

Hexane

-dg ey

CO= S§i— O—$i—Cl +4HNBl, ———— EiN— Sl—O— ?n—NEt, + 2HCI‘HNE, |

Me Me
I

Scheme 1

(400MHz, CDCl): &(ppm) 0.06~0.26(s, 12H),
6.80~6.83(m, 4H), 7.24~7.26(m, 4H); *C-NMR
(100MHz, CDCh): &(ppm) -05, 1.0, 29.7, 632,
635, 63.7, 1149, 1256, 1317, 1559; ®Si-NMR
(99MHz, CDCl): 8(ppm) -1358 IR (KBr disk):
Viem™) 3049(Ven), 2963(Vew), 1612, 1513,
1248(Vsic), 1207, 1170, 1084(Ve-p), 1027(Vsi-o),
800, 491cm™; UV-Vis(THF):: Amax nm(e):
275(54X10° M'em™), 282(4.8X10° M'em™);
Elem. Anal. Calcd for (CigHxFSi:03): C, 49.0;
H, 43. Found: C, 495 H, 38 E%& 4d
(excitation) =W EHY= §3wE(emission) =
HEY agn 4 d7] deHe TGA 4 %
F 2 ARE A @ 2o Ao

Equ—}gr'O %'-N(CH;CH;»

Me Me
Me Me
I (56%)
m. Az ¥ g

Dichlorotetramethyldisiloxane( I )& diethylamine
3} 4hS-A1A F 7H9] chlorine 24718 diethylamine
ZE7|2 BT XNPJNPo2N $£5F 56%9
bis(diethylamino)tetramethyldisiloxane(0) 7]
4 33HES #4389 TH(Scheme 1).

¥4 3gE 09 'H-NMR 2HEHS
Figure 1] uepiiick A3 sgE D9
'H-NMR 24 E¢ AHHE, methyl7)o] 9
g #4297k 0.05ppmel A ‘*’—J Moz ethyl
o] CHzoll 9% #4937 098ppmol A 43
o2, CHl 9% #4937 282ppmeil A *}z—
Moz 242t BAEUT £F methyl7] 9 F
g ethylZ]9] o d@ Wy HEuE QF
332 2AN 4 Fo AXFE BAFT.

Ha

Me Me
He
T\ Hb \
J
; N
s o o
b [ o [ H TR o °

Figure 1 'H NMR Spectrum of compound II.
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FYSGA &AL SAHESG Tt AEARD] §#4 o & 5

#4% AgE Do “C-NMRe ~A¥EHL
Figure 291 Yellidch. &8 09 “C-NMR
2¥9ERS AR, methyl7]o] &% @iz
7} -0.43ppmell A, ethyl?]®] CHsell 9% @43
A7}k 1552, CHpoll 23 g3 =271 39.41ppmell
A Ztzb gaAsEdc £ F, 4 3§E 09
®Si-NMR ~¥E3¢ Figure 30| YelAITh
338 Mo ®Si-NMR 24 e site 7
A 937 -1354ppmel A #E =

a3, 3E 09 FHd F4 2¥ERS

a
CH’bc

HzN-%Z_o‘i:N(mzCHﬁz

|

Figure 4°] Jeldict ~HEH S 48Ed, 3
38 C-He 4% AT o3 {F4 47t 2963,
2930 W 2865cm™ol A YEhtE AL BE @+
glen, Si-Ceo A&FF g F+ 4rt
1206cm™ol M, C-N2o| A% 1Fo] % {4 o
7} 1059cm ol A, Si-02] A& AFd % FF
o7} 1023cm 'l YElYE RS Bag ¢ 4
At 223 o] AyolA FA FEAA 7t
F 2 E449 Si-N A% AF % F4 97}
928cm ‘ol A YElE R BAY £ AU

Ce

Cb

170 160 150 140 130 120 110 160 %3 90 70 €3 %0 4o 3Ja 20 10 0 ppm
Figure 2 °C NMR Spectrum of compound II.
lv}e Mle
EtN— fii— o— S'!—NEF,
Me Me

-13.337

W

T

100 50

—r—r
=100

§ 1] N T T T T N - 1
-150 -200 ppm

Figure 3. ®Si-NMR spectrum of compound 0.
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6 474 - gl

Figure 59 yeld A3 24 2dHEYAME 3}3HE<Ql  bis(diethylamino)tetramethyldisiloxane
2 o] |z (M)l sk m/zkel 27690 (O)& A83t4 bisphenol A%} &¢ FFiHe
A BAEHAR, M'-CHsoll 313t gk 261, < AYsd M2 e 77] F4& 2EAY
M'-NEt° 3j33sl= gte 204, M'-NEt:-CH:oll poly(oxybisphenyloxytetramethyldisiloxane)( 1)
gFates e 19002 ZHz BAEHUY < 8%9 F£S58= YA o859 ¥$A4H

% 719 diethylamine #&7)1& Ad #7174 A& Scheme 2¢] vtebid ).

100

{C-N}1029
0 . : L300
4000 3000 2000 1000

W avenumber (ecm™')

Figure 4. IR spectrum of compound II.

- 190(M* ~NEt,=C H,)
204(M*-NEt,)
«© 174
«
)
o "
“
sa-1
-
= 276M"9
) ke H
» i s Z
i 168 i
Lo i 201(!\ ~CHg)
i l L il il
ad EV L S A i,
-y

W6 W e e e rm:utwmmmwmmwcn«ia«hws&

-~

Figure 5. MS spectrum of compound 0.

e e H, Me Me
Et;N— Ii—o-Ii’i- NEt, + HO'@'((iI?‘@'OH —-»“;‘;i:;::ﬁ“ ér‘O‘%t‘O‘@'?'@‘
Me Me CH, Me Me CH,

i Mm(83%)
Scheme 2
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Fel(S AU 2R U S A e Tio| A S ANl §A ¥ B4 7

¥A4F 31gE M9 'H-NMR 2Hege
Figure 6°] el 4% 3¢E me
'H-NMR 2¥Ede¢ A9rd, Sjd ZgE
CHzol 9@ 49371 0.06~0.34ppmol A 9
Moz, Col ZAYE CHzol @ Favas
1.62ppmoll A ¢ Moz CgHyol 9% 479
A7t 673 L 7.09 ppmollA o|FMeoew Zz
s

gAY 4B Mo “C-NMR 2¥Ege
Figure 7¢] cieluiich. @43 358 me)
“C-NMR 29E3& 4¥um, Sio Age
CHsoll 9% &4 37t 2.0ppmol A, bisphenyl

a

!ge CHj cn,
i—o—4i-0-D-¢ -0~
J{c Me Memacn,

Hd Hc

719] CH3¢} Cell 9@ ©asd a7t 31.0, 41.7ppm
ol A CeHyoll ol % ®A3 A7) 1147, 1276, 1433
9 153.2ppmel A ztzb B AU

FAHP BFE Mo PSi-NMR 2¥EHL
Figure 8¢ ueluiict. 4% 3gE Mo
®Si-NMR 2¥E g A¥Rw, -13.21ppmo) A
Sidl 9% Havh FFEA

agln, F4F FFE Mo Hgd F5 =
HEYL Figure 99 Yetiddct §433 sigHe
me AHeJHd F4 2HEYS g Wi
C-Hel 4% A% 9% §4 o+ 3059cm ol
A, AYE C-He A% A5 g &5 97t

Ha

A A
3 H T H H T I I T T e
Figure 6. '"H-NMR spectrum of compound I
a
b
¢ CH3 CH,
sa—o—%:-o;@;{:;@-
r!h Me 7 ocm
n
(%] Cea
[ )
T i Ni =
140 1%0 140 (%1 120 110 ll'!o »”?0 (1) 10 40 E.14 a0 0 20 l'l‘l o -

Figure 7. C-NMR spectrum of compound I0.
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2960cm ')A UElhE RAe BRE £ AU
o, A% sAgEM Y 2 AR Si-09
A% A5 dF F5 o 1034cm )N B
st

ey, A4 SFE Mo FAFE dolr
7] 98td A &3 azvEadys & 3
t}. Polystyrene® EEEAZ 3o THFMHPLC
£, Aldrich)d] %9 &A% F3 M, 6550%,
Mo/M,E 1792 #Z5Ac)

A% JPE Mo UV-Vis §F, EEAH
(excitation) 18| 3t ¥ %% (emission) 2HEH
< Figure 10¢] Jetdidch &4 ¢ 832 M9
3% AAZe UV-Vis F4¢ 2HEHL 299,

ved

310nmel A Hd F4 w7t FRHUR, BE
Bl (excitation) 2¥EHL 310nm A Hd F+
ozt #A=AG. 2z PJYE(emission) &
HEHL 2% o] 310nmY¥ @ 328nmolA
#Hd v st AL

AT SEE Mo 93 AAYE Poliy)
A3t A4 d7IgE stolM d FF BYEL 3§
Aok A SE MY 4 FF BYx=e
Figure 11¢] el A% sistE Mo 4
% BAEE A9EY, & 4A24d44%H
Alztste] 10c4 S7HAIZ el wel 300celA A
o2 FAZ ZAasRem, 400cANA 76%7
&, 515¢oA 85%7AAd AT ALdd & =

8
o
0

Figure 8. ®Si-NMR spectrum of compound I

%T

4000 3000

2000 1000

Wavenumber{(cm™)

Figure 9. IR spectrum of compound I0.
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(A 2 S ESME Tl LS AN B 2 B4 9

08 LEE 90T/AA €HS W H& FA  AHE3Y 44'-hexafluorobisphenol ASt €8 F5%
oF 94%7} ZAste], 6% ©3}&& EN AL AYso] A2 FEY /7] & 2EAA
Aoz AFFHAY. poly(oxyhexafluorobisphenyloxytetramethyldisiloxane)

F /M9l diethylamine 28718 Ad #7174 3} (V)< 8% #5882 FAstdct o589 #4
&2 bis(diethylamino)tetramethyldisiloxane( )& 7% & Scheme 3°) el

fr o

......... UV-vis
=== —- Excitation
emission
il
5 §
< ]
g g
8 8
2 3
<
300 320 340 360 380 400
W avelength (nm)
Figure 10. Excitation and emission spectrum of compound II.
100 <
80
9
<
€
60 -
£
[
5
2 40 A
=2
20 A

: T T T
200 400 600 800
Temperature (°C)

Figure 11. TGA thermogram of polymer M in nitrogen.

BZN—‘%?-O-?NE:Z + Ho-@-(g;:ﬁ-@-oa L L. LIRS #x—o-%-—o-@-c-@
Me CF,

“ACH)NH
Me Me

o V(88%)

n

Scheme 3
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FA4E 33¢E Vo 'H-NMR 2% E3 L Figure
12¢] Jehiglt #4448 3gE Ve 'H-NMR
2¥dEeEdS A9RA CHzdl 9% £a233A7}
0.06~0.26ppmeol X @4 Moz CeHeoll o7
45137 680~683 ¥ 7.24~7.26ppmol A tF
Aoz Ztz #FFA

$4¢ gE Vol BC-NMR 2% E3L Figure
139] ciebuidch FA4§ 388 Vo “C-NMR
24EYL AHEWH, CHyll 9% &4aHzvt

Hb

S
s:—o—%—o-@-(g-@- e
Me M &

-05~1.0ppme) A, hexafluorobisphenyl?)¢] C¢}
CFsoll % @amart 297, 632, 635 H
63.7ppmoll Al CgHsoll 9§ &A¥AaZt 11409,
1256, 131.7, 2@ 1559ppmell Al 22} B2 5t

#4948 ¢E Vo ¥Si-NMR 2HEHL
Figure 149 YeEldiid. §43% AFE Ve
®Si-NMR ~¥EHE Asu®, -1358ppmel Al
Sio] &% =7t BFHAUAG.

adz, gAT AFE Vo HYH F5 &

Figure 12. 'H-NMR spectrum of compound IV.

a b
e CH3 CF;
 odooiD -
| A
Me CFy

Me n

Cd
Co
[&]

L

Cb Cc

it 268 iie ten Tre e 1t 139 w

Y

Figure 13. ®C-NMR spectrum of compound IV.
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Fa(S A2 A E LTl AS AN el A R =4 1

HEYHL Figure 159 Jetlidch A 3§t
B Ve HeM &5 2¥EHS duipd, 43t
% C-He A& AFd g% F+ d=
3049cm™ el A, AWF C-HY A& AFo] 2§
F5 9s} 2963cmolA UEeEhE Ae #EE
F AAen, A4S JFPENN 1Y & 53U
Si-0¢] A% A5 o F5 w 1027cm™ll
A A=A

T, AT e Vo #AFE doprv]
s A B3 azolEady FHE Y
polystyrene® XFEZAZ 3t THFHPLCE,
Aldrich)ell *¥¢ ZA% Za M= 5863,
Mw/MoE 2012 #2=3U

A% }E Vo UV-Vis ¥, EEAH
(excitation) 18] ¥ 3%Z(emission) 2HE
# L Figure 16°] Yeludch §4¢ ¢ IV

T T T T
200 150 180 so

T U U T vy
-$0 -100 -150 -200 ppa

Figure 14. ®Si-NMR spectrum of compound IV.
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Figure 15. IR spectrum of compound IV.
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ol A% dAAAEe UV-Vis §F 2¥HEHL
275, 282nmel A A F54 Wt BFENUR, E
LA (excitation) 2HWE YL 280nmoA Hdl

F+ 9u BFHJY 2Em eIWNE
(emission) 2HEHAL SF do] 280nmY

310nmol A Hdl W& w7t FAFHAC

T HAFE Vol 93 ARAHE Lolr7]
Aste] Fa g el A FF BAHLS 3
R ¥ F_E NV ¥ FF BHEE

Figure 179 JeERlcl. §4% 3gE v 4
% BAZE AW, 2EE AXMEH
A 2Zste] 10cH F7kAHe whel 172¢oA A
Sog FAN ZBAisgen, 200coAM 64%%
, 460col A 93% 7R asATt AL 2e =

o

doz X& 900c7HA EXHE oW AS 74
o °F 97%7F #H4dtd, 3%e @3h&E vEY
Aoz AZFA/UY

R 2 N UV-Vis
! “ ——— axcitation
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¥
=\
= TR g
3 q 00 g
< i HA a
c i \ 8
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Figure 16. Excitation and emission spectrum of compound IV.
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Figure 17. TGA thermogram of polymer IV in nitrogen.
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AP FERELEE ELRRES RICI F R 13

v.&d B

Dichlorotetramethyldisiloxane( I )& diethylamine
B} wgAlA F 9 chlorine 2471 diethyla
mine #4712 BT AJAPOZN {7HA
3}3t% bis(diethylamino)tetramethyldisiloxane( I )&
Ak B4 FES dHAzZ 3y
bisphenol A, 4,4’ -hexafluorobisphenol A} & &
FEHNES WY Mz Y F7] T
2 1¥A poly(oxybisphenyloxytetramethyldisil-
oxane) (II) 2 poly(oxyhexafluorobisphenylox-
ytetramethyldisiloxane)(IV)& ztzk A4 stdct.

doj nEz EFL THF %+ CHCh 59
AukHQ H7]&olo] Yo, BAFES F
AR A M= 6550, 5863 ¥ My/Mnv= 179,
2012 Zzt uebgch. 'H-NMR, “C-NMR,
®Si-NMR 2#HEgM:= gAsunz = 3
A 7zt 25 #EE 5 AdeH, HgH F
+ 2HEedqdME 5432 Ar-CH, -CH, Si-O
5ol A% Ao A% F4 HArt detdez
AN Az st nEz EFE $A¥% £ AN
o A nEAI ST Fd =2HEYHLS
A%&9%% 328nmelA 310nme] Hdl Fawzt
vetgon, s ~MEHME EF IHF
o] 310nm¥ ® 328nmolAM Hd $Eulr} et
vk £ gAE 2RV € dd 2HE
#de A& 310nmelA 280nme] Hd F5d
7b Jelgen, d3ud 2HMEYME EF
##o] 280nm¥ = 310nmelA Hdl WEws}
Vel £8 $A4% 2R WM 2 Ve 24
th7] selA ztzt 300, 172c7AHAE FA7t 3
A&A %1 AR ey 500c7A /MY W
o 15%, 7%< €3} &< 22 JeldAd

gozk, o oI f7tax FPE FEA
o] g4 ol5L GYME AL &F FFH
NS S o] g3t MzE EAEAAY Aol
yastelel AzEY, oy nEAE o8
Aaze 45 493 ridd.
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Multiple Induction of Shoot from Leaves of Hot Pepper
and Its NaCl Tolerance

Kwang Soo Roh
Department of Biology, College of Natural Science, Keimyung University, Daegu 704-701, Korea

2 ¢ F(Capsicum annuum L) Qo2 ¥ Ax7} 12 yMe| BASH 10 pM2] IAA 2% ¥ &
AN 7HF Bol #71sIUek HEA AxE 130 mM °l49 NaCl 3 ¥goA #7159 nz o
44 A A9 A s5AdE BTk NaCl stressol 9§ soluble proteing] ®3l& H7|935l9 40,
80 % 120 mM NaCl 5504 Aee ME22RE soluble proteing &8t AP Az, AP
< 80 mMellA 7}3 E9ttl. SDS-PAGEZA soluble protein®] pattern® ZAbg Z 3}, NaCl sXol
w2} £74 band®| 7% zo]7t YEILe®, F bandE 50, 45, 36 ¥ 27 KD {tt. £3] NaCl ¥ =7}
Z7kgtel wel 36 KD9 band’} AAsHA F7lsle A2 Kol o] dujado] YA B Qe
Roz Aztere},

Abstract, The most pronounced result on the multiple induction of shoots from Capsicum
annuum L. leaves was obtained at the combination of 12 yM BA and 10 pM IAA. Also. in order
to find the possibility of a selection of NaCl tolerant plant, multiple shoots from leaves was
induced at 130 mM NaCl over concentration. The amounts of protein extracted from shoot grown
on the concentration of 40, 80, and 120 mM NaCl were estimated to investigate the changes of
soluble proteins by salt stress. The highest protein content revealed at 80 mM NaCl. The
differentiation of intensity of bands by SDS-PAGE analysis detected at 40, 80, and 120 mM
NaCl, and major bands of soluble protein were 50, 45, 36, and 27 KD. In particular, intensity of
36 KD band was increased with increasing concentrations of NaCl, and this band seemed to be
related to their salt tolerance.

I.M 28 dell g AgAH LS A AA EAS

o 40% FEE AAFZ A A WAE A

AEZES d 874 oA HFHEL 37 9 zA oA Fz UeldE RORA, o] X9
A FF€ Na'st CI'g 33 =e=d ol e Z§Feol @A AAY F& AMHew
g H3o o] FAHoz A Al AHMlE 2 A HoI7] W ol Fo oM AFF F
gt Aol ggol AR d ¥ A BHoz L9587 e a9 $Re 2wtz 9
HEA7E AT A goldl A% F¥ & B¢ o Ho| =% @h(Fisher and
Aol sy A7le 249 d4E S5Y Tumer 1978). 8 sAAHXNE AMFI
+ AE Yol 2TArH(Flower et al. 1997). S ¥ste A9 depz E% FFEHUL
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25 Aoz FulA Qol, BHAF 7 & A
2 Aga7] dadE e ddHEE A
Aotst olelgol UAw Aoz A Atk
(Bernstein 1975).

olo) ol whal HHH HFHE 7HA= e
X o] Aurackd ok Foll A3 4
we xgozRy $AAE §%4 Ad & AT
wo] © 4 on, 11 = dFe et
Aot HHAA @Al AF HE Ak
& 7b5EHA e Ftol ¥ Holth(Epstein et
al. 1980).

ol 9% wyow NETWY 71&E o8t
o 8% E4L sMAE UgA AEAE A
Ba= @77t A(Gorham et al. 1986), FBF
(Shannon et al. 1983), ¥(Ojima and Ohira
1983), wul(Binzel 1985), Aber44=(Pua  and
Thorpe 1986),  #(Chandler et al. 1988) 55
gaes ooy gtod, ¥ A$Y NI
AEELE NaClol gl BAANE Y 1007t
A @ AgAo] ARG AgHE QB L@
7] 9lth(Bressan et al. 1985).

A2 NFZEA in vitro AENEE 371
915ta] leaf explant, stem, root % cotyledon
(Lineberger 1983; Carswell and Lacy 1984;
Grant 1984; Misra and Chaturvedi 1984) Sl
=g ALgEo], oTRYEH Be Az #7128
Aoz BuHz ok, ¥ AFelMeE dityoR
wazAol 7re Aoz ¢AA Y IF
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Fig. 3. Effect of NaCl concentrations on induction of
shoot from leaves after 6 weeks. MS medium
contained 12 pM BA and 10 pM TAA.
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Two species of the family Gnaphosidae (Araneae) from Korea
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Schenkel, 18%5)¢] 39| 71AE et A Folv], HFEFv)AD], Drassyllus truncatus Paik,
1992, 438 71AEe $A o3 AFez Hud o] F HForh

Abstract. Two species of the family Gnaphosidae are reported with illustrations. The description
of male of Zelotes exiguus (Miller &Schenkel, 1895) is new to Korea, and The description of
female of Drassyllus truncatus Paik, 1992 is new to science.

Introduction

Gnaphosid spiders are elongate and either
flattened or somewhat cylindrical. They live in
plant litter, in crevices on tree trunks, and
among stones. Total length is about 1.7 mm.
In the present paper the author describes two
gnaphosid spiders, Zelotes exiguus (Mu ller
and Schenkel, 1895) and Drassyllus truncatus
Paik, 1992. Z. exiguus is one of the smallest
gnaphosid spiders and a rare species in the
occurrence frequency. The description of male
of Z  exiguus is new to Korea. The
description of female of D, truncatus is new
to science since Paik had described the males
as new species in 1992.

Terms and abbreviations used are as follow:
¢, carapace length; d, p, r, and v in spination,
dorsal, prolateral, retrolateral and ventral; Fem.

I, length of femur I; Index, (width/length) x
100; Leg I, length of leg I; Met. I, length of
metatarsus I; Pat. I, length of patella I, Tib. I,
length of tibia I. The materials examined are
deposited in the collection of Department of
Biology, Keimyung University.

Description

Genus Zelotes Gistel, 1848

Zelotes exiguus (Mu ller and Schenkel,
1895) (Figs. 1-2)

Prosthesima exigua Mu ller
1895, p. 770, pl. 14, fig. 7

Zelotes exiguus Simon, 1914, p. 159, 171,
218, figs. 309-310, 351; Miller &Buchar, 1977,
p. 161, pl. I, figs. 10-17; Heimer &Nentwig,
1991, p. 440, fig. 1162; Paik, 1992b, p. 149,
figs. 17-25; Song, Zhu &Zhang, 2004: 261, f.
152A-D.

&Schenkel,
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Figs. 1-5. Male of Zelotes exiguus (Miiller

svllus truncatus Paik,
1992 (3-5): 1. left palp, retrolateral view; 2. ditto vel

, ventral view,; 3. left chelicera, inner view; 4. epigynum,
ventral view; 5. internal genitalia, dorsal view.

and Schenkel, 1895) (1-2) and female of Dras.
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Two species of the family Gnaphosidae (Araneae) from Korea 3

Measurements(mm)

Male: Body length 2.29; carapace length
1.04, width 0.76; cephalic width 0.41; sternum
length 0.67, width 0.51; labium length 0.14,
width 0.16; anterior eye row 0.20; posterior
eye row (.23; abdomen length 1.15, width 0.69.

Leg 1 269(0.78, 046, 056, 048, 041), I
2.23(062, 0.39, 043, 041, 038), II 1.96(0.53,
0.29, 0.35, 0.41, 0.38), IV 3.01(0.82, 0.41, 0.62,
0.70, 0.46). Palp 0.91(0.37, 0.15, 0.09, 0.30).

Description

Male: Carapace dark with black radiating
reticulated striae; the index 73. Cephalic width
index 54. Clypeus height 2.5 times of radius
of anterior median eyes. In dorsal view
anterior eye row recurved and posterior eye
row straight. Eye row index 87. Eye area
black, elevated; the index 56. Eye ratio,
anterior lateral eye = posterior median eye >
posterior lateral eye > anterior median eye
(3:2.5:2). Anterior median eyes separated by
25 times of their radius, contiguous from the
laterals. Posterior median eyes separated by
their radius, a third of their diameter from the
laterals. Anterior and posterior lateral eyes
separated by two thirds of diameter of
anterior lateral eyes. Median ocular quadrangle,
height = posterior side > anterior side (8:6.5).

Chelicerae with three promarginal and one
retromarginal tooth. Sternum dark yellow and
labium yellowish brown; the index 76 and 117
respectively. Legs dark yellow except yellowish
tarsi ; ventrodistal parts of metatarsi IIl and
IV with preening combs. Leg formula 4123.
Leg formula index 100:83:73:112. Leg I/c 2.59.

Fem. I/c 0.75. Tib I/c 0.54. Met I/c 0.46. Met.
I/tar. 1 1.17. Met. IV/tar. IV 152, Fem. I I/d
2.79. Tib. I 1/d 3.29. Pat. I+tib. I/c 0.98. Leg
spination pattern: femora: I dl-1; 0-1; III
dl-1, pl-1, r0-1; IV dl-1; tibiae: I v2-2; II
vl-1; III d0-1-0, pl-1, r1-2-2, vO-1-1; IV
d0-2-0, pl-1, rl-1, v2-2-2; metatarsi: I v2-2;
II v1-2; I d0-2-2, p0-1-1, r0~-1-1, vO-pc; IV
d2-2-2, p0-1-1, r0-1-1, v2-1-pc.

Abdomen dark, chitinized anteriorly; the
index 60. Palp with triangular terminal
apophysis, long slender embolus ,and big and
strong tibial apophysis (Figs. 1-2).

Specimens examined: 23, Mt Naejang
(Jeonlabuk-do), 5 May 2006 (S. W. Paik).

Distribution: Palearctic region.

Genus Drassyllus Chamberlin, 1922

Drassyllus truncatus Paik, 1992 (Figs. 3-5)

Drassyllus truncatus Paik, 1992a, p. 69, figs.
7-14; Namkung, 2003,p. 471, figs. 37.9a-b.

Measurements(mm)

Female: Body length 5.72; carapace length
266, width 2.14; cephalic width 1.19; sternum
length 154, width 1.26; labium length 0.42,
width 0.35; anterior eye row 0.48; posterior
eye row 0.55; abdomen length 3.47, width 2.24.

Leg I 7.96(2.17, 1.30, 1.72, 151, 1.26), I
6.80(1.89, 1.12, 1.37, 1.33, 1.09), I 5.92(1.68,
091, 1.09, 1.33, 091), IV 9.04(2.31, 1.30, 1.86,
2.31, 1.26). Palp 2.87(0.98, 0.49, 0.49, 0.91).

Description

Female: Carapace dark brown, with black
striae radiating from a short line-shaped
median furrow; the index 80. Cephalic width
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index 56. Clypeus height 0.9 times of diameter
of anterior median eyes. In dorsal view
anterior eye row recurved slightly and
posterior eye row straight. Eye row index 87.
Eye area slightly elevated, the index 46. Eye
ratio, anterior lateral eye > posterior lateral
eye = posterior median eye > anterior median
eye (6.5:55:5). Anterior median eyes separated
by 04 times of their diameter, nearly
contiguous from the laterals. Posterior median
eyes contiguous each other and separated by
about 0.3 times of their diameter from the
laterals. Anterior and posterior lateral eyes
separated by about 0.4 times of diameter of
anterior lateral eyes. Median ocular quadrangle,
height > posterior side > anterior side
(14.5:12.5:10).

Chelicerae with five promarginal and four
retromarginal teeth (Fig. 3). Sternum and
labium dark brown; the index 82 and 83
respectively. Femora, patella, and tibiae dark
brown, metatarsi and tarsi reddish brown. Leg
formula 4123. Leg formula index 100:85:74:114.
Leg I/c 2.99. Fem. I/c 0.82. Tib I/c 0.65. Met
I/c 057. Met. Iftar. I 1.20. Met. IV/tar. IV
1.83. Fem. I I/d 324. Tib. I I/d 4.4l1. Pat
I+tib. I/c 1.14. Leg spination pattern: femora: I
and II d1-1, p0-0-1; IO di-1, pO-1-1, rO-1-1;
IV d1-1, p0-0-1, r0-0-1; tibiae: I v1-1-1-0; II
v1-2-0; II d0-2-0, p0-0-1, rl-1, v0-1-2; IV
d0-2-0, pl-0-1, r1-0-1, v2-2-2; metatarsi: I
v2-2(1); II v2-2; I d0-2-2, pl-1-1, rl-1-],
v2-0-0; IV d0-2-2, p1-1-1, r1-1-0, v2-2-0.

Abdomen black; dorsum with two pairs of

sigilla anteriorly; the index 65. Epigynum

with long anterior epigynal margin and a pair

of round spermatheca (Figs. 4-5).
Specimens examined: 1%, Mt

(Jeonlabuk-do), 17 Aug. 2005 (S. Y. Kim).
Remarks: Male palp of D. truncatus is very

Naejang

similar to that of D. sanmenensis, but female

of D. truncatus is easily distinguished from D.

sanmenensis by long anterior epigynal margin.
Distribution: Korea.
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Abstract. In this study, plastid inclusion bodies of Sedum rotundifolium examined by
transmission electron microscopy (TEM) and high voltage electron microscopy (HVEM) were
compared. The plastid inclusion bodies, which are non membrane bounded, can grow up to
several microns in size within the stroma during early development. They consist numerous
tubular elements < 20 nm in diameter. When thin sections of 60-90 nm thickness were examined
by TEM, they exhibited either a crystalline or paralleled pattern depending on the sectioning
angle. However, when thick sections up to 1.0 gm in thickness were viewed and tilted with
HVEM, both crystalline and paralleled patterns were found to be well demonstrated within the
same plane. Unlike with the 2-D TEM images, it was possible to obtain tilted data and image
processing by tomography, and 3-D reconstruction of the plastid inclusion bodies with the use of
HVEM.

Key words: High voltage electron microscopy, Image data comparison, Plastid inclusions,
Sedum rotundifolium, Transmission electron microscopy
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AA# ) ZA(Transmission  Electron  Microscopy, A7) i8] A EFH{E Alito] AE HH
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53171 flsled  agbAAt@ v A (High  Voltage
Electron Microscopy, HVEM)S& o] &% 319
TZAT Wgto] o] Wow walso] gtc)
#Z HVEME ol &% AxXe 3393 3tz
T HAZQA Bdg o]F 1 Qlth. HVEME
o] &% AMEU A7|TEe] o FRAT A
o] 3x9 YAF+=9 F&(3-D reconstruction)
< 53], MESFENAMY AAANE Aol Qo]
g Fo AXE A 1M ol g S
g ol 83l = nlo]ae o2 AT}
Ak #F bed nsHAAA0 ZFHVEM)S Al
EYET HobollAMe o] &2 M Xo] dig HE
GSANE o83 AM¥e x93 FRARE
7bedtAl 3t 213 FtRENoRRE 7|
e dH ol RAYLY An sy EAE
o= HAx FEEA s Ut) ol F WAL
Zagel (13 MV) Yol o Fxpag W H
T Fdd Zidst=d, olE F& FAE AAA
el B4, WsE AX, A7, uolga i
AE W AR Zololl N Auial o BAFo
7HesliRTh, 3). eln ol AAE A
¥ 4 9+ IMOD, SEMPER %2 T2 1950
MEP 2N, 5, 6) AEFZo] i Ao A
HAAR HHE olF 4 AA HAUATH
MEAE S JEHolols Rddtn B

waste] 543 AAgALY g e o
Feiz A7, 8). B4 48249 9
e dAAAZEE gdsb=d, ANLME o)
3d 22 AZ Jeld FAEHE QA AT
Al (precursor)2t & 4 glch AMAaAe) Aud
Al(prolamellar body)&= W& oW & ¢ &4
2 Agso] Wukgo] dojih= d"elamo =g}
Zevke] B Utz gddic, Jutes
A A U A FEHLe ARA
DNA, 28|84 %W 2% a7l LEEo o,
B33 Abg AN I ok FAYE
°o|thg, 9). 3 CAM uAlE F8stes 9% &
AAE  AZEAd ==y dF714(diumal
fluctuation) YA MAiH 7| Hel| AAAe]
F2AE YAk olFel diF dite &A
3] o} ol A ¢a k. e} FxHew W
8t CAM 532 Ul M4A 7184 44

2

TxA 9] WHo|d4e HWIEE n¥L Akd
v} Qch(10, 11, 12, 13).

ol AA FZA= v AyEIZ @ ¢
Z2AM 4R Fo] AE A HEdod CAM
dALE A o] Uad 4 HYgstd 3
FE Boetn 252 drklo, 11). o9 oS
A4 CAM A B9 d48z2 Midd oz &
ArzAE] B ol AATH12, 13), o] 5 o
g T2 EA5 7%l dislds ol3zx] 24
3] AF+Ee] QA Yl °VE S rotundifolium A
AAW A= I section angleol a2}
A8 A5l crystaline lattice £+ paralleled
arrangement & UEM O] o] Fel g 3-D YAA
AL AR 323 54 AFtel A5 &
ofo|t}, & AFo M= Sedum rotundifolium ¥4
A W AFF2E TEM ¥ HVEMo2 43¢ 3
& v aEAstgc

I. M2 ¥ U4y

Sedum rotundifolium®l 1@ ©@A(ca. 10~15
m) THSEA QG oM 4w o &
Z2AE& ANFso WA 2~3% glutaraldehydeol
ofg AolMel 3A7+ AR (prefixation)
4T M9 2% osmium tetroxideol] 23+ 2~6A]
2 F31 A (postfixation) A3t} 2t nAGA
Folli= 0.1 M phosphate buffer &2 33] A
kAol Mg Alse A2 30~100%9]
olHlE ©3H(dehydration) & Axx, AzH
low-viscosity resin mixture® | £ (substitution)
Y Fol(resin mixture embedding) o] 60T
Azx7] WelA 72417+ F$H7 sH(polymerization)
HAck ol wAE X wEolA  resin
block% 2 Reichert Ultracut S ultramicrotome
2°lA diamond knife® o]&3te] ztz} TEM
A8 ZuAHG0-90 mm) o A ZE ALt o
& A#MLE 100-mesh grid ¢1o &e# uranyl
acetate(4-&, 30 min)®} lead citrate(2, 30
min)& olF JAEADL 7|2 YdA T W
TAE AA) Hitachi H-7000 TEMS.2 |35
k. TEM photomicroscopy+ 75 kVellA A A|
SR, ©o]F  Artix Scan 4500t Microtek,
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Mitsubishi C
A 5 Q)

HVEM 945 9] 8]
0.25-1.0 me] =
formvar in chloroform) 3] v

CPI9500DW digital printer ‘o5 7] %

Ad=x o 2y
‘il HH-E formvar coating(0.5%
4%l F carbon
coating¥ single-slot 12]= 9o S]] )z}

carbon coating A= Act eo]g}  jle] 23]

carbon coating 3ol HVEM €15 A] 1 MV 9]
el Zngt AFRIE o= 9 AHo] 43
2 4 AL dAT T FAE 249 Bl

g BS FurdE Cnnlra%tﬂ' okat Al vElY
2z HES TEM Ax 949 %
FAHQA AR e FEY ALSZ uranyl
acetate(6%, 1~2 hr) @M% F- lead citrate(2 2,
60 min)Z olF A=At mstHAEAn P&
A 97y YA st A4 Ul National
Institute of Physiological Sciences (NIPS) 47
H-1250 M HVEME Al&3igich d5# oz
section % $uHH H(serial section)el] ¢]g 2-D
images} 3l AHoRHE 2° T 5° HHo
2 -60°~+60° tilting image A3 RS
v Estg imageel 3z 44 ASH(3-D
reconstruction)el] 2l IMOD ER 195
AHgsto] AAkA O AFFERAE YAHR

chehu gl
m. Zat ¢ 3

CAM tAlE 83k Sedum
rotundifolium 334 F5F4 Mo A%
A EE AT ddor 7Hd AR

o] F2A7E A1), o5 HAAF=E

th5 2 A

Fig. 1. Peculiar shaped plastid with paralleled inclusion body (C). Fig. 2

S, starch grain. TEM. Bar = 1.0 gm.

T Z2vAl9Es TEM % HVEMS o] 839

,‘-_'I_.
dve AgA P24 HAe B v, 4
A

aA 71"l ¥ehaio] el 1t P EH =

it

s o)A %= At

ARAEE oyl vhom g
R T I e e

TEMSo.Z A7 2udd 4 HVEMez 47
B 9% Fbdde AA4A el < 20 mm A

AAE R 4 J#l W uAAvd 8B #
i 3 -}‘.*3 I{a yl Al &2 lEMf—g o] &
g AL FRAGAAE olEY X W O9A
T i}‘-‘*]é} s QlL]'(]‘tg. 1), _'LLILI' TEl\'IE’l il
- O A E(Fig, 2) ol AAHA S Hat
‘}.l.h A A ) ofE] WA 9 71E S3e
7FA A Kl (spational relation)el] o}l A= 23]
OPE 7 gl Agolth. CAM diAtE 3
= Sedum &A= dHEHo] W oz}
‘3—-1*] GAlel A M 7| He] Holg e
ARl FxaAlE WA ZIT10, 11). o]El
e FRAe diffractogramS 3] A3}
hexagonal arrangementi: o] 53t 9l5& W3l
“]‘ 2lat(11), 2F 05 - 1.0 ym 771 & thick section

# NaA o AAEE] HVEMSZ XA}
A tilting % angle©ll “}4 2ol % imageE 2 4
E}l ol Figs. 3-5). 9144 #(serial section)ell <]
3k 2-D images} #Homiy A ZHe (£ 2°
=+ 5% -60°~+60°%] o] 2= tilting image
A2 A F, vAYsg image® 3A44]
image A& 7IWME S&ete] MAA o 2A
FzA% dA4ew e 4 lchFig 6).
g ol5S dAF AER tiltingste] A
Aatzzel] 1 wbAdAl @ 71E Hike &
BEvhe] kA A3kl (spatial relation) &

R

H

m?,o

. Closeup uf th pare t]lolcd inclusion body
(C) in Fig. 1. TEM. Bar = 05 m
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S Wl & A Hck(Fig. 7). M add T
%ﬂ&%ﬂ ] 8 e AQ ARG A 6719
A 5h9] 9t (substructure) 7F - 58 Al (hexagonal
])dt[l.m).' o= AW i YKz &
b B B e o IR o B ) o I s |
Holl A AtelA AE B#EE A o Hen By
5ol lrh(12). AHME Azale] wdshes 2
A g A Eo] gsi= A Fadd ot
2t7] & F4842 A= Sedums A
o o] AAAAYE £ dFv|Hdor & @
gt S48 1S ¢ + Uk

/1“ E: 9] T3 ] 7] -0 ni ;51 AY vl Q] A} O

- [S=) o

[ BN -1

0

It
=
-

B ¥ N of

a
shiz dol @ AR Awe) J4e A
#9 TEM @el 2o H¥e olgslof

th. o)sh e WYor AL AME Y MEY

Fig. 3. Part of a [JLMI(I inclusion \h()\\ll]}, a
crystalline pattern. 0.25 ym thick section.
HVEM. Bar = 0.3 pm.

Fig. 5. Plastid inclusion body (C) exhibiting both

crystalline and paralleled elements. 1.0 gm
thick section. HVEM. Bar = 0.15 ym.

- 58

o] gk 22} A rxEE AAFRES A
ez 7N & + UE ““‘1 9] s o
2 o & A Z(serial section)® v AHHAL o] &
” ta& otk AW ol EHAE
7P A7) el Ay ojwd YU dEA=
o =" 7bed Solvta AM Al glel
EaE PR AR Az 23y on 7
o] wh, weld Fxes dFe 3z
A= stereo o] o]s] wWale ) ME
Z2E d8ke A d40 FAZTE ¥oA

o Jl-)- S X

B olAlA R wou Adel FAYAW 4

b I R ) S I z} a Gtz B atetA g
T AL EAEY. e Fxe B3 A
feol wreh A e %ﬂﬁ ded dazt Adn
ZHeg s FRAME HA9HoR dY3te

Fig. 4. Plastid inclusion body (C). 0.5 m thick
section. HVEM. Bar = 0.2 pm.

Fig. 6. 3D reconstruction of a plastid inclusion
body (C),
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Wjol AldEl 4 A1), 7 b deE ol &5 o), MAEFRe P A
M AA )} o] o g el do me 3-D Mol WA 229 TEM <742 e,
iy datalanzl @ v tomograms o] &&= v e AzoerA Al 329 images o
Aol 7Fs3lth & tomogramel A WA ARzl ol o). Stereo viewE B¢ 3A49%e] AtEAS
Al 27 traces] o] thgol 2% Abzlel] FFHy e +2 dHT 5 }—-—°ll"1 of + 5°) 7|
ol olu) o]l HHARTF TAwE gAY o}z HVEM 94& 353} 52§ HVEMO. =
A Rk olzlE A% AAFe] uhe} wHAE= SE doj d4HE OCJ*F_Q.;A"LF.{ Fo S
dwiel Arbb AE AL §Y rEREE vkE A FEavlel 3a AT modeling @b ol @
gl 22 Fdow A4 3-D 944 image g WHE =9 HAsv] A
FE sk W e 2 A= computerized cl\ldl “SPIDER and WEB"°o]t} “IMOD” &9 Zz71

W2]+ TEM tomography

tomography(CAT) %=

W olgatelo} B, 5, 6).

Fig. 7.

Tited images of the plastid inclusion body (C) at 10%intervals.
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1.0 /m thick section. HVENM. Bar

1.2 pm.
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9524 CAM 8 Sedum £9 g8&x%d
A Yelve dAFEA7E CAM UALE 38
T HAAHAA oEA WA, £ AL
9 ’.‘i%*‘i{l-?-l-" AR ThEX AHESY ZuA
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AR TxE YA ol AAFERAEL
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T3l g TEMol 9@ #Hu3xy HFuos
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ZxloM &2l8t Leuconostoc TF2| & YUEEMo| st AF

A4
Agoietm A zeto)et o 48t

A Study on Carbohydrate Fermentation Characteristics of the
Leuconostoc Strains Isolated from Kimchi

Oh-Sik Kwon
Department of Microbiology, Keimyung University, Daegu 704-701, Korea

2 o TS §A ZAE B89 o8 A HAA @ #ES Ml MR a2 UyE F
ANLH °lE F JA2-3& 2%, 4%°] NaCle]l H7td wixol A wj¥H& W= pH7l 4158 © & &
Eoll w3 Fg WAL E BAFUct 583 ol§ YL AHRW JB1-29 JB2-3& FANEF
Leuconostoc mesenteroides subsp. mesenteroides KCTC 37229} & #®lo] §AIg Aoz g
Hud. £ 2TFF JC2-3& Alfstne xyloseE & o] L3t} Eo|Hog RYFFTTFY 663
g #HEL FATFF Leuconostoc mesenteroides subsp. mesenteroides KCTC 37229 Fd &
A + AU H2EL 849 TF(FATEF EIHEL maltose, meilibiose, sucrose, trehalose
59 olFHE B olgda AUt o] HYPANME JBI-2= FATFY RE UA deo] L ¢
4 A3 (cellbiose #|9)). EAH o7 JB2-39to] sucrosed I WE3T AATHHF pH 467). 49
ol ool doiM, BE TFE melezitoseE HFH o &3 R Aoz wYEHUZ, W
raffinose= & FFEo] & Hi3Yct 53] JB1-29 raffinose?) ol & Y& FATFF 233
T ZthpH 481). o449 3PuE HAYx EdG LiA Ay e 2P @F
Leuconostocd el &3l 574 Y& &Q¥ 5 AULn o] 5 F LA HAYo] FAFF< 7%
AL JB1-2& ALE3 2571A 9 3 FolM 232 58HE Q] xylosest E§H3<l amygdalinell A gt }o}
& HAF.

Abstract. Four groups of Leuconostoc sp. was determined in various kimchi by a growth
Kinetics study and a salt tolerance test. Among isolated strains, only the JA2-3 from cabbage
kimchi showed strong acid resistance(pH 4.15) in media of 4% ~6% NaCl added. For a test
using pentoses as fermentable carbohydrates, the JB1-2 and JB2-3 showed similar fermentable
characteristics with Leuconostoc mesenteroides subsp. mesenteroides KCTC 3722. Only the
JC2-3 could not ferment xylose among tested strains. The pattern of hexoses fermentation was
very identical to the Leuconostoc mesenteroides subsp. mesenteroides KCTC 3722(type strain).
All the 8 strains could ferment very well disaccharides such as maltose, meilibiose, sucrose and
trehalose. Especially the JB1-2 showed exactly same pattern of fermentation with the type
strain in disaccharide fermentation except cellobiose. However the JB2-3 fermented sucrose
very well. In the tests of trisaccharides fermentation, all tested strains could not utilize
meleitose but fermented raffinose very well. The JB1-2 showed same raffinose fermentation
characteristics like type strain(pH 4.81). From the above results, we could identify 5 species in
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the isolated Leuconostoc from various kimchi. It was also noticed that fermentable ability of the
JB1-2 was very closely related with the type strain, Leuconostoc mesenteroides subsp.

mesenteroides KCTC 3722.

I.M B

FaAdold T AEE A ouyxder 3
F(carbohydrates)& AHg-sle] f7]4kl Aiboly
248 gFeoz il 17 ¥4 el
(1,2). AAA At TS 1 F/H7)F i ¢
ogstn QAelA ol FEF ERZulo]ogF
(probiotics; 6,7)22 53 % - 4E9 EUIME
4A FAEATH23,10) FF FFUE NEEHA)
A7l 4R ¥em ol dF AAHA EHIL
oYt st o] FEL thYF A4 utFo]
U SRS Foz2 ojfoAx ded olE9 Y
H R 7%y Aoz s 2A 6719 aFoR
EFEH45).  olEL  Leuconostock  ©]9)
Lactobacillus%:, Bifidobacteriums;, Streptococcus
%, Pediococcus®; 2 Sporolactobacillus?; 2.2
2 FYE olFx gtk 53] o] FEL A FA
£3] A= E£F o]&Ha ed 2 ofE
o] & &l wie AF BEA YA, Fv|
o % FA 9 A% 2RUHE A% oz ¥
Ak AS7RA F dEd dEHA FakEe]
F&4667D B Falde 94 A4 2 P
2, ¥F Fe2EHE 44 Vs, 99 34 2,
FLEEH HA FA, A8 A 2SS, 9 Fg
S A] g, 9§ ug 59 §F BUF 4%
A4 5 AN AZHY olF UHH Utk

A e FATHRAEL o859 FEAHE
A A o] &317] fsted M2E B FAEE
< B3 A3 ok oo el dIAAE
oAA o}F M43 AFo|n AFHA VA AF
oz Agd A WEAXYg 4 2719 F)el
Wol ¥ n(89) otz Fu|g AAsE FaF
FrAEe 4FQA Leuconostoct& 237 918t
o WjFR], EHX ¢ FLHA FoAN 7 &2
& A=sch =% 22d 79 F 43¢ 9d
o F ZAd dRFo2 AMESE Leuconostoc
mesenteroides subsp. mesenteroides KCTC 3722

@3 3 ¢REH vE 2AEY
I. M2 ¥ 2y

FA FF. B AN ALY FAEFFE
Leuconostoc mesenteroides subsp. mesenteroides
KCTC 3722 A3 4 F 394 7Y (Korean
Collection for Type Cultures, KCTC, tf =)ol A
2ottt #F+ MRS(Difco) Hix]eof) AHc)uj
% ¥ glycerolo] 20% EFE AFge] o
-80TC FAL WFI(deep freezer)ol RT3l
A}-&-8F o},

e @F. B 49L& w54 AJA), 95 &
AA(B), 2LZAAJC)E BF FFHTE ol &3}
o A F o] 4g 10mt & 6% NaClg
4 10mE 4o 3% NaCl 4oz s
agln 10°22 sNsld 2% Agart H7HE
MRS H@ulzo] vjgsiqen, 4% 59 2
ZYzt gA59A Aduid ¥ Z #FEE 4T
Wgae BasArt. o] ER2UE o] §3td A
2% MRS agar A9 ujAo] =Hslgeon,
X 224YE oA MRS Brothg o]&3o 3
0C wWg71e)A 393t Leuconostocd S e
g T 3 989 & A% S4ZAS W
g4 H2E 7 2H& A¥E 3o o #
£ 2EAE 20% AP LYol e A
HAAE ol§3d F& FAAY F -70T deep
freezeroll B@ste] AL&3ldch.

A% 54 =A INEH B FHEe

- A3 o2 MRS #A(Difco)& ol &3t uiFst

th olE9 HKEANE AAQE] o T A
AELE18CT)Z =AE wY7|(Sanyo MIR-
153)el 4] 12 hr, 24 hr, 36 hr, 48 hr ¥ 72 hr H)
% F, 479 wldde 2080 4TAA ¥F 2
A#271(Union Model 55R)2 Y4l &8) s}
dolzl FAFL  spectrophotometer(Pharmacia
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Axlol A #2]§ Leuconostoc 59 B WAEEAo g A 3

Biochrome 4060)& ©]§%<% 650 nmelA &3
EE 2439 0. D.& dAsge, iy F
AP e F40)2 FEE pH meter(Mettler,
Model 225)2 F A8t & K9 AEZ o] &
shgict.

WaAH HZE, A FATEY UiAE =
Abal7] #18le) MRS broth(Difco)ol NaCl& 3
7bsld HFE 1%, 2%, 4%, 6% 2 8% w2
Az F WA 10 mF FAEF 20 uE HFE
stk AR WY LxolA 393 wWId F
4TAA 1583 f4823000 rpm)ste pH
meter& AH83to] AP He] pHE FA Yt

3 UE HZE FAZEY B 2E 54
ZAF3E7] 189 glucoseZt H7HE A & MRS
) (Table 1)& 5W3] Az AL
Glucose7t 75l A] %+ MRS brothel] 10% 9
stock solution€ H7}st autoclavedts] HEF
& zAMelA Y. Z2he) 10% 2 stock solution®]
A7tE WA 5 mle] FAEF 20 ulE HIFE
F 3943 H}A wY 2xoAN wgsAT. ol &
4TCA 1583 3000 mmez dAEe® F
pH meter& Al&3td FH e pHE A3
th. o] 49 A88 39 FHE EF BF
(Sigmarl AEF)e.z o}g&3 ok amygdalin
(Amy), D-arabinose(AraD), L-arabinose(Aral),
cellobiose(Cel), esculin (Esc), fructose(Fru),
galactose(Gal), gluconic acid(Glc), glucose(Glu),

mannose(Mann), melezitose(Mele), melibiose
(Meli), raffinose(Raf), rhamnose(Rha), ribose
(Rib), saccharin(Sac), salicin(Sal), sorbitol
(Sorb), sucrose(Suc), trehalose(Tre), xylitol
(Xylt), xylose(Xyb.

m. #z % o

A& 54 AL AX FAEFA Leuconostoc
mesenteroides subsp. mesenteroides KCTC
37228 Ae¥ Ry nE FELS WG AR
F 12X AR = g3 S1X gt WG ¥
12412kl A 36A12F Alolol]l FH3] F48te H
<3 43& BoF 1 Aok (Fig. 1A & Fig. 1B).
Z FANTF9 Leuconostoc mesenteroides subsp.
mesenteroides KCTC 37228} vl =3 91+ Fig.
1AE 29 Beldgol d¥AHQA Leuconostocs]
s F3E B Fn UdE5E ¢ ¢ A} A
72 Nt F RAEFES HF g pHL 45
Axgon olE Leuconostoc mesenteroides
subsp. mesenteroides KCTC 3722(H)st st
ot g & YSEA ZAE E39(Fig. 1A)
o] 2719 F(JA2-3, JA2-4)o] & Tl 4
o) 1 9o v FAE Helxn U+ 579
e HxeE® FA ZFFe vz o
Leuconostoc carnosum KCTC 3525,
Leuconostoc lactis KCTC 3528, Leuconostoc
mesenteroides subsp. dextranicum KCTC 3530

of &tz AU ARHer fYE B

lactose(Lac), maltose(Mal), mannitol(Mant), A% #5& @JAl-1 @JAZ-3, JA2-4 ®JB2-3,
Table 1. Composition of MRS broth without any carbohydrates (per 1 L)

Ingredients Weight
Polypeptone 10g
Beef extract 10g
Yeast extract 5g
Ammonium citrate 2g
Sodium acetate 5g
Magnesium sulfate 0lg
Manganese sulfate 005 g
Dipotassium phosphate 2g
Tween 80 (Polysorbate 80) 1 me/ ¢
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JC1-1 @JB1-2, JC2-3 °l¥A 4 2§ez 4
E & AR 5AHoz JA2-3S wWY F 48
A3t 72Xkl pH7F 45 Reoz ez
(Fig. 1A, W) &l & FolA Aol 713
E%(H 43¢ € & A}

WEA BH2E, FATFELS gl HaF
e Aegez gelA d7] fEe 2 dYelA
H2ESE 7%9 X #8 Leuconostoc sp. T
9 E & E4& 2ASH] st HA) g
ujAle] NaCl& 1%~8%9 H:=Z A7t o]
E9 JgAde vimsy ngich Eed 79
LeuconostocZEs 257t 2%76%2] NaCle] A7}
g WA wjgste B T 4K FHE A
H& BoFa 9chFig. 2A & Fig. 2B). kA%
8%9] NaClo] H7tg wixoA wigsts F5
pH 55& 7|&22 § 2§22 ' & A,
JB2-3(M)3} JC1-1(W)9) 7S pH’F 558 A%
o] 7}5&At 1 &) #F& pHIF 55 ¢4
A &o) 71539 tHFig. 2B). =& Fig. 2A9A
ASRE JA2-3(W)E 2%, 4%2 NaCle] ¥7i=
Aol A wigE o pH7l 4152 T & FE
] 2 AKstd 24 WP & RAFAY. 2
2302 UgA dzE E3o BE B FF
Eol 6%9 NaCle]l #7Fg wjRolN = ujFo|

70p

1] 12 24 36 48 60 72
Time after inoculation(hours)

Figure 1A

—-—- L subsp. KCTC

Z =7 Wi FF dE 548 w43
2 #agct. 28y JA2-33 JA2-4(Fig. 2A)E
28 EA0IFAA)L 23 & dFERg o
@ pHAME A{3le Aoz Hol § &9
AL @FY Aolg AR EHUT

5ebd L i F. olE #FI 5@ HRIE
AEE golrr] ¢33l D-arabinose, L-arabinose,
ribose ¥ xylose 5& WA ZAd A &
¢ Wgsidd. o Ad INEFE 2EE o
8 ¥F E% D-form9 arabinose(AraD)& HF
AE7t 55 oo o] &3A R3Ach(Fig. 3A
& Fig. 3B). 3 A3t L-form9 arabinose(Aral)
= uay F o4 oy AL FA
7B 2ok &8 ASEA A R
g2 pHE RAFE EYTF JA2-3(WT fd
3] ribose® #F o] &% Aoz Yelytt FAE
F71 & olgde ROE YEld xylose(Fig.
3A)8 53 ¥ #FE0FRAA £F)L o
£352 E3ctn FIEAG(JC2-3). HHFH L
2 Fig. 3BolA HE AAH, JBl-2(l)< JB2-
3(A)2 Fig. 3A° e FATF Leuconostoc
mesenteroides subsp. mesenteroides KCTC
3722(M)st 2E sige] wi- {FAG FFE B
o FA k.

-8~ JB1-2
—a— JB2-3

0 12 24 38 48 60 72

Time after inoculation{hours)
Figure 1B

Fig. 1. Growth characteristics among facultative heterofermentative Leuconostoc stains from various kimchi
products determined by pH. A: Leuconostoc mesenteroides subsp. mesenteroides KCTC 3722(H) and
JAL-1(A), JA2-3(V), JA2-4(@) isolated from cabbage kimchi. B: JB1-2(l), JB2-3(A) isolated from
Mul-kimchi and JC1-1(W), JC2-3(@) isolated from Chonggak-kimchi.
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Aol A #2)§ Leuconostoc TF9 B WAEA i AF 5

683 LS. 6€FS dFEe FaTo] 3o mokth 2 A3} Fig. 4A% Fig. 4BolA B
o] -3t glucose(£E%, Glu)& X#stxn 9oy E ANY Be$ RE FF 63 LaAHH
2 A¥oMe E2F o9 fructose(#F, Fru), & FANFFY  Leuconostoc mesenteroides
galactose(Gal), mannose(Mann) ¥ rhamnose(Rha) subsp. mesenteroides KCTC 3722(H)$} #+AHs
& ol &3 FFUY F LRF Aojg HE AR g BAFU FAEFE X8 79 7

70

- L subsp. KCYC 3722 101
—— JAY - JB1-2
ssf o —— jgﬁ
e i —— JC23
60}
60|
L ss5}
G L sst
so}
5o}
asr 45
A B
40 . s . ,
% % % 8% 40 2% "% “ “
of NaCl (%) Concentration of NaCl (%)
Figure 2A Figure 2B

Fig. 2. Comparison of the of the tested Leuconostoc strains growing at different NaCl concentrations (2%, 4%,
6%, and 82%). In this case, the increasing pH values indicate growth inhibition occurred by added NaCl
A: Leuconostoc mesenteroides subsp. mesenteroides KCTC 3722(l) and JAl-1(A), JA2-3(V¥), JA2-4
(@) isolated from cabbage kimchi. B: JB1-2(l), JB2-3(A) isolated from Mul-kimchi and JC1-1(W),
JC2-3(@®) isolated from Chonggak-kimchi.

70 70 —-— JB1-2
- ides subsp. KCTC 3712 ol jgﬁ
—a— JAY- —— JC2:3
eS| ~9— JA2:3 es}
—— JA24
(113 6o}
X5 ssf E ss|
50 50
4S5t 4S5
40 R R . , 40 R A , ,
Ar2D AraL Rib Xy AraD AL Rib Xyl
Carbohydrates Carbohydrates
Figure 3A Figure 3B

Fig. 3. Pentose fermentation characteristics of the tested Leuconostoc strains. Abbreviations of the carbohydrates:
AraD as (D)-arabinose, Aral. as (L)-arabinose, Rib as ribose and Xyl as xylose. A: Leuconostoc
mesenteroides subsp. mesenteroides KCTC 3722(H) and JAl-1(A), JA2-3(W), JA2-4(@) isolated from
cabbage kimchi. B: JB1-2(H), JB2-3(A) isolated from Mul-kimchi and JC1-1(W¥), JC2-3(@) isolated
from Chonggak-kimchi.
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FEL fructose, glucose, mannose:= & o]&3}
Hov(pH7t 50 o), =3I} olF TFFEL
rhamnose®& A3 o]§3tx K3 AANAF
pH 6.0 o). ole1d 663 & Hede FAT
F Leuconostoc ~ mesenteroides subsp.
mesenteroides KCTC 37229 $4%#& &9
4 At Fig. 4BollAq BE AAY 693 ¢&E
of glojA  JB1-2(lDst JB2-3(A)2 Al
Leuconostoc mesenteroides subsp. mesenteroides
KCTC 3722(Fig. 4A)¢} 7H8 23 % d3 & B
o F A}, AT galactosed] WAL JA2-3%
JA2-4, JB1-2& 532y 2 9 #F& ]
34 RaA weEkM 6vd HE ARE R
A JBl1-2& W& 279 Leuconostoc FO2
Boln, JA2-37} JA2-4% © & FFYL & F
A AT}

o)g 7o WE. o|FF(disaccharides)d} %2
93HG6Ed & 6€d) 277t O-glycoside
bond2 AFE H2Z o9 ZH{e] =W
oFFHE TSI MUY VIFHF F A7 44
. o|3F 2& ¥ (Fig. 5A & Fig. 5B)9A
B2E &Y AWFH o|FH{ HE HEL 94
Leuconostoc mesenteroides subsp. mesenteroides

70

-t subsp. KCTC 3722
—a— JA11
e5f —v— 23
—— 224
60
5 sst
sot
ast
40 . . . s
Fru Gal Glu Mann Rha
Carbohydrates
Figure 4A

pH

KCTC 3722()¢F 2tk 3tA] gt cellobiose(Cel)
o] Lo oM FEF FFEL dFE 2
HERoY 23 FATFUO) cellbiosed B
#3A) R Aol A Ho|t £ lactose
o A% dH2eEd IAEFFS wHTF T
EF o & o]f3A Ryt ¥W HIEH
T+ 52 maltose, meilibiose, sucrose, trehalose
59 ol RE Z o g UAJT viAYoz
2 ¥F< )JB1-2(Fig. 5B, e FA #F
Leuconostoc mesenteroides subsp. mesenteroides
KCTC 37228} w37l 2 cellbiose R EE A2
F EE 2R sjdo] &g ¥ F ANk A
QA &2 dF< JB2-3(Fig. 5B, A)¥o] @&
F uigde HF pHIl 4672 sucrose(Suc)E
Z 2Esty ggol FEHAC

AEae Ha. 39 @R A¥E A4S
9 7$-& H49(Fig. 6A & Fig. 6B), R& #
= melezitose(Mele)& A3 o]&3stA] R
Aoz A= YR, ¥ raffinose(Raf)e= BE
TFE°| o &3, 4ZH LTHo A £
gl&F % JB1-2(Fig. 6B)7} 713 48 A3 F
2E FH(EH 481 BAFQEH o FA=
Fig. 6A2] FA1&#F9 Leuconostoc mesenteroides

70

—a— JB1-2
—a— 823
65k  —¥— 41
’ —— JC2:3
60
ss|
S0l
as|
40 . . " N s
Fry Gal Glu Mann Rha
Carbohydrates
Figure 4B

Fig. 4. Hexose fermentation charucteristics of the tested Leuconostoc strains. Abbreviations of the carbohydrates:
Fru (fructose), Gal (galactose), Glu (glucose), Mann (mannose) and Rha (rhamnose). A: Leuconostoc
mesenteroides subsp. mesenteroides KCTC 3722(H) and JAl-1(A), JA2-3(W¥), JA2-4(@) isolated from
cabbage kimchi. B: JB1-2(H), JB2-3(A) isolated from Mul-kimchi and JC1-1(W¥), JC2-3(@) isolated

from Chonggak-kimchi.
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P Aol A 2] & Leuconostoc 72 B WES A F A 7

subsp. mesenteroides KCTC 37229] raffinose (Sac), salicin(Sal), 253 2~9 6 w7}
o] wg H#ET o) 7h254712 W3 " gluconic acid(Gle), L8] i

g & iy | I manmtol(Mant), sorbitol(Sorb),
=UT X NP WE olE EF B gyl Som RREd. Z3s Avud

T 2 gl ‘:Hﬂ O]% }}'}5‘)‘3'&‘ H] a3} 7] (Flg 7A & Fig. 7B) ‘l. oa _r_a] -a— Lo
E23gql amygda]in(Amy), esctﬂin(Esc), saccharin

70 701
—8— Leuconosioc mesenleroides subsp. mesenlercides KCTC 3722 0 = JB1-2
—a— JAT-1 :
Y —a— JB2-3
65} 65| —v— JC1-1
Alns —— Jc23
6.0} 60|
L 55+ L sst
50} 50
45+ 45
40 L L L " L ; 4.0 L L s L 2 o
Cel Lac Mal Mail Suc Tre Cel Lac Mal Meli Suc Tre
Carbohydrates Carbohydrates
Figure 5A Figure 5B

Fig 5. Disaccharide fermentation characteristics of the tested Leuconostoc strains. Abbreviations of the carbohvdrates:
Cel (cellobiose), Lac (lactose), Mal (maltose), Meil (melibiose), Suc (sucrose), and Tre (trehalose). A:
Leuconostoc mesenteroides subsp. mesenteroides KCTC 3722(M) and JA1-1(A), JA2-3(W), JA2-4(@)
isolated from cabbage kimchi. B: JB1-2(H), JB2-3(4) isolated from Mul-kimchi and JC1-1(W¥), JC2-3
(@) isolated from Chonggak-kimchi.

Tor I (euconosioc ides subsp. ides KCTC 3722 Tor
BN JAT-1
- JA2-3
651 0 JA24 651
6.0 F 60+
L ss5f I ss5t
50+ 501
a5t 45+
4.0 40
Raf
Carbohydrates Carbchydrates
Figure 6A Figure 6B

Fig. 6. Trisaccharide fermentation characteristics of the tested Leuconostoc strains. Abbreviations of the carbohydrates:
Mele (melexitose) and Raf (raffinose). A: Leuconostoc mesenteroides subsp. mesenteroides KCTC
3722(l) and JA1-1(A), JA2-3(V¥), JA2-4(€) isolated from cabbage kimchi. B: JBI-2(H), JB2-3(4A)
isolated from Mul-kimchi and JC1-1(W¥), JC2-3(4) isolated from Chonggak-kimchi.
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8 deH

o] 832 &3l Aoz JYeg=d(Fig. 7A &
Fig. 7B), ol FA&F(Fig. 7A, D% w37}
2 o] At

8 wiF:H XA Eeld JAL-1(Fig. 7A, A),
EQX A &2§ JB1-2(Fig. 7B, ), 43
Aol A ¥@ JC2-3(Fig. 7B, )& E#IQ
amygdaling& o= T o4 3= Rz YE
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= Ay ol g3A Ei= Aoz YelutipH
6.0 °ol4). olel BA L& FAFF Leuconostoc
mesenteroides subsp. mesenteroides KCTC
37227} BAAAM Ee)7 JB1-2¢ AolE Ho
Fe T4 dAfetn Yz A FAF
F Leuconostoc ~ mesentercides  subsp.
mesenteroides KCTC 3722 A14% 28 8¢
3 R uYPG dA UM JB1-29 B§IF
WY JA] =5 gokch @3 1 F JA1-1(Fig.
7A, A)2 #YU8Al esculing ol &3E Aoz
ZAEATHAF pH 522). olRez Ko}
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Fig. 7. Complex carbohydrates fermentation characteristics of the tested Leuconostoc strains. Abbreviations of
the carbohydrates: Amy (amygdalin), Esc (esculin), Glc (gluconic acid), Mant (mannitol), Sac (saccharin),
Sal (salicin), Sorb (sorbitol), and Xylt (xylitol). A: Leuconostoc mesenteroides subsp. mesenteroides
KCTC 3722(l) and JAl-1(A), JA2-3(W), JA2-4(®) isolated from cabbage kimchi. B: JB1-2(W), JB2-3
(M) isolated from Mul-kimchi and JC1-1(W¥), JC2-3(@) isolated from Chonggak-kimchi.
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F MEOIM wUAHEE= Leuconostoc Z29| CHAF EMo| Chst o7

oA - YMx| - BEY
Agosn Adstets o4, AGusn oo Je w4 ABA T4

A Study on Metabolic Characteristics of the Leuconostoc
Species from Human Diet

Oh-Sik Kwon - Sun-Ji Kim + Jun-Yup Jin®
Department of Microbiology, Physiology and Chronic Disease Research Center*
Keimyung University, Daegu 704-701, Korea

2 o, AEFdAM EEsE F4T Leuconostoc 9 Al S48 AL 24§ B4 ZAE B
3t Aol 5% F& Leuc citreum™ Leuc mesenteroides®) 2™ 6% NaCliME A4 7158
Leuc. mesenteroides®e WAAE &93ich. 5883 LAAN Leuc citreum®™ Leuc mesenteroides
subsp. mesenteroides& ©o}Fztell FY¥ FE HEE BAFAD. Leuc lactis KCTC 35287 Leuc
mesenteroides subsp. dextranicum KCTC 35302 A3 5¢@3d-& WE3A L3t 589 L& Ao
29 Leuc mesenteroides subsp. mesenteroides KCTC 3505(pH 4.70)9} Leuc. mesenteroides subsp.
mesenteroides KCTC 3722(pH 54D)& 6¥13 $EA 0372 ZFELAGAMT Ao)g HoFz YAt
olglg A AHEQLAE IPIE ol RQU FEL 29 WFHAME FUSA JeY. AR A
£ BE Leuconostoc FEC] & olgdlE Aoz Urlon ALY RE o|FHE F LEF FL
Leuc. gelidum® Leuc. mesenteroides subsp. mesenteroides KCTC 3505% )1t} nald FRE e
32 amygdalin® Leuc mesenteroides®] °}5& T3l 8% 9Y9e ¢ + ANk Leuconostoc &
FEL ¢#Y 22U mannitol, sorbitol R xylitol F& AF o] &3A] Eayor, $folM E€ Leuc
lactis KCTC 3528« H33 7 ¥ygde He dasx Rsn gl FEHJUY.

Abstract, In this study, metabolic characteristics of the Leuconostoc species from human diet
were determined. Among the tested species, Leuc citreum and Leuc mesenteroides showed
strong acid resistance. The species Leuc. mesenteroides also showed better salt tolerance than
others, which grew in the media contained 6% NaCl. Leuc. citreum and Leuc. mesenteroides
subsp. mesenteroides showed identical fermentable patterns with pentoses between subspecies.
Leuc lactis KCTC 35283} Leuc mesenteroides subsp. dextranicum KCTC 3530 did not ferment
tested pentoses at all. Leuc mesenteroides subsp. mesenteroides KCTC 3505 and Leuc
mesenteroides subsp. mesenteroides KCTC 3722 showed identical patterns of pentoses and
hexoses fermentation but differed only in galactose such as final pH 4.70 and 5.41 respectively.
This tendency repeatedly appeared in fermentation of the disaccharide lactose that was constituted
of galactose and glucose. All the leuconostocs could ferment sucrose, and Leuc. gelidum and Leuc.
mesenteroides subsp. mesenteroides KCTC 3505 were able to utilize all the disaccharides tested.
The heterocyclic sugar amygdalin was the key carbohydrate to determine the nature of tested
subspecies of Leuc. mesenteroides. All the tested leuconostocs could not ferment mannitol, sorbitol

_73_



2 By - PHA - AESA

and xylitol. It was also noticed that Leuc. lactis KCTC 3528 isolated from milk could not ferment
tested complexed sugars and sugar derivertives at all.

I.M B8

frAtd Leuconostoc® & Gram ¥4 714
XFLE AZTRYRH R Lactobacillus® 3}
Pediococcus:8l @& WH™ FAZ Jov
e Haye] T #4 e S4EE ¥
A F/HEHU6). £ Leuconostocd TEL &
AP dL22AE Yoz 37 "io o 71
A8 AE, 9% FAF, n7is U ¥R
4 FoAAM whEcH14). 8 EYU Leuc
mensenteroides subsp. mensenteroides<T
exopolysaccharides& A4rd=d ol AgAE
o oM FAg LFEHItH12). FX T o
L 8 gt nfe FAAFQN AX %S
AAsE Fo% Fol7|E SH2). ¥  Leuc
lactise §-frol A $-3 %9 leuconostocsZA §
fre] wEe wAHO dew e Leuc
aarnosum, Leuc. gelidum® Leuc. citreum< T}
& ST FLZNE s

Leuconostoc®; 2.2 EREHE TES
Lactobacillus®] 1R |3t Fo % FHz
A d dsola] fuh FAT ol g4
o2 7}A D F(carbohydrates)& R&EsA #7]
A Hidolyd 24E dFoz AAfE &
AFL2(6, 12, 14) Aol SAE3 7 F(:
) wRAE A7) W&o Aol Al WL F
&% X 2ulo]Q € F(probiotics) &2 45 7]

AP, 8, 9). WA B FATHAEL
# 2ol leuconostocse] AAH FaAdE ¢ #ol
A SAn B3 AX, &4, ¥EH, (=2, n
719} & dA e £ 549 gl dig
AREY Wizt dIEA™Y NFAA g
R Leuconostoc® 9] TE9 Al FE3}
2

olo] L2l UFAEA olF WA 4
Fola AEHA wa AFQA AN 4 =7
o} F71e] Wol WAV, 4, 5 oA 7A A
29| o3}t ulg AAS}E FLT FAEY
#Q Leuconostoct& %871 $314(2) 43
Hog gelz 8%9 Leuconostoct& o434
olg9 ¥ §A, WidAd a8z o8 1A 7
HE 54 59 Al §4& 2AE9 ¥ 2
ov ¥ AFHE o|E Leuconostoc T F&
olFe HHH FoHE HUAsr) HAdH
intact¥ chromosomal DNAE 7] 9% &
Wo] il ATt

I. Mz % WY

ZF9 g R ALSulA. £ dYelA ALEE
FA#F(Table 1) Leuconostoc £l &3 #
3} o}Fo] Aol¥ 8% 02 Leuconostoc carnosum,
Leuconostoc citreum(2 °V%), Leuconostoc gelidum,
Leuconostoc lactis, Leuconostoc mesenteroides(3

Table 1. Various Leuconostoc strains used in this study

Species and Strains

Leuconostoc carnosum

Leuconostoc citreum

Leuconostoc citreum

Leuconostoc gelidum

Leuconostoc lactis

Leuconostoc mesenteroides subsp. dextranicum
Leuconostoc mesenteroides subsp. mesenteroides

Leuconostoc mesenteroides subsp. mesenteroides

Sources
KCTC 3525 Vacuum-packaged meats
KCTC 3524 Produces dextran from sucrose
KCTC 3526 Produces dextran from sucrose
KCTC 3527 Vacuum-packaged meats
KCTC 3528 Milk
KCTC 3530 ATCC 19255
KCTC 3505 Fermentating olives
KCTC 3722 Silage
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F8 HFEAA AR Leuconostoc F2] thAl Ao fd A 3

obFIZ o] & T &8 FA7t vb& Leuconostoc
mesenteroides subsp. mesenteroides 2% %o ¥
#Eol Q. olEe EF {INITIHATY
(Korean Collection for Type Cultures, KCTC,
A)elA Bgugitl. #F+& MRS(Difco) iAol
Adjuj¥ F glycerolo] 20% X3t AF o] @
o] -80C A2 Y% 1(Sanyo, MDF-U72V)el H.
g o 4o A7l A AduiFE AA
st} Ag-s

A% B4 zAL 8F9 IANEFY 4584
€ ZAS7 849 Leuc caamosum KCTC
3525(30C), Leuc citreum KCTC 3524(267T),
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Fig. 1. Comparison of the growth kinetics among Leuconostoc species determined by pH.
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Fig. 2. Comparison of the tested Leuconostoc species growing at different NaCl concentrations (1%, 2%, 4%,
6%, and 8%). In this case, the increasing pH values indicate growth inhibition occurred by added NaCl.
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Fig. 3. Pentose fermentation characteristics of the tested Leuconostoc species. Abbreviations of the carbohydrates:
AraD as (D)-arabinose, Aral. as (L)-arabinose, Rib as ribose and Xyl as xylose.
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Fig. 4. Hexose fermentation characteristics of the tested Leuconostoc species. Abbreviations of the
carbohydrates: Fru (fructose), Gal (galactose), Glu (glucose), Mann (mannose) and Rha (rhamnose).
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Fig 5. Disaccharide fermentation characteristics of the tested Leuconestoc species. Abbreviations of the carbohydrates:
Cel (cellobiose), Lac (lactose), Mal (maltose), Meil (melibiose), Suc (sucrose), and Tre (trehalose).
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Fig. 6. Trisaccharide fermentation characteristics of the tested Leuconostoc species. Abbreviations of the
carbohydrates: Mele (melezitose) and Raf (raffinose).
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Fig. 7. Complex carbohydrates fermentation characteristics of the tested Leuconostoc species. Abbreviations of the
carbohydrates: Amy (amygdalin), Esc (esculin), Gle (gluconic acid), Mant (mannitol), Sac (saccharin), Sal

(salicin), Sorb (sorbitol), and Xylt (xylitol).
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Thermochemical pretreatment of hardwoods as one of process
components in the production of lignocellulosic bioethanol

Kyung Pyo Yoon'
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Abstract. The interests of the production of biocethanol from renewable lignocellulosic materials
has been growing in recent decades, not to mention the recent news about of oil price reaching
100 dollars. For the successful commercialization of bioethanol, every efforts should be carried out
to reduce the production cost of bioethanol. As one of ongoing research efforts, the examination
of thermochemical technology for the pretreatment of cheap and readily available hardwoods was
attempted. Current research and development activities mainly focus on the conversion of
lignocellulosics biomass. This technology is not available on a commercial scale yet. The
dramatic breakthrough in the technologies are not subject of this report. Some preliminary results

were introduced.

Key Words: thermochemical pretreatment bioethanol

INTRODUCTION

Many efforts are underway to devise biomass
conversion technologies for the commercial
production of bioethanol as renewable source
of energy. Fermentation 1is the major
technology for the production of ethanol
worldwide and produced up to 90% of total
world ethanol production (1-3). Worldwide,
most bioethanol is produced from sugar cane
(Brazil), molasses and corn (USA), but other
starchy materials such as wheat, barley and
rye are also suitable. Crops that contain starch
have to be converted to sugars first. In
Europe, the main crops for the production of
bioethanol are starch crops (such as common
wheat) and sugar beet.

Fermentation of sugars to ethanol is a
commercially mature technology on a large

* comresponding author
Phone: 82-53-580-5540; Fax: 82-53-580-5540
E-mail: kpy®kmu,ac kr

scale. The fermentation technology has been
around for thousands years, and optimized
well. These costs are largely determined by
biomass feedstock prices, which can account
for 55 - 80% of the final price of ethanol (4).
Brazil and USA are producing most of world
bioethanol, and the worldwide demands for the
bioethanol are greatly increasing. Thess facts
are inevitably increasing the price of comn,
sugar cane, and other important
necessary for human consumption.
Starch-containing grains go through the
conversion process such as milling or grinding
of the grain so as to release its starch. Then
this material is diluted in water and cooked to
dissolve all the water-soluble starches. The
starch is converted to sugars simultaneously.
This can be done by enzymes or acid
hydrolysis. In the case of acid hydrolysis,
dilute mineral acid is added to the grain slurry
prior to cooking. The short carbohydrates
resulting from these processing steps can be

crops
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fermented by microorganisms such as the

yeast. During fermentation, ethanol is
produced, which is diluted with water.
Through a series of distillation and

dehydration steps, the ethanol concentration
can be increased. Thus, fermentation process
converts sugar to ethanol (5).

Other plant materials can be excellent source
of sugars. In practice, the choice of raw
material depends on what grows best in the
country under the prevailing conditions of
climate, as well as on the sugar content and
ease availabilities of the various plants. A new
and promising technology has the potential to
make ethanol fuels much more practical. This
method for producing ethanol not from com
kemels, but from the plant’s stalk, roots and
leaves, is known as cellulosic material.
So-called cellulosic ethanol has been around for
years, but breaking down the cellulose to make
it fermentable was proven to be inefficient, and
expensive. recently progress in the technologies
and high oil price makes the process more
competitive. But, many people still agree that
many new current
technologies are necessary to significantly
reduce the current production costs.

The conversion process of lignocellulosic
biomass to ethanol only differs from the
process described above with respect to the
break down, or hydrolysis, of the raw material
to fermentable sugar. This hydrolysis process
is more difficult than the hydrolysis of starch,
not to mention the cost needed for the
hydrolysis. In this paper some attempts were
made to devise low-cost hydrolysis of
lignocellulosic biomass, wood chips.

improvements in

MATERIALS AND METHODS

Chemicals and Wood chips

Thin fragments (flake form; average thickness,

0.2mm; average length, 5mm) of wood chips
which is by products of sawmill were acquired
from neighboring furniture factories. half gram
of the wood chips were used for each
experiment. Sulfuric acid and other chemicals
were first grade chemicals.

Steam Explosion

Two methods were applied to steam explode
wood chips. One is that preweighted wood
chips were submersed in water and heated in
pressured steam cooker. Two minutes after
the pressure reached at maximun level, the
steam pressure was released suddenly. This
sudden drop in pressure caused the wood
chips to expand, resulting in the increase of
surface area. The other methods was using
autoclave which has been used normally for
sterilization normally.

Acid Hydrolysis of Wood Chips

Sulfuric acids were diluted to yield from
0.IN to 0.3N by 0.IN increment and 20ml of
diluted sulfuric acid were added in 0.5 gram of
dried wood chips in 50ml Corning plastic tube.
The mixtures were incubated at 20, or 90T in
water bath with shaking at 100rpm. After
three days of incubation, the remains of wood
chips were filtered and dried for two days at
90C. The weights of each pretreated samples
were examined.

RESULTS AND DISCUSSION

Composition of lignocellulosic biomass

Figure 1 generalize the pretreatment step
and components of lignocellulosic biomass.
Lignocellulosic biomass contains carbohydrate
polymers called cellulose (40-60% of dry
weight) and hemicellulose (20-40% of dry
weight) that can be converted to sugars.
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Fig. 1. The pretreatment step and components of
lignocellulosic biomass

Cellulose is composed of glucose molecules
bonded together in long chains that form a
crystalline structure. Hemicellulose consists of
a mixture of polymers made up from xylose,
mannose, galactose, or arabinose. Both materials
are not soluble in water. The remaining
fraction, a complex aromatic polymer -called
lignin (10-25% of dry weight) cannot be
fermented because it is resistant to biological
degradation. This material can be utilized as a
general source of fuel.

Pretreatment of lignocellulosic biomass

Saccharification of lignocellulosic biomass by
thermochemical pretreatment in prior to
enzymatic hydrolysis still remains illusive.
Therefore any cost reduction process could
greatly improve the economics of producing
bicethanol. Although there has been efforts to
develop improved thermochemical pretreatments
in more economical way, no dramatic
breakthrough have been reported during last
several years (6).

The pretreatment step utilize steam and
diluted sulfuric acid to expand the lignocellulose
pore structure and increase its susceptibility to
subsequent  enzymatic digestion. Thus,
pretreatment step effectively hydrolyze and
solubilize the relatively more labile sugars and
increase porosity of lignocellulosic biomass,
resulting in the improved enzymatic digestibility.
Figure 1A shows that when treated with 0.IN
sulfuric acids at 20T only 5% of lignocellulosic
part was dissolved after 1 day. The dissolved
portion was slightly increased after 3 days.
When 0.3N sulfuric acid was used, the remaining

B.

100 4 *

Fig. 2. Estimation of solid material after pretreatments with sulfuric acid. Wood chips were prepared as
described in Materials and Methods. After treatments, the remains were fltered and dried and
weighted. A: Pretreatment at 20T, B: Pretreatment at 90T; Symbols: O, in the absence of sulfuric
acid; @, in 0.1N sulfuric acid; [J, in 0.2N sulfuric acid; M, in 0.3N sulfuric acid.
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solid portion was decreased down to 87% after
1 day and 82% after 3 days. Higher sulfuric
acids seemed to increase hydrolysis efficiency.
Figure 1B shows that when treated with 0.1N
sulfuric acids at 90C 9% of lignocellulosic
part was dissolved after 1 day. The dissolved
portion was greatly increased up to 25% after
3 days. When treated with 0.3N sulfuric acids
at 90, lignocellulosic solid material dissolved
relatively fast and after 3 days 65% remained
as undissolved. Higher concentration and
higher incubation temperature seemed to have
facilitating  hydrolysis  of
lignocellulosic materials.

For complete hydrolysis of the remaining
cellulose, saccharification using cellulase was
needed of course. But before using cellulase in
certain manner, it is important to evaluate the
hydrothermal
pretreatment since the pretreatment process,
one of the most expensive processes, has a
great potential for improvement through
research. In other words, just higher
concentration of sulfuric acid and higher
incubation temperature could not be employed
for a commercial purpose due to inevitable
expenses necessary for purchasing more
sulfuric acid and energy source.

One of the hot topics today in the field of
renewable energy is the potential of lignocellulosic
bioethanol, i.e. using lignocellulosic rich feedstocks
such as trees (7). This means a far greater
source of biomass can be used for bioethanol
production in more areas of the world than
bioethanol from for sugar or starch in
feedstock Current  research and
development activities mainly focus on the
conversion of lignocellulosic biomass. This
technology is not available on a commercial
scale yet. Scaling up still proves difficult and
commercially unattractive at this moment due
to the added processing and more costly

an effect of

cost-effectiveness of the

Crops.

enzymes involved in production. However, it is
regarded as far more favorable transport fuels
than corn, wheat or sugar beet bioethanol.
Therefore, it is absolutely necessary for this
research to continue until cost-effective
methods are finally devised.
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2 < ¥ AFE 25T FUAA Beise AF] F¥% AR T FAB FHEZ
HE #% A=E Lotrnz FYPSAATD. 1 FHA AT/ 2% 8ARE AAsn
Zt gt 29 ETFHE Uz WulEa Qe JEFE AT FAD AFL F TIFFRA
on), 2YAAF(26F)>ALF(25F)>AAF6F)>AFUEF)>2EZACF/G2EREFGF)>A
HAFGF>ZAAZLRAF)Y €22 veygt 1 F 37t AFL 437%10er 444 o
Al AFol 16~41%°] E3tATh olF AFe B 2 JE B dFE vAgHo)z & BE
g Ak 2N ZAIGY F AN 4FL FREFYFELE F53E + A

Abstract, This study was performed to inspect misbranding and adulterants in food items
commonly consumed by elementary school children. The survey was carried out on 48 stationery
stores around elementary schools selected from eight different localities of a city in Korea. A
total of 71 types of foods were collected: snacks 26; candies 25; jelly 6; gums 4; chocolate 3;
other chocolate products 3; caramel 3; dried and seasoned fish products 1. Only 43.7% of the
collected samples had their brand name, and 16~41% did not have their origin. Most of the
food items were stored in unsanitary condition. No temperature control for the foods was not
found. These results indicate that many of the food samples collected from the stores were
found to be misbranded or adulterated. Education and advice are necessary to the school
children so that they could detect misbranding and adulterants in commonly sold food items at
the stores. There should be monitoring, rigid enforcement of regulations, and punishment for
misbranded and adulterated foods.

N B S48 Aol BE YWHA Ao 233 A

9l galgich £¢ A%e FAYE F A4

Fo JYYut 4FE 84 ¥ HAY  gn X Ramz AF ddel o gue
W ool e, 53 SALGA~124) HF  wee wsls oleieE, s AFse
e Aa7lel ol d¥art FRARM AWE  FPoz Asted ALe HA et a0, 53
HES AAMF ok 1WA o] F ool of  HuFwoly BT A= 2F MFAAQ
4 AABYel FeaA Fow U9 AFH  gABH gz wEHd UG ol #E F
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HOETH A weisEE AEF difEel 4
Fo] A3 FIats FFsn dFo] g 4
Z(empty calorie foods)?] YF oz H|7HE H
28 4% 9 BEFY 3 9oz A
2 9l E g7 obFo olA olg e 4
F9 A= A 2 24T {FAsiches Aol
olm] o] AA gyt ?

714 FFHoz BHFYPHQ A FRTL oY
2t &3] MAHQ AHEHE fwsie RANE, £E
P AL v o] A5 viddte BF4
Fol £d3n Udh. 53] ¥ AAEFL AA #
g EF E£x= vEstg EAE A F &4
3to] @oldts F9-E Tated AN s F
(adulterated food)® 1% 4} & (misbranded food)
o2 BHEL 53 2Edn B2 oy
I e AEFRE FAEFEY Ao @wYx
F&5 3 Qo H2de 25 FH F4A
AA FuiEE F T IR A¥4HE AAAT
T AHdol AR WA AZIE st} A3 F
o7 B AAA 5F $oz st Hwrzo
Z AFo JAgtAFed] BN B4 F7tE
2 AEF o7t HIlE dNoud, RAEF
Folvt FAEZFAA Fol disiyes AAZ A
£ ZAIATY @¥nietza ) EF Hold
#A 309 @ Ao} AFel o dGNE
dX 44 FREFNEFL HYE $ Q0P B
ATE RAEZFYE AT AT dB}oz
AR 258D FH F7AH SoA was
2 e AEFEF st FAFoEN RAEF
AEY 7% AdE Hofstn o 243 AEE
A% 712 ABE AFsnA @}

o7 Wy

1. ZALcig o 7124

1A FHA 87/ F/T9 2F%n FAA
7 7/2% ddz 67) gny F BAnRE A
Ao 2 2Fsa A2 300m v AL
d gl 7S dAez "o e AF
ZALSATE 53 25 F] AF ol §
HEE THLE 7HFe] 100~5009¥Q A
TSRS Age £ 79 144 H 8

od o du
go rir My

4 28U7HA 3

2. Xz el ¥ E4

428 Agdl ds) AE #¥, AAAZ
), A7ty 5 24 2 BHaA. ool o
o] MERHS sy

#dn ¥ 1@

254T 79 27PN £U8 4Fe 2
A 822 FeuAed & 713U 1 F

g e AL 2UFAAF26F)NLH, BEe
2 AR 25F, 2§ 6F, AR 4%, 28R 3
%, 7221 FH(Z2ER A9) 3F, A4
# 3%, 282 xuAEF 1FolAHTable
D. 38 4F FTAA =24FAAF[36.6%)% At
#7(35.2%)7F A 2 H&E AAFA of
dolgo] Bo] HEdte o2 HL

Table 1. Food types collected from stationery stores
around elementary schools

Food types Number | Percent
Snacks 26 36.6
Candies 25 3.2
Jelly 6 85
Gums 4 56
Chocolate products (chocolate) 3 42
Chocolate products (others} 3 42
Caramels 3 42
Dried and seasoned fish products 1 14
Total 7 100

2. MR Y H=EF

38 H4FE =29AAF, ASH, 2ERF
(2EY, 7I8t223718 %), 78 H4FEFAF,
AR, AHLF L ZrAJERIZE 2/
AR E=E Az I7HE LolR gl

29RAFe Az F7HE BE T4
46%2 7HE & H&S ALY 1 g&
L2E FIHT 19%, A=A ot 8% = EMR
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oH(Figure 1).
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Percentage (%)
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Origin of manufacture
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o] 94kA] W EA] AlFL 16%% tHFigure 2).
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%

17% % tH(Figure 3).
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Figure 1. Origin of snacks
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Figure 2. Origin of candies
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Figure 3. Origin of coconut products
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Figure 4. Origin of others
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Figure 5. Foods which have their brand name
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