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spectrometry to determine biogenic amines in osteopeptide injections and determine the changes of biogenic amines

after the stability influence factor test and accelerated test. Methods: The osteopeptide injections were separated
by a ZORBAX SB - C,4 chromatographic column and gradient elution after derivatization by dansyl chloride. Ten
kinds of biogenic amines was determined by mass spectrometry with electrospray ion source and multiple reaction
monitoring in positive mode. The osteopeptide injections were placed under high temperature, strong light and
accelerated experimental conditions to inspect the stability of biogenic amines. Results: Method validation showed
that the linear relationship of 10 biological amines was good, and the correlation coefficients were higher than
0.990. The detection limits were 0. 01 —=0. 10 ng - mL ™", the quantitation limits were 0. 05 —0. 30 ng - mL~".
Good accuracy, repeatability and durability were obtained. Under different conditions, the changes of biogenic
amines in osteopeptide injections were significant. The accumulation of putrescine increased under high tempera-
ture, while spermine and spermidine decreased. The biogenic amines were unstable under strong light and
accelerated test. Conclusion: Method validation shows that the method can be applicable to simultaneous
determine 10 biogenic amines in osteopeptide injections. It provided a reference to establish and improve the
quality standards of biogenic amines in osteopeptide and other drugs. In addition, the research of the stability of
biological amines shows that high temperature and strong light will affect the stability of biogenic amines. There-
fore, quality control and supervision should be strengthened during drug production and storage to ensure the
stability of drug.

Keywords: osteopeptide injections; biogenic amine; pre — column derivatization ; liquid chromatography — mass

spectrometry ; stability
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Tab.2 Determination parameters of ten biological

amines by mass spectrometry

A=W Ryt TET filf 48 fE
(biogenic (‘precursor (‘product (collision
amine) ion)m/z  ion)m/z  energy)/eV
% 2.t ( phenylethylamine ) 355.3 157.2 25
170. 1~ 23
{4 % ( tryptamine ) 394.3 130. 1 40
144. 1" 19
J&5 JHz ( putrescine ) 555.1 170. 3 33
321.1" 23
iz ( cadaverine ) 569. 4 170.0 35
234.3* 30
ZH Jt ( histamine ) 578. 4 170.0 32
315.4* 24
A I ( spermidine ) 845.5 305.4* 34
360. 5 40
K ( spermine ) 1135.6 170.0 65
360.3 " 48
A 1% ( octopamine ) 620. 0 170.0 32
234.0" 37
AT i ( agmatine ) 364.2 170.0 29
305.1° 20
P8 J1# ( tyramine ) 604. 4 170.0 35
370.4 " 25

H (note) : * S E & ES T (mean quantitative ion)
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Fig.1 Extracted ion chromatograms of blank derived solution(a), mixed standard derivative solution(b) and enterprise C derivative solution(c)
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3.2.2  LRVEVEIE E R BR ARG FR

HU100 g - mL™" A= 99y 0 1R 4 % BEL & 0 T,
0.1 mol « L™ EMRIEWAMBEE 1 pg - mL™ | B HHi
B, 2R T, TR B A T 1A A W e e T s B 10
b A9 o4 100,50 .,.25.5.1.0.5.0.1.0.05.0. 01

ng + mL " (A P IR A B VA R L A JEE AR ) e A4
WHERE . DAALE W (G i T AR Y D AR B, DLAS 2R
PO RO LW E X g B A AR AR Sk Bl A58, L S/
N g 10 i BEAE R s fEBR s LA S/N O 3 I 14 e JEE
PRI R o

F4 HUERE.EPAREMEXRYGNRFIESRR

Tab.4 Linear ranges, regression equations, correlation coefficients of analytes, limits of detection and limits of quantification

A W AMEVE EIEpy LOD/ LOQ/
(biogenic amines) (liner range)/ng + mL ™! (regression equation ) (ng-mL™") (ng-mL")

1% ( tryptamine ) 1~100 Y =122 406X +44 389 0.999 8 0.05 0.15
% 2. ( phenylethylamine ) 1 ~100 Y =122 041X -28 701 0.999 1 0.10 0.30
Ji 1% ( putrescine ) 1~100 Y =384 042X +677 583 0.997 6 0.01 0.05
J' [z ( cadaverine ) 1~100 Y =319 873X +212 301 0.999 8 0.10 0.30
21 iz ( histamine ) 0.5 ~100 Y =266 589X +79 442 0.999 9 0.05 0.15
41 ¢ (octopamine ) 0.5 ~100 Y =128 556X -7 759. 4 0.999 6 0.05 0.15
KT Mz ( agmatine ) 0.5~50 Y =548 352X +735 514 0.997 0 0.05 0.15
% 1% ( tyramine ) 1 ~50 Y =263 865X +51 327 0.999 0 0.05 0.15
TS e ( spermidine ) 1~100 Y=79 679X +5 617.6 0.999 6 0.10 0.30
i 162 ( spermine) 5 ~100 Y =48 990X +707 442 0.990 0 0.10 0.30
3.2.3 MEMEEFREEE R A EWTPINA 3 BRI AW NIETE AR RSD WIS RE B EE . 10 AR

AR BE K B B i A P I R AR
FREADURE i, R SE 1) BE5E 5 IERE dh O VE Bl A
[l BE 25 P47 4 3 O R, ERE AT 315 1Tk

P B YR B 7E 84. 1% ~ 106. 2% Y Rl A, W 1l A
RSD ¥ KT 2. 4% , £ AT 12 32 30 N, Ut B A 3% of
i MR S A R AT A A 2K

RS HEMEXBRER(n=3)

Tab.5 Experimental results of accuracy

Y FHIBME S IIES RSD/
(biogenic amine) (theoretical value)/(ng - mL™") (measured value)/(ng - mL~") (recovery) /% %
6% ( tryptamine ) 5 4.48 89.5 1.7
50 49.97 99.9 0. 30
100 95. 02 95.0 1.1
% Z, % ( phenylethylamine ) 5 4.96 99.2 2.2
50 49.01 98.0 1.7
100 95.73 95.7 2.4
Ji 1% ( putrescine ) 5 4.72 9.5 2.4
50 49.73 99.5 1.0
100 96. 39 96. 4 2.4
J7 1% ( cadaverine ) 5 4.88 97.5 0. 80
50 49.11 98.2 1.3
100 97.25 97.2 1.2
2 i ( histamine ) 1 0. 84 84. 1 1.2
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F5(4)
Y HHGME SEIAE IIES RSD/
(biogenic amines) (theoretical value)/(ng - mL™") (measured value)/(ng - mL™") (recovery) /% %
50 51.37 102.7 0.8
100 98. 18 98.2 0.5
A1} (octopamine ) 1 1. 01 101.0 1.2
50 51. 65 103.3 1.6
100 102. 69 102.7 1.3
AT B ( agmatine ) 5 4.99 99. 8 1.9
25 26. 56 98.5 0.70
50 48. 67 97.3 1.1
i B ( tyramine ) 5 5.08 101.5 1.2
25 24.62 106. 2 2.3
50 51.25 102.5 0.5
A I ( spermidine ) 10 5.12 102. 4 1.3
50 52.46 104.9 1.1
100 100. 70 100. 7 0.2
A% 1z ( spermine ) 5 10. 39 103.9 1.2
50 52.76 105.3 0.8
100 100. 86 100. 9 0.8
3.2.4 PIKSEE TEARTR B RS AT 25 F R R T DI E , Rl g 4 2R S

NP AR S 1 PR XS R AR R R, 5 MR IR A5 R AT IR 45 AR RSD HOR >
— T NSHEA R B3 PAT R s R IR, 6. 1% , R IR WA, 05 7 16 AR S BEAT 6 20K

R6 HEFEERE

Tab. 6 xperimental results of Intermediate precision

W Mt (E SEE ElivEs RSD/%
(biogenic amine) (theoretical value)/(ng - mL~") (measured value)/(ng + mL~") (recovery)/% (n=6) (n=6)
{61z (tryptamine) 5 4.65 93.0 1.7
50 50.71 96.2 2.7
100 94. 96 95.0 1.4
3 21 ( phenylethylamine) 5 4.95 99.0 4.7
50 50. 69 102.0 6.1
100 95.35 95.4 4.1
Ji% iz ( putrescine ) 5 4.73 94.6 3.3
50 50.93 99. 4 1.0
100 96.99 97.0 2.0
J7 B ( cadaverine ) 5 4.80 96.0 1.6
50 49. 83 99.3 2.1
100 95.90 95.9 2.9
21 Jti¢ ( histamine ) 1 0. 87 87.1 2.4
50 51.07 92.8 2.2
100 99. 57 99.6 2.5
A1 i (octopamine ) 1 1.01 100. 7 2.9
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Fo(4)
Wl BB E S IIES RSD/%
(biogenic amine) (theoretical value)/(ng - mL™") (measured value)/(ng - mL~") (recovery)/% (n=6) (n=6)
50 50. 83 100. 5 2.9
100 99. 34 99.3 2.8
AT B ( agmatine ) 5 5.03 100. 5 0.90
25 26. 35 102. 1 1.6
50 48. 64 97.3 0.90
i} ( tyramine ) 5 5.09 101. 8 1.2
25 24.50 99.5 2.1
50 49. 44 98.9 3.1
K ( spermidine) 10 10. 40 103.3 1.0
50 52.32 103. 4 0. 80
100 101. 90 101.9 3.3
K I ( spermine ) 5 5.07 102. 1 1.6
50 52.82 104. 8 1.2
100 97.01 97.0 3.0

3.2.5 e
PA3.2. 1 L g PR i 3 il b 5 98 A
i, 24 h A [ IR [] AT BEAE B AT E N, 10 R A g i

g AL RSD #9AN KT 1. 8%  Z5 R AN 7 Pros, i
WG LEAAE A AR P LA

x7 BREMEIBRER
Tab.7 Experimental results of stability

e W T FH ( peak area) RSD/
(biogenic amine) 0h 3h 7h 16 h 20 h 24 h %
6, % ( tryptamine ) 4119 183 4045 376 4 069 937 4128 617 4085 385 4119 501 0.70
% 2. W ( phenylethylamine ) 6 701 573 6 553 464 6 526 703 6793 125 6 780 382 6 668 081 1.5
J % ( putrescine ) 23 606 776 23 702 536 24 400 091 23 566 663 24 338 099 24 338 400 1.5
J7 1% ( cadaverine ) 18 369 289 18 673 109 18 741 316 18 597 267 18 201 829 18 587 268 1.0
20 J#% ( histamine ) 14 103 184 14 391 824 14 681 918 14 234 286 14 100 206 14 308 824 1.4
a1}l (octopamine ) 6 373 315 6 571 230 6 503 622 6 229 026 6 335 332 6 471 839 1.8
JIK T iz ( agmatine ) 27 231 170 27 101 667 27 335 916 27 832 552 27 393 184 27 533 305 0.90
% i ( tyramine ) 13 440 670 13 332 678 13 288 106 13 337 480 13 363 843 13 222 083 0.50
RSz (spermidine ) 5207 247 5139 346 5116 004 5327 536 5169 879 5219 641 1.3
i Wi (spermine) 4 672 527 4509 564 4 547 032 4611 538 4 567 482 4616 442 1.2

3.2.6 M

PA“3. 2. 17 LR AEIUT B sl dl inbs 7 O R i, R
FHA TR ASCRES FRAS [7) €00 i A AR 17 i A2 2 e i ik
B ZOR , AR R T 1 1 Al SEHE

3.2.6.1 Y% KM AB Sciex5500 ¥ Jii Bk A i3F
AR, S BCES 1 1T 10 Fol A gy i 14 e 70 L 4
H T 37E 0. 95 ~ 1. 05 JEE N, fE Mg LE R T 3,

K% BES2 5 RSD BR KT 4. 0% , Sl FHAS [l %
R 2 R Gt 3 PP SR, 207 VR T I R 4F

3.6.6.2 fOi%tE 435I A Thermo Hypersil GOLD
aQ Ci5 (1.9 pm, 2.1 mm x 150 mm) FI Shimadzu
Shim - pack Velox SP — C3 (1.8 pum,2.1 mm x 150
mm) A FEFE AT, R4S LCQuan ks 4b BRAK 14
R, ho sWER AL XS FRIEAR T 90% , #i & A 13 78
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0.95 ~1.05 Ju[E N, (5 M L Y KT 3, REH E R RS
EHER ., 45583 8 Frn, Thermo Hypersil
GOLD aQ C o #1250 M B 4, HOR % B S0

RSD #JANKF 2% ,Shimadzu Shim — pack Velox SP —
Ciy HEMRGIE YR 2, HIT e bée Y 4 2% ok
FEH,WE 2 s,

*8 FRBEHRFEAMEEE

Tab.8 Experimental results of investigating different chromatographic columns

X FRi HiRRH T (EL 324
W (' symmetry) (trailing factor) ('signal to noise ratio)
(biogenic Thermo Shimadzu Thermo Shimadzu Thermo Shimadzu
amines ) Hypersil GOLD Shim - pack Hypersil GOLD Shim - pack Hypersil Shim - pack
aQ Cjq Velox SP - C g aQ Cig Velox SP — Cy4 GOLD aQ Cyg Velox SP - Cjg
4,1 ( tryptamine ) Passed Failed Passed Failed Passed Passed
oK Z % ( phenylethylamine ) Passed Failed Passed Failed Passed Passed
J&& It ( putrescine ) Passed Failed Passed Failed Passed Passed
J iz ( cadaverine ) Passed Failed Passed Failed Passed Passed
ZH i ( histamine ) Passed Failed Passed Failed Passed Passed
411 ]l ( octopamine ) Passed Failed Passed Failed Passed Passed
AT % ( agmatine ) Passed Failed Passed Failed Passed Passed
1%} ( tyramine ) Passed Failed Passed Failed Passed Passed
A ( spermidine ) Passed Failed Passed Failed Passed Passed
A5 11z ( spermine ) Passed Failed Passed Failed Passed Passed
7 (note ) ; Passed "HAF5 53K (meet requirements ) ; Failed i A4 25K (not meet requirements )
6 000 0007 a 2 500 0004 b 700 000+ c
,, 20000007 ,» 2000 000 , 2000009
2 & & 500000
i = 1500 000 e
z z £ 400000
;g/ 3000 000+ ;g/ 1 000 0004 ;g/ 260 600~
i 2 000 000 B 200000
i 1000 0007 % 5000007 = 100 000+
0 T T T / T ) 0 : T T ; ; ] 0 T T T r 7 ]
0 1 2 3 4 5 6 0 1 2 3 4 5 6 0 1 2 3 4 5 6
t/ min t/min t/ min

a. Agilent ZORBAX SB - C,g3 b. Thermo Hypersil GOLD aQ Cg
2 FAEBIEERIT RIS FiR

Fig.2 Extracted ion chromatograms of agmatine with different columns

3.3 RSN

S T A 57 0 5 e 18 U R T S R
ah PEATRGIN , L2, 3. 37 T 7 vk A Ak o VA R
“2.47 R AT A A T HE AT T AR B, (2.1
“2. 27 WU 43 BT % A T RE I A, 1O SR A ) g 1 e
AL, IBEA T An ME it it B & . 45 R R,
e T e 55 £ e DR 2 e ¥ AT R
e )7 e A e RS e SRS I YA A AN [R) AR BE ) A
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c. Shimadzu Shim - pack Velox SP - C g

R 9,
3.4 Rt N E LK

e i A 45 R O R AR R T e RN g ¥y
AR T, S e & g 1. 5%~ 56. 5% , 7' i
BN 36. 5% ~ 80. 4% ; 2 e K I TN RS e 414
AN BE ARG, 2 e 7 i T 25. 9% ~ 72. 1% , K I
T R 15. 4% ~ 100% , VA B 25 5 F [ 23. 2% ~
69. 1% , Z5HILIE 3,
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Tab.9 Measured values of osteopeptide preparations
41 (content)/ (ng - mg ')
Al ik
TR N i i “HlE il WA il BT Bz gl

(enterprise) (lot No. )

(putrescine) ( phenylethylamine) ( tryptamine) (cadaverine) (histamine) (spermine) (spermidine) (octopamine) (agmatine) (tyramine)

A 1 / / / / / / / / / /
2 / / / / / / / / / /
3 / / / / / / / / / /
B 1 540. 6 / / / / / / / / /
2 477.4 / / / / / / / / /
3 581.3 / / / / / / / / /
C 1 27.47 / / 10.4 55.4 192.6 228.4 / / /
2 31.89 / / 9.6 51.3 206. 4 206.5 / / /
3 29.72 / / 10.0 55.7 143.6 214.0 / / /
D 1 13.1 / / 50.6 / 10.4 132.3 / / /
2 13.5 / / 54.4 / 9.6 112.3 / / /
3 14.4 / / 57.0 / 13.8 158.2 / / /
E 1 15.3 / / / 15.9 18.9 85.5 / / /
2 15.3 / / / 20.4 30.9 133.6 / / /
3 15.1 / / / 36.6 13.8 128.6 / / /
F 1 16.7 / / 17.9 14.5 19.0 52.8 / / /
2 16.3 / / 18.7 16.4 11.2 41.4 / / /
3 19.1 / / 21.8 15.2 9.3 60.2 / / /
) . 4 S (hictarmi 0d
- 650 J& B (putrescine) ; (5) g - 100 /"M(cadaverine) ; (5) g - 60 40 i (histamine) ; sq
1 10d
2 550 = 10d g 50 =10d g =
g g 60 g 40
Ty : 3
£ g 4 £ 2
3 25 S 2 3
L] L] L]
{HI 0 S {HI 0 ¢ {HI 0 T T S T
Q\ O O Q,\ O O Q,\ O O
@é@ r%@ S ,&w@o@% @/ r%@ r&%@ S ,&%o,&% @/ xw r&%@ B ,&%o,&% @/
& & & & & & & & & & & & & & & & & &L
fé‘é fb‘& ®& fz>°& & & ré‘é fb‘& ®& fz&é S ré‘k ‘§ %9\;& 90& & &
N N N N AN\ @ & N N N N
, mod ) mo0d
_ 25— FhM(spermine) =5d 250~ JEHSf%(spermidine) =15d
"m0 c10d "o —10d
g 20 g 200
en en
< 15 < 150
§ 10 g 100
=] a
ﬂi’lﬂ 0 T T C) T 1 Eﬂ 0 T T GI 1 Q
DD O PN [ RZS) %@ <
,—&2}’@ )—-\:;’,@ ,—&2}’@ ®§'&ch§,@ ,—§‘§’ §’ ’3’2;@ S’?@ll@ r&§f@0§/§'& IX§/
@Q&"‘D § é‘b- §f{b Qf(bt é‘b §\§W ‘b"os"(b- %9&% § &‘b- S'Qb &‘b (b&\f{b
F & & & 6‘ & & & & & & &
B3 BRRARTERISRPEVRSENENL
Fig.3 Change of biogenic amine contents in osteopeptide injections under high temperature test
SROE MR A R B B IEAEO0 ~5 d N i Y & AT KR 12.2% ~ 86. 9% , K ik & B R KE

B 7.0% ~ 107. 3%

37.1% ,0

,5 ~10 d § 254k 9. 5% ~
~10 d, RS RN 2. 1%~ 11.0% ;

24.0%~100. 0% , IV ¥ &
/H%m@ 40

HTRMHT7.7~27.7% .
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650 /BN (putrescine) mod 80~ /' M(cadaverine) -o0d 60 4H % (histamine) -o0d
N =5d N =5d % =5d
g 550 10d E 60 O 10d g 10d
5 | 3 g 40
=450 = =
‘5 70 . :’5 40 :‘i
2 2 £ 2
5 3 s H
] ] ] ﬂ
“ ¢ $o & A APS Sy s B
Nag \ O O AARNEAA 18 \ @) Q o) Q) Q\ Nad \ @) Q Q\
§’@ ’g,%,‘@ )—g/%‘,&ez @§"Q0r&§/‘a B’}@,‘Q §"Q )—g/ )@&6 g]§,‘0 ®§/&QQ§,%Q @% §"Q )—g}@,&@ ’g,%,‘@ 1g§’@ g,%,&@ @%@
f(b- f{b Q"{b- K‘B %‘b Q‘{b‘ QQK‘D Q\;{b- \&b Qf(b- Q&‘b Q\é{b Q&(D Q"{b- \&b f(b- Q&‘b Q\é{b
& ¢ & ¢ & & & & ¢ ¢ &
25+ K&l (spermine) m0d 250+ LK/ (spermidine) mod
% = 5d % =5d
g 20 = 10d g 200 c110d
o0 on
£ 15 £ 15
= =
%’ 10 }‘é 100
S S 5
H o bl
a 9
RARNM AR CO PN §E.
§'@ §>¥, Ig/% I—«&'@ rg,%@ Ig,§' §'@ §>¥, Ig/% I—«&'@ rg,%@ Ig,§'
‘b f@ & rr, ;@, & ‘b f@ & rr, r@ &
& &S q&‘x gs & ‘Z&& S q&‘x gs S
@ & & 6‘ 6‘ & & & 6‘ 6‘ &
B4 SEABIKETEREIHERENRSENTN
Fig.4 Change of biogenic amine contents in osteopeptide injections under intense light test
3.5 s AL S B A L A )5 7 e RS

IR AR R ,0 ~3 A Ll B HﬁWﬂﬂ@ 76.0%~378. 1% , 28 Jtit % 1 # T 170. 8% ~ 430.8%
OB 14.2% , oMl 4 o B9 e S RS 3 ~6H BT ALt B A R AR R R R
89. 7%~ 194. 0% , 5 JEAlk. B B el e &5 iﬁi%ﬂ Ko 0~6 D S BN 74. 6% ~242. 8% , WA
VIR A REATAE 22 5 S 28U B MG & el 3. 6%~30. 7% o 4RI S,

600 J& & (putrescine) -0 E (month) 125 J7 %(cadaverine) M 0/ (month) - 4 % (histamine) M0 A (month)
~ = 1 (month) =1 1H (month) ~ =113 (month)
'%0 5004 1 3/ (month) %‘3 100- 13 A (month) %0 1804 =33 A (month)
g0 L 6H(month) % 6H(month) g, 726 H (month)
% 400- % 754 % 140~ 7}
g , 3 S 55
& = b
< / 5 / ? N o 41 o-HlA 7
PRI (O O@ SRR ) q,\ Oo ‘o@ ‘wa Go ONED 3 Qca
TR B R S g‘:ﬁ G r&‘iﬁs T R % 5 l&%@ e 28 A R S S
& & & & & & F 9@ o ;@ o 9@ c@ o ;@
‘bé & & q&\\f‘ & & f»“é & & & & & rb“\;s & & & &S &
R & ¢ ¢ ’\° & & ¢ ¢ ¢ (\9 & &
60— A%/l (spermine) = 09 (month) 4004 W FE % (spermidine) 0 H (month)
1.:0 = 1H (month) ;;n =11 A (month)
g I:l 3 A (month) g 300 =313 H (month)
% 40 7 6 H (month) Y 6 H (month)
g g 200
2 20 =
3 S 100
I g
&y / / . ALE / /
DD O QQ\ ‘(«a §\§¢<¢\ Oo Oy @ ‘wa
SRS O ,% SEINIRE
c@ r@ &;{D Qr@ q&é q,&“\;} Qr@ Qf{b & ;@ o‘“& ,boé
& ¢ & & ¢ & & ¢ & ¢

5 MERRE TEKENEFEMREENEN

Fig.5 Change of biogenic amine contents in osteopeptide injections under accelerated test
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4 g

iR AR A2 - HPLC - MS/MS #5711
JIRTESH B P 10 o 22 W) 1 2 W) T« 2K 2 M L (o Ji | T
i A e 2H e IKCT M T T SRS T FORS
i 1) A E Tk, T A A R SRV T
MR G 65 B8 | v JSE O PR 2 75 3 20K, 5 sk
WO CIEE AT LG, 1% 05 12 RO vy, A P, 3
e R A I 5 A AT R A A A - DUARAT
TR 1207 il i — 2 MS 1B R B 1
G MS SR ARG 240 T A IE B T F A%
B ET, X F AR BOE A0 4 B A

ANTa] €8, 3% K i % 25 %2 & B, Thermo  Hypersil
GOLD aQ Cy 73 A A %5 A= W e SR 0 Jot v A PSSR 1Y
G W08 B T, 5 B L BOR O AR P G B
157 G ) Joe ik B R A LU B AT R ) B P
Shimadzu Shim - pack Velox SP — C ; f1 Agilent ZORB-
AX SB — G B IURL I il P AT B0OR 52 T S I i 2 A1
At (ANt ), R B 25 P R 1 s Tl B
T INA & 40 B 8 B, A B s R R 8 6 22 O ik 2
5 R RAEAL S P 2 A SR L 1 0 BEACR (3
TER SIS % 88 b & P Agilent ZORBAX SB - C g
A R E AL, Shimadzu Shim — pack Velox SP -
Cos X T AR YRR T 4t R R B xf
(iNERLE T

RS 590 2B W e 2 0 o i A e B B Y 1
i M AL R T SR I YA R T e R e A
O Bl i, TR R Y 83% , FLUR R RS e R 1 5
3 KAl 9 HEUCE IRTE SR P ARG AL, e A
i e 1A 3 LR f R T ) SO A e S 6 o e TR A
BN, AT 0 Bk — 20 X 28 7 il vh AR W i 2
P R S 0 A5 RS I R AS BSOS AR SR AT BE 5
vixine

et R P 5 e PR 2% 3 i A i 6 5 2R B L
IR 598 P A W S B AT AR AR, R IR
CEST R A JUER 3 R i A /N o 5 22 I T
KA 2 TP IR, A W I 1) 7 A B B TR )
JEO T SRR P A 1 B R A R AT
FAR g A= W iz, RIVRE AR 7 T 25 v A R T 3o R )
HE AT P ], R Fd R AT T S A A T 1
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R e BB VR TR J8 i Rk — 2 e 760 3K JH
BEART R 0 % 4 2 R W G A 5 L (1
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(B, R B it v A O M 2 i S AR A, R oA JURE AN
1 700 J5 ek 42 o R PR 22 A Ve SR SRR .
TLEWI NG W) Bl S e 22, ot S v A%k 1 o 1) ARG 7 0k
e R A W I e I AR R AT R . H
B BE X 22 4170 AR AL 25 7P 19 LR W e A D D7 1 A 22
PR AR 38 A0 it 21 250 -5 T A6 00 A ) 114 Ry e BB
EL I AL L5 A6 00 07 3k R AT R G 5T, 45 A il
PRISE AR T L WY I I T 5 1 5 A8 RO e A 1
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