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3-WEIRRbR | 2,4~ F E-3-WEMRIAR | 2- 2, FE-4-FH - 3-WEIEIN | 2- S TR -4 FH -3 IAR b | 2-TR -4 Y -3 - RO |
2- T H-4- -3 WENRIRK 6 o 4- - 3-WEMRHR R RME A, 7EERA 50%~91%. il idFi% . "HNMR Ml CNMR
X FEERIAT T U808, XG0 6 Fi 4-F JE-3-WEME A BLL & I B SURRIERE T TIFM, SHMR B EGHE T T
WirE ., S5REW], 4-F L 3-WEm R AR ME G A 1 . R F AR . HAE HP-INNOWAX et (At I
FILR BB HEHCN 1398~1686, 7E HP-SMS AR Pk : IR B840 938~1253,

LR RIS 2,5- T2 5 TR L1 4-TE s 4IRS EMRCRAL S S AR TR ST
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Synthesis and properties of 4-methyl-3-thiazoline flavor compounds

GUAN Wei, HE Xin, LIU Yuping"
(School of Light Industry, Beijing Technology and Business University, Beijing 100048, China )

Abstract: Six kinds of 4-methyl-3-thiazoline flavor compounds, 4-methyl-3-thiazoline, 2,4-dimethyl-3-
thiazoline, 2-ethyl-4-methyl-3-thiazoline, 2-isopropyl-4-methyl-3-thiazoline, 2-propyl-4-methyl-3-thiazoline
and 2-butyl-4-methyl-3-thiazoline, with yield ranging from 50% to 91%, were synthesized using fatty
aldehydes, 2,5-dimethyl-2,5-dihydroxy-1,4-dithiane and aqueous ammonia as raw materials, and deionized
water or anhydrous ethanol as solvent. The structure of the six compounds obtained were identified by mass
spectra, 'HNMR and “CNMR, followed by evaluation on their odor characteristics and measurement on
their retention index (RI). The results indicated that 4-methyl-3-thiazoline flavor compounds displayed roast,
nutty and burnt odor, with RI on HP-INNOWAX column and HP-5MS column of 1398~1686 and 938~
1253, respectively.

Key words: fatty aldehydes; 2,5-dimethyl-2,5-dihydroxy-1,4-dithiane; 4-methyl-3-thiazoline compounds;
synthesis; odor characteristics; perfumes and essences
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SAEUSIDL 2 5. T D 5o TR 1 4- TRk | TN
K NIERE, BT 6 A 4-H1 k-3 gEme bk £ F A
ko BT A JEORE —BE B N2k & W #1 2 FEMA Xt
SNAT ) — RN L2 E AR, ZAK0E P E L
VR B T N T B3], a3 s URLAE [ P 4R
S . 4-H 3R H R A Y, RARGEET
BT, O AU AR B AT R E AR
FEA LAY 6 Fh 4-H FE-3-mEmk bk L A4, 4-H 3-
3-WEMRR | 2- 2, -4- F BE-3-E IR BRI 2- 57 Y 3k -4-
B3 EMRINKEL B 5 A FEMA RFAMNA A 59— A K
LR E AR, SR, HETE P AR
4-HHE -3 e bk S ARk ) 1
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PIRIRAE . & URRIE . DR EAHR BRI A HEA Tt
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1 SCIGERSy

11 RFIEME

2,5- "I BE-25- TR A1 4- TR (R
99% ) ( faFR ZWESE ), A FIERBIb 2= A BR A
EKEFK, Bl 2K (R 25% ). HER R
( 4L 37%~40% ). LI T 7048 40% ).
. TR, JREE. JoKCEE. ST, NaCl, Jok
IREE, AR, EZERILEARARA A 5T
(o8 99% ), dbatE R R A R A FA
C6~C30 M IEMLEks, (ikal, & Supelco A,

DLSB-5/10 fEH ARG, TS AU
FIRTAEAF]; 6890N AL . 6890N-5973i
SARETE- SR, KE Agilent A ] ; AV-300
KRG LR %4, Fii £ Bruker 23 Al o
12 H&EHZE

6 Filt 4-H -3 -WEME NS B FH AR BHI & BURS 2R AN T
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HO +R— CHO+NH;*H,0 S>*R
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R%] H; CH3; CHgCHz; CH3CHCH3; CH3CH2CH2; CH3CH2CH2CH2
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1.2.1 B ARLA-H 69 4%,

4-HIBE-3-mgmemtk (1) AOHlAs: SR T mdeAr ek
TRV BEE A Y O In A —BEE 9.01 g (0.05 mol ), H
i (0.13 mol ) FIZ<EF7K 20 mL, FERESIFET,
T 3 TV S G N B A B 25%I 2K 9.52 g
(0.14 mol ), &l [ B FETE(25+5) °C, Whnoe5
JGTE 25 CTRYEZE W 60 min, [ SEEe)Gor A
UM, KA CEEAEE (20 mL x 3 ), /I HLA,
FHA A Eh KB (15 mLx3) HHA, &K
FREET 1 12 h, b &, JEZE, 193] 4-H 3L-3-mEmkntk
b o RAAHEARE T, R ARE— ki E
Hframr, IWREF=ER 52%; KB EE T
LRk . R EATR B (R
AR L 25 V8650 s, VR BERIREE-15 °C)
MU ZE R B, PR B R, HoKin g
TR, e 18~20 °C/3 kPa 184y, 193 4-F 5EL-3-
mERRI , H GC 4l hy 98.4%., itk T H B T HEH 1K)
m/Z 2} 101 (M", 100), 100 (11), 60 (71), 59 (19), 55
(23), 54 (18), 45 (27), '"HNMR (CDCl;, 300 MHz), 5
5.19~5.23 (m, 2H, C=NCH,S), 3.85 (t, J=3.9 Hz,
2H, N=CCH,S), 2.14 (t, J=1.5 Hz, 3H, CHs);
BCNMR (CDCl;, 75 MHz), 0: 169.8, 67.2, 45.1,
18.9,

2,4- " HIRE-3-mEmsntk (1) BIkl4: ST
il & A B R 5 e, —HERE 9.01g (0.05 mol ), L
(0.13 mol ) FIEET/K 20 mL, 7% 55%, &M
FEZEAE /BSR4l , WedE 18 °C/3 kPa Hil4y, 45 H
FRrEdy, MK, GC 4lifE 97.5%, 4k ek
CBEREHNHEAT ROV B, SO B[R] A 46 2 30 min,
FEH 66% T EE B TR M m/Z R 115 (M, 100),
100 (79), 82 (10), 74 (93), 73 (35), 69 (22), 68 (37), 45
(27), 42 (51), 41 (33), 39 (18), 'HNMR (CDCls, 300
MHz), §: 5.55~5.65 (m, 1H, CNCHS), 3.80~3.96 (dd,
2H, N=CCH,S), 2.08 (d, J=1.8Hz, 3H, CH;C=N),
1.54~1.56 (d, J=6.6 Hz, 3H, CHCH;); "CNMR
(CDCls, 75 MHz), d: 167.9, 78.1, 46.3, 25.0, 19.2,,

2-4,F-4-FRE-3-mEmenbk () WHil& . S 1
A o B s 5B KAEE ), I A 013
mol, HABSAEAAE, 773K 84%, IR ZE1M /7B L4l
g 30~31 °C/3 kPa 4y, HEIHbR™=Y, RN
WAk, 4G 98.0%, il E BB TR B m/Z N 129
(M7, 41), 100 (100), 88 (10), 73 (27), 68 (16), 45 (13).
'"HNMR (CDCl5,300 MHz), J: 5.56~5.57 (m, 1H,
C=NCHS), 3.84~3.85 (m, 2H, N=CCH,S), 2.12 (d,
J=1.8Hz, 3H, CH;C=N), 1.95~2.06 (m, 1H, CH,CH3),
1.66~1.78 (m, 1H, CH,CH3), 0.99 (t, J=7.5 Hz, 3H,
CH,CHj;); "CNMR (CDCls, 75 MHz), §: 168.1, 84.9,
45.3,31.3,19.1, 10.4.

2-5p N HE-4- I AE-3-mEmemtk (V) Bl S
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I Byl s Moy, MESFKRIERR, 5T
HIH 0.13 mol, HABSMEAAE, 775 91%, W
oyl WegE 51~52 °C/2 kPa B84y, 5% Hbx
e, AR, SR 95.0%. R T E R
R miZ 73 143 (MY, 26), 102 (6), 101 (7), 100 (100),
99 (15), 73 (22), 'HNMR (CDCls, 300 MHz), 6:
5.53~5.57 (m, 1H, C=NCHS), 3.77~3.79 (m, 2H,
N=CCH,S), 2.05~2.17 (m, 4H, CH;C=N,
CH;CHCHa), 1.01 (d, J=6.6 Hz, 3H, CHCH3), 0.89 (d,
J=6.6 Hz, 3H, CHCH;); "CNMR (CDCls, 75 MHz), ¢:
168.2,90.3, 45.1,34.6,19.4,19.2, 17.3,

2-PNHE-4-F L3 mEmERtR (V) Mg S
A AT B T A B KA, TR & 0.13
mol, AL, 7= 63%, s HEFEIH 4 Ll
WAE 39~40 °C/2 kPaffisr, 193N HER™ ¥, MIRH
WA, 4R 96.7%. Y ITCK CBEAER FEAT
NP, RCREEHE] 30 min, PR 84%. i EE
FHEF ) m/Z M 143 (M', 20), 110 (10), 100 (100), 96
(19), 87 (7), 73 (18), 68 (18) . '"HNMR (CDCl;, 300
MHz), 6: 5.56~5.61 (m, 1H, C=NCHS), 3.77~3.89
(m, 2H, N=CCH,S), 2.10 (d, J=1.5Hz, 3H,
CH;C=N), 1.90~2.02 (m, IH, CH,CH,CH;),
1.54~1.70 (m, 1H, CH,CH,CH;), 1.36~1.51 (m, 2H,
CH,CH,CH3), 0.94 (t, J=7.2 Hz, 3H, CH,CH,CH,);
BCNMR (CDCl;, 75 MHz), 0: 168.0, 83.5, 45.3,
40.9,19.6, 19.2, 13.7,

2- T H-4-H - 3-mEmemk (VD) myifils . M1
& R o B ik, AR BT ORPEEE R, IOmE &
0.13 mol, HAh S5 FAAS , 773 50%, il T 7818 70 5
P4, Y 50~52 °C/3 kPa iy, 193 HAn™W,
RTOWAR, 4 96.5%. HHUHIEK LEEAEEHR
AT ROV, RONEIFE] 30min, F7% 89%., Wik I
FE TR B m/Z Jy 157 (M7, 7), 124 (47), 110 (19),
101 (15), 100 (100), 82 (8), 73 (18), 68 (20), 'HNMR
(CDCls, 300 MHz), 6: 5.52~5.60 (m, 1H, C=NCHS),
3.77~3.89 (m, 2H, N=CCH,S), 2.10 (d, J=1.8 Hz, 3H,
CH;C=N), 1.94~2.05 (m, IH, CHCH,CH,),
1.60~1.72 (m, 1H, CHCH,CH,), 1.29~1.49 (m, 4H,
CHCH,CH,CHj,), 0.90 (t, J=7.2 Hz, 3H, CH,CH,);
BCNMR (CDCl;, 75 MHz), 0: 167.9, 83.7, 45.3, 38.4,
28.4,22.3,19.2,13.8,

1.2.2 FRAE7 ik
1.2.2.1  SAH S
B (5354 5 HP-5 (30 mx0.25 mmx0.25 pm )
R A, BN AESR; RAFHERE, JEFEE R
0.2 pL, PERECIIEJE 280 °C, JMifitt 50 : 1; ikt
FEAIREE 50 °C, {3+ 1 min, LA 20 °C/min %71 H
ZFHEZ 280 °C, 1554 3 min; FID Kl ey B 280 °C,
SR AL B P AT T RIS T, AT Al
RFEW F R GC 4iE>95.0%.,

1.2.2.2 S MG - B Bt

i 6,35 4E 8 5 HP-I NNOWAX (30 mx
0.25 mmx0.25 um ), I WHAAR, HIE
1 mL/min; Fahbte, S 0.2 pL, PEAECHREE
250 °C, 4rifibk 50 @ 1; ARG 50 °C, &
B 1 min, Pl 20 °C/min AYFHEEETFE 250 °C,
PRE 3 min; BULRZIREEN 250 °C. EI HLE],
HFHEE 70 eV, BEFIRIRE 230 °C, PUATEE
150 °C, Scan i, FHEVEER 40~450 amu, ¥
FANAEIR 3 min,

K HP-5MS (30 mx0.25 mmx0.25 pm ) (4%
FEEE, FHERBRTF A EIGERE 50 °C, fRE 1 min,
PL 10 °C/min BYFHRZE A2 280 °C, {&H 3 min,
HA 254 F) |
1.2.2.3  NMR iz

FHRACEA (CDCLy ) MIEH,
YA T NMR R
1.3 RBIBHNEMETKIEMNNE
1.3.1 @i

SR %A HP-INNOWAX F1 HP-5MS Y
GC-MS ME SR 6 Fh 4-F B3 wEmk AL &9
1 C6~C30 MY IEALERE, A 4-F -3-MEmR Ik fk
BRI B AR BRI, 422 BEX (1) 158 6
4-H 5L -3-WEME RS AL G 1 1) O BR 5 4K

RI=100%[n+(t—t,)/(t4e1—t,)] (1)
K RI WIREBIREG o AR 53 B O BE B[]
min; ¢, WEA n ARE T B IE R B B PR B st
min; 4, HEA n+1 AR B IEFBERE I LR B8 B
[G], min; ¢, <t;<ty110
132 F&3FH

FHTN B0 A U 6 Rb 4- 13- 3 igE s bk 26 £ 1
TR BN RSN 1% R . % GB/T
14454.2—2008 { HFRAESIFEL ), LW IFHEF G
KR IEPEM R A TN

2 HRSIE

21 RMEFHHER

DAL G & BB, 2558 RO S5 A0 X ™
R
2,11 RRBEAM R F R

H ORI 7 Y B R AN R, B ELE 9.01 ¢
(0.05 mol), NP 0.13 mol, & -F7/K 20 mL FlJi
BN 25%09% 7K 9.52 g (0.14 mol ), HEL N
T BT 7 R R, HA SO AR 1.2.1 Y, 25 2R
W1,

HE T AU, YBREETE 10 CH, =388
i, VAR B IARE B A OERY, w120 AW 2

X 4l A
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R A B R TRIA Bt B A4 R AT B2 T B Y T
i, A O EARY 2 Wi g, R ERAE 50 °C
VA, HARP=PI 0= AR . 5 T8 52
SRR, ROVREAN RS, Hik, P 20~25 °C
VEN 5 8 NI L

85
a
T n

80
§
-
R

751

LT 20 30 20 50

SRR EE/C
BT Ol BE 7 8 1 5
Fig. 1 Effect of reaction temperature on yield

OsRNL R DaE SR A
PR 2,10 5 SR AR TE OV IR EE O 20~25 °C
B A E AR AR, SR ILIE 2,

2.1.2

80| - a— " =
60 -
S
8 40
N
20}
0 1 L L 1
0 15 30 45 60
JZ LB () /min

P2 SOy B ) g A 7 58 14 52
Fig. 2 Effect of reaction time on yield

m & 2 AT, R 15 min B, ARS8 IS
AR 78%, Bifidg SV (A 3G I, 77 HE AR AL AN B
S, RIS E K AT S Ak EE AT 45 ) B R R A
FRF=W, SRR T4y, S 22 O8N B TE] A 60 min,
2.1.3 n(AEL) : n(=Ek)st = E %

FE R 1.2.1 55207k, T HA s v 25,
E n(NEE) + n(ZHERE)XT =252, 4551 WA 3,

0]
m_,

O =+
m*ﬁm}

3 AT, n(PRTEE ) = (M Jo ) X P2 R A S I K
BEE n(PITE) © n(ZMELE)BYIG AN, 7 38 52 SE 3 5
NS Y n(NEE) : n(—BEEE)=2.6 = 1 I, =5
RENRARME . I, JEEI it n(NEE) « n( W8
BE)=2.6 + 1 MIfERLH

84t .\‘
82t \.

80

3%

78 L L . . .
20:1 22:1 24:1 26:1 28:1 30:1 32:1

n(PRE ) = n( —WEKE)

B3 n(NTEE) = n(ZELE)X ™ 2 1 52 I
Fig. 3  Effect of n(propanal) : n(dithiane on yield

(B © n(ZrE ) A % o ol
FEIR 211 WA, FHEE n(EK) © n(HE
L)X PR, L5 R LA 4,

2.1.4

84t

73 %

80

78

2.4I:1 2.6I:l 2.8|:1 3.0|:1
n(&K) : n(ZHERE)

Bl 4 n(Z0K) = n(—MERE) X SR 54
Fig. 4 Effect of n(NH;3°H,0) : n(dithiane) on yield

22:1

4 T, —Eu BN maEKe s, A
FITFHRE =72, 2 n(&K) - n(CMEE)=2.8 :
1, ZAKMHEAE] 0.14 mol (AHXT T A 5t Y =
Hoad wEE ) PRk B AEE . M EK SRS R
B, FEEAE BTN RE . R AT BB R N Y S HLEE
ST EAT, R0 R T R K DL Y L
1 s 1 OVIE W R (B 44 5 5 — 20 02 e be 5 0 e
Hp [R) A S 0 T B E IR R IR . S R HLER AN T

HO
s

R, OHNH2 I QNH
Y e e
OH



o BOf, S 4-HUER-3-mEme R B AR e M e * 2491 -
(ﬁﬁ
0/ NH NH, ‘/L H,
)

%fiH Rfﬁ%”//

1

S R, > R,
:S>< R, YS% B
H NHQ)

\fmi‘* o B -~ % —’Tx

Rl—H CHs; CH;CHZ CH;3;CHCHj3;

BIL, A B PR A B 08 St 174 S e v fe) 4, 2 fifi
NI R4 ek, RIAK B FH K 45 F IS I 1
i, DA 58 25 AL e . SRS R e
55 e 7 43 O AR B B AR PR

ZE LRIl BRI A ZWERE 9.01 g
(0.05 mol). PEF (0.13 mol) . EB /K 20 mL
F R AU 25%02 K 9.52 g (0.14 mol ) , S
MREE 20~25 °C, JET[A] 60 min,

22 A-BHE-FBEBHMEFBNHEKR

F IR 2. 1.4 L BHE T A RN &, T
6@¢$%&%%%%ﬁﬁ§ﬂ,ﬁm£fﬁﬂ\
VTR RN SRR SR AN 1R o

1 6l 4-HTAE-3-WE MR A AR 5 BT 2 B R
Table 1 Synthesis process conditions and yields of six kinks
4-methyl-3-thiazoline flavor compounds

P R K2 P Al Wi 7%
N

| g
T
I 2 NN

EBETFK 60 52

EBETFK 60 55
Tk 30 66

W ek \i}J’ SETK 60 s
o N
N e TR \[§—< SHTK 60 o

Voo TR \Ti&Jr—fg%m 60 63

JoKZEE 30 84
LETK 60 50

VI ke s _N
\[s FTokZEE 30 89

MY 2 WM IS, PR A R, )
it 5 K H 2 B A OB R KIE A %, SR Z
ARG, ABRGEEREMEI N, HifFH
ﬁ?%?ifm,éﬁﬁi%%mﬁﬁﬂﬁ,&%
2 N TEERREERS, HbRF=Y = RAR s, X rlhE
5 TR AR K A B AN i, ELURYD 1 A FoK,
A R AEIESIFR R TP T G, SRIITEK A
WAIRE, RO, H H bR R, X RE S
DI REAG O&, — 7 e N Se e S AR &R 617
J—Jr il T GC-MS 43 AT & B, SR HTG/K S EEVEG
FIEFIEY 1 o] AFEAC RS E R, B AT R 7.

CH;3;CH,CHa; CH3CH2CH2CH2

2.3 MR AELE ST

TEH 2- 57 P Fk-4- F L3 ms bk (127 )l 35 [
FEMA X} AN i — I k% 4 W (HAE b [ AR 51
AE S22 EZERE GB 2760—2014 & &
R IEF TR SES . BoRHREF — ke 90.1 g( 0.5 mol ) |
ST (1.3 mol) FIZEEFIK 200 mL, N4y
M 25%M9%K 952 g (1.4 mol ) , HAd v &1
ST ARG %, HE 3 W, 3 kTP
FERN 91%. 3 WK S48 5 /MRS 0 25 SR
2.4 6T 4-FFE-3- IR MM F 1 0SB 4FHE

6 LAY EA T BT, HNERE
T m/Z }3 100, S 4-HHE 3-WEMEMk B Rl , H
e M~VIp B e B CZE =9 T AT gy
FREFIERARESFE) . N 'THNMR HEHEE,
55 R B IR BEAH E Blk ) SR Ak 2R RS i K
LT 5.1~5.6 Kb 5 55 I FIRR Z0RUEE Hh B S5 A 3%
) CH, b &R F B2 0 7 R 3.7~4.0;5 55 & AU
HR IR 7 AHE 19 CHy B &R T L= i B 24k 2.1
L5 RN [ R A 322 B4 e 3 42 1) o 3k b 1 R 1)
b2 4 39<2.0, N PCNMR BHER , C=N Wi
WRIAL A 167~170; NCH,S HRR kA0 5%
1E 67~91; NCCH,S H' CH, ik b2 i B 1 45~47;
N=CCH; "' CH; ik () fb 2= B 7F 18~20; 5 N=CHS
W CH HHIE e 5m AL A0 8 , BEE e SR A
W], A Ab A B AR AT TR B
25 67 4-HEERMEFHNESITENSH

S5 LY 6 Al 4- F - 3 gE s bk 1 7 ) 1) 7 A<k
Ty, BRI RINE 2 Fin.

£ 2 6Fh 4-H I 3-EME RIS T B IO SRR

Table 2 Aroma characteristics of six kinds of 4-methyl-3-
thiazoline flavor compounds

Ew A
4- TP JE -3 -IgE WA, B BEE. £F. JF
2,4- I -3 g e B, WRE, B ROE
2-LHE-4-WIHE-3-WEME IR RO | B R
2-5 N AE-4-IRE-3-WEm A7 | B L M oeER L iR R
2-TH HE-4-HUHE-3-WEME b AR Wﬁ\mﬁﬁ

T izm\%ﬁ\ﬁﬁ\%ﬁ\KR%\
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e 2 i IR BL, 6 Flr 4-H 3L -3- g gk obk 2k ok}
IRESEA R . BRE . E£F . BE LS
R, BB 2 FIBREERIRE (EIARRT 4> 5 (1
), AR EE RS, A ARRAE Y 22 B R
/N, 4-F L3RRS A Rk ] LAR T F
BEFRIK . FRTE . BRRRY) . FEE . 5%
FIEy WA TR, RS KRN E AR
B EA R E TR N 2 AT, A 6 Ff
4-H1 -3 -WEWR IS A e o, 4= PP -3 - gk b D 2-
PHE-4-H L -3- R ) i <3 E &, HET, FEMA
AL 4-H I -3-BEDRITE TR L A LS B S
FHHE M 0.02~0.20 mg/kg, fEREE F . i H
M 0.01~0.10 mg/kg, HEHHHHEN 0.1~
1.0 mg/kg!*!; I 2-5 7 -4 F 33 - kb /e L 05
aan . Wl sy UOR, . RSP R R
0.25~0.50 mg/kg!!,

2.6 6% 4-FE-3-EMIMER AERRBISHS T

XA BLEY 6 T 4- 1 -3k ok Ak S W 7E H T
B T AN [ W e i i b ) R BB FE B AT T A
ZEHRMPE 3 iR,

3 A-WEE-3- e AL A R B TR 4

Table 3 Retention index of 4-methyl-3-thiazoline flavor
compounds
RI/RT"
L B HE B £
(HP-INNOWAX)  (HP-5MS)
4-FP B -3 -me s b 1447/14421 938/936%)
2,4- T B3 wE gk bk 1398/— 956/—
2- £ Hk-4- TP -3 e A Bk 1482/14681"! 1069/—
2-5 P-4 TR -3k 1510/ — 1107/—
2- TN B4~ TP 33 -E W 1581/— 1150/—
2- 71 Bk -4- W1 BE-3-mE e ok 1686/— 1253/—

YE: RIHMERIEBEE0 RU N SCHMBE I B6 %
PR B HOR WAL

FHE% 3 AT, ARG 4-F 3E-3-mEmk ks Ak &4
TEMAERE B OR B 5 B HITE 1398~1686 ZIH], 1E
MR b B O B3 48 500 R E 938~1253 Z ], #E 4k
PEERERE b 4-FF - 3-wEmentk ( 1) MRRHEECR T
2,4-HIEE-3-mEmentk (1) AOPREAFE S, XOERN,
I B RT Ak, T 5@kt ad E 2+ 1
Mg, HABBECER, VMV RFE S SFHaHE,
5 9 g B A LIV Y OR B 8 BOER N T VR AR B 48
B, XATREREE NIV LEZA RN, V g
FRP I, SRR ZSRIAI K, 5 HAEH
s, ML R PR RN

3 4ig

(1) ASCIET —FERSS . 5T Tk
A= PR A R 4- PR k-3 MR bk 2 AL A W 19 &
TR IR B A T 6 B 4-H -3 -mEmE kAR
TR 50%~91%, HERLAWLEH 2T | "HNMR
F1 BCNMR #E47 7 4E

(2) 6 Al 4-FF F-3-MEME RIS AR HAT I A | IR
WERAEREFSAFE, b, 4-H 3E-3-weme
2-5p N FE-4-H - 3-WEME R ) I E o 4-H3E-3-
BEMRIR R AL A 7 HP-INNOWAX 1 (e 154 | iy
R EAHEBOTE B2 1398~1686, 7E HP-5MS M4
TEAE F A BE 8 B Rl 938~1253, X L%l vl
TENMTYEE .
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