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Improved Determination Method of Morantel Citrate in Formula Feeds by LC

Masayo NOMURA"
(*Food and Agricultural Materials Inspection Center,

Fertilizer and Feed Inspection Department)

An analytical method for determination of morantel citrate in formula feeds using liquid
chromatograph (LC) was improved.  First, 10.0 g of sample was added with 100 mL of
methanol-water (17:3).  For non-heated formula feeds, the samples were extracted at room
temperature.  For heated formula feeds, the samples were extracted at 40 °C.  After the sample
solutions were purified by basic alumina column chromatography (Merck, Aluminiumoxid 90 aktiv
basisch Art. 1076), and subjected to LC with a UV detector at 320 nm for determination of
morantel citrate. =~ The LC separation was carried out on an ODS column (Showa Denko, Shodex
C18MA4E, 4.6 mm i.d.x250 mm, 5 pm) using phosphoric acid buffer solution-acetonitrile (4:1) as a
mobile phase. A recovery test was conducted using three kinds of non-heated formula feeds
added with morantel citrate at 15, 30 and 45 g/ton. = The mean recoveries of morantel citrate
were 90.3~103 % and the relative standard deviations (RSD) were within 4.6 %. A collaborative
study was conducted in nine laboratories using two kinds of non-heated formula feeds for growing
pig added with morantel citrate at 30 g/ton and heated formula feed for suckling pig designed with
morantel citrate at 30 g/ton.  The mean recovery of non-heated formula feed for growing pig 1
was 102 %, and the repeatability and reproducibility in terms of the relative standard deviations
(RSD, and RSDg) were 3.5 % and 3.0 % respectively.  These values were 102 %, 2.8 % and
3.5 % for non-heated formula feed for growing pig 2 ; 96.4 % (recovery to designed value), 1.0 %
and 2.3 % for heated formula feed for suckling pig respectively.
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chromatograph (LC) ; feed ; collaborative study

F—U—F: 72 URET TV GERPEA ; SEHRINY ; BAEE k7 v~ k7
77 gkt HeERUER

1 #& =
JEUERET T IVE, BAEICEBW L TFREINER L TV D RE My OF %72 FlH O i |
FHEE LT, S FEAICYBESNAEERIME LCisEEsh P, B B ERHALENTH
B R AR A EEHT 30 g/t OTMMARZRD HLTWD 2.

T OBNEATEOE N EMOKFE Y B2 AN v 4 — IR R AR A



14 fREHFZEHE Vol. 36 (2011)

OB D/ 2V BET U FADOEREICONTE, HE Y, FHES Y, BF s IRk ©
OWENRH Y, BEICEFE PR DICE ST\ 5.

BUE, M REEICINE SN TWHWDEFZ XTI Vb U A7V =0 T L% FV TR
EArTolotk, Wik a~ N7 7 CERTHHE (BT [BUTE) YL vdl) T, —EHoBAR
B o sz @Be7 T VOEEMEMES RDLFFAPRBOLNTEY, ABEPRALLNTE, I=
7T MLBORESGEEHOT DI ENTET, XEBRKNEECTH -7

Rk 18 45 5 H £ CEIBMI N EHEICIE STz, A% —b—JK (17+3) Thit LR T
VR TG S E (LUF THE Y2 vw o)) ofESIE, MEREHCBW T o v BET T
RS ST, KENEZ 2T 568 bo722 & Th 5.

AlE, ZORMESOSEZTOLIC, HEEZEICLT, MBWE S ZRAFREHCEH T 5 E
LERSILIZ0T, TOMEEZRET D,

B, JZUBET T VOMERE Fig. 1 1TR LT,

il

S 0
= OH
0
7 . HO + H,0
OH OH
NZ >N o)

1-methyl-2-[(E)-2-(3-methylthiophen-2-yl)ethenyl]-5,6-dihydro-4 H-pyrimidine
2-hydroxypropane-1,2,3-tricarboxylic acid salt monohydrate
CisHa6N,OsS  MW: 430.47
CAS No.: 69525-81-1
Fig. 1 Chemical structure of morantel citrate
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Table 1  Compositions of the formula feeds

Formula feed Ingredient types Proportion Ingredients
types (%)
For suckling pig 1 Grains 57 Corn, Extruded soybean
Oil seed meal 25 Soybean meal, Rapeseed meal, Corn gluten meal
Animal by-products 8 Dry whey, Fish meal, Dried skimmed milk
Brans 1 Rice bran
Others 9 Bakery waste,' Animal fat, Calcium phosphate,
Lactose, Calcium carbonate, Salt, Feed additives
For suckling pig 2 Grains 56 Cormn
Oil seed meal 20 Soybean meal
Animal by-products 10 Fish meal, Dry whey, Dried skimmed milk
Bakery waste, Calcium carbonate,
Others 14 Calcililym phosphate, Animal fat, Salt, Feed additives
For suckling pig 3 Grains 50 Corn, Soybean flour
Oil seed meal 23 Soybean meal, Rapeseed meal
Animal by-products 5 Fish meal, Dry whey
Brans 3 Corn distiller's dried grains with solubles
Others 19 Bakgry waste, Animal fat, Calcium phosphate,
Calcium carbonate, Salt, Feed additives
22 K
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JTUBET TV ((fE) AR ARG SRS, #EE 99.9 %) 25 mg % EMEIZ &> T 250
mL OBERET T AIZAN, A¥ ) —/VEMXTENL, LITERE CRIEREZMZ TY
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3) U4 —4—/NZ : BUCHI Labortechnik # B-490

4) mLOOHER 2R H-36

5) Ly BERS © Sigma Laborzentrifugen GmbH ¢ 1-14
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Table 2  Operating conditions of LC for analyzing morantel citrate

Column Shodex C18M4E (4.6 mm i.d.x250 mm, 5 pm)
Mobile phase phosphoric acid buffer solution*-acetonitrile (4:1)
Flow rate 1.0 mL/min

Detector UV detector (Wavelength:320 nm)

Column temperature 40 °C

* Dissolve 6.8 g of potassium dihydrogenphosphate to 1L of water, adjust pH to 3.3 with phosphoric
acid-water(1:10)
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Sample 10.0 g

——add 100 mL of methanol-water (17:3)

— stir for 30 min (Heat treated formula feeds: stir at 40 °C)
—— centrifuge for 5 min at 1,600xg (3,000 rpm)
Aluminiumoxid 90 aktiv basisch Art. 1076 (Merck)

— apply sample solution

—— waste 5 mL of eluate

— collect 5 mL of eluate

—— centrifuge for 5 min at 5,000xg (10,000 rpm)

LC
Scheme 1 Analytical procedure for morantel citrate in feeds
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Fig. 2  Calibration curves of morantel citrate by peak area (left) and peak height (right)
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Fig.3 Chromatograms of sample solutions
LC conditions are shown in Table 2.
(Upper) Sample solution by extracting with methanol-water (17:3)
(Lower) Sample solution by extracting with water-methanol-acetic acid (15:4:1)
(The peak of morantel citrate is combined with an interference peak.)

(Arrows indicate the retention time of morantel citrate.)
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Table 3 Comparison of recovery to designed value of morantel citrate by heat treatment
process of sample and extracting solvent

Before heat treatment process After heat treatment process
Methanol-water Water-methanol-acetic acid Methanol-water Water-methanol-acetic acid
Formula feed (17:3) (15:4:1) (17:3) (15:4:1)
types Recovery to RSD” Recovery to RSD Recovery to RSD Recovery to RSD
designed value® designed value designed value designed value
(%) %) (%) %) (%) ) (%) %)
For growing pig 101 1.2 102 1.9 89.2 3.5 97.5 0.5
For suckling pig 1 95.2 2.3 93.7 0.9 92.8 5.0 95.9 4.1
For suckling pig 2 102 0.5 101 0.5 104 5.8 100 0.2
For suckling pig 3 95.3 2.1 94.1 1.1 87.2 4.2 93.0 1.6

a) Mean (n=3)

b) Relative standard deviation of repeatability

2)  FlHERAERE O IR EE S o Eh ik

MBGAEHZ SWT, fliHEEE s LT, REOMEREETH L A % 7 —v—K (17+3) KO
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Table 4 Comparison of recovery to designed value of morantel citrate by extracting solvent

and temperature

Methanol-water Water-methanol-acetic acid

(17:3) (15:4:1)
Formula feed 10 °C 40 °C 10°C 40 °C
types R t
Aecovery 0 Y RSDY Récovery to RSD Récovery to RSD R<?covery to RSD
designed value o designed value %) designed value %) designed value %)
%) . %) ' %) ' %) '
For growing pig 66.6 0.3 104 0.6 101 1.0 101 0.8
For suckling pig 1 87.0 23 101 1.6 93.6 1.3 95.7 4.8
For suckling pig 2 88.6 33 103 1.8 100 0.5 101 0.9
For suckling pig 3 70.0 0.9 98.8 0.6 94.1 1.2 934 1.3
a) Mean (n=3)
b) Relative standard deviation of repeatability
Intensity / arb ututs
10000
a000+
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Fig.4 LC chromatograms of sample solutions

LC conditions are shown in Table 2.
(Upper) Sample solution by extracting at 10 °C (Extracting solvent: methanol-water (17:3))
(Lower) Sample solution by extracting at 40 °C (Extracting solvent: methanol-water (17:3))

(Arrows indicate the peak of morantel citrate.)
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Sample 1 Non-heated formula feeds Heated formula feeds
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100 ._4/._\‘_\. o /4’4
104.5
% 983  99.1 10361008 %0 979 101.11034
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110 M 110
100 100 ’/./4——0———0
% 1015 1044 4o, 10501068 g9 901 1027 10301042
IS %0 80 88.6 '
3\/ 70 70 :
% 60 1 1 1 1 1 60 1 1 1 1 |
% 0 10 20 30 40 50 0 10 20 30 40 50
>
3 Sample 3
gl 110 110
99.6 90
2 80 95.6 964 985 983 80
g 70 70
g 60 1 1 1 1 J 60
3 0 10 20 30 40 50 0 10 20 30 40 50
R4 Sample 4
110 110
100 W 100
90 103 90 964
80 948 951 954 982 80 g74 929 957 %
70 70 78.8
60 L L L L 1 60 L L L L |
0 10 20 30 40 50 0 10 20 30 40 50
Sample 5
110 110
100 0/’\0-\’_. 100
90 1042 1021 90
80 97.3 986 977 80
70 70
60 f L L L | 60 1 ! ! ! y
0 10 20 30 40 50 0 10 20 30 40 50

Temperature of extraction (°C)

Fig. 5 Comparison of recovery to designed value of morantel citrate
by temperature of extraction sample 1~5
(Non-heated formula feeds (left) and heated formula feeds (right))
LC conditions are shown in Table 2.
a) Mean (n=3)
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Table 5 Effluent pattern of morantel citrate from basic alumina column
Fraction volume (mL)

Recovery to designed value”

0~2 ~4 ~6 ~8 ~10 ~12
Before expander processing (%) 110 103 100 100 98.6 100
After expander processing (%) 106 102 98.8 97.2 99.9 96.7

a) Mean (n=3)

35 JTURET T IIVOREICLDREBIZONT
AL T HHEREIZ 40 °C T30 0MNET A2 &D, ZZVBET VT IVOIREIZ L DL EMN
, PIAMEYE % & £ 72 WECA SR DR U 7 285BIk 2 €, 2R HERR 2y 17 T CHERR L 7z
22D DIZHEV, ImLHIC3pg ZEHT 57 T UBET VT MEERERRL, BEOT T AR
BRAEIZIEREIC 1 mL A4y, S0°C UL TIEE A CHzll ¥ 5 & CHUERM L2k, ER T AZEST
o L7224 D 1) KODICHE- THHEMEWE 2 & 2 VRO BLA R (I 7K E UH)
MO UIZREHEIRD 9B, 20 1 mL %, Rl OBEAER % FE L7t OB tan 77 ZRBRE I
IEfEICINZ CHEREMZ WL, B Lc. TO%, 40°CITRELTZY +—F =" AHT, %k
HETFTO, 4, 8 XU 24 [ FRE L 72 ORBHAKR ZWRIK 7 v~ N 7T 7IZHEAL T, RKE{LE
PRI, ZOFER, Table6 D L35V, 40°C 5 FC 24 FEFAHZ CTH 7 VU BRE T VT LD
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Table 6  Stability for morantel citrate at 40 °C
Elapsed time at 40 °C  (hour)
0 4 8 24
Concentration® (%) 102 102 103 102

a) n=2
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;. OAHRMEA T MELHY, Z0Hrb, JZUBETUTILVEDOHANED LTS G
OIF R2FEE (WA TV y, TEI=A Yy, m7nbhvAfvy, TU0IvAT )y, TL¥x
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Fig. 6 LC chromatograms of blank solutions
LC conditions are shown in Table 2.  (Arrows indicate the peak of morantel citrate.)
(Upper) Sample solution of formula feed for suckling pig by extracting at 40 °C (not spiked)
(Lower) Sample solution of formula feed for suckling pig by extracting at 50 °C (not spiked)



Bttt 2 BT T T NVDOREI v~ 7T 7R D EREOHRR 25

3.7 INEVLER S L7z Bl A B~ 0 Sy A 1508 ] o0 1

IMBVLEE S NI LB EB~DOAIED M 2RI o720, 72U BET TN %230 gt 23 A
T o MR OMEBGE (FAMFKRERN) ROE DR —#iEr v kﬂﬂ’fﬂﬂfﬁﬁW)#bD?ﬂ%iﬁ*ﬁr% 5
FEFEICDOWT, RIEICEY 3 SOMTTERL, TORTFIIXT 5 EBMEOEE K OO UK E

(RSD) &% &, HlsaliRa 3k L7z,

ks, MBUNTIEREL LT, ~by MIT (BRofkEZz -~V b I WX - T, ELTHK
KRAEMREZIABIEN X A 2l UCTHLH LTV R ’Eﬂi*”ﬁ‘é), 77TV (RN b
ZHL L) RO F A0 X =T (FEE [EoFIc , RRUELENZIMZ, RKHIZ
BT 52 8T, BEMAREEAEZ S+, @ﬂ%ﬂkéﬁé)bt@ﬂ%@%bt.

Z DFER, mm7®&kb,%ﬂ—%knyb®ﬁﬂ_ F O MBLHE DO #IZB N T, T8
6K OV Dk UKEEIZRFIZERITFEO 5o Tz,
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Table 7 Comparison of recovery to designed value of morantel citrate by before and after

heat treatment process sample

Before heat treatment process  After heat treatment process

Recovery to Recovery to

Type of heat treatment process designed value®® RSDY designed value™ RSD”
(o) (7o) (o) (%0)
Expander pellet crumble 1 95.2 2.3 101 1.6
Expander pellet crumble 2 102 0.5 103 1.8
Expander pellet crumble 3 95.3 2.1 98.8 0.6
Expander pellet crumble 4 99.5 4.6 98.3 1.4
Pellet crumble 97.1 33 95.7 0.3

a) Mean (n=3)

b) Relative standard deviation of repeatability
c) Extract at room temperature

d) Extract at 40 °C
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E LT 24 % FOENE DN INEIGREBR TR Nz n~ N7 T AO—HF% Fig. 712K
L7,
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Table 8 Recoveries of morantel citrate from mash formula feeds

Formula feed types

SIF; l\ll(:ld For growing pig 1 For growing pig 2 For growing pig 3

(g/ton) Recovery” RSD”  Recovery’  RSD” Recovery” RSD”
(%) (%) (%) (%) (%) (%)

15 98.6 3.6 95.7 24 96.6 4.6

30 102 3.2 95.7 0.5 99.6 3.7

45 90.3 2.9 103 3.0 101 0.3

a) Mean (n=3)

b) Relative standard deviation of repeatability

Table 9  Recoveries of morantel citrate from heat treated formula feeds

Designed value : 30 (g/ton)

Recovery to

Type of heat treatment process . 2) RSDY
designed value

(%) (%)
Expander pellet crumble 1 101 1.6
Expander pellet crumble 2 103 1.8
Expander pellet crumble 3 98.8 0.6
Expander pellet crumble 4 98.3 1.4
Pellet crumble 95.7 0.3
Pellet 101 2.4

a) Mean (n=3)

b) Relative standard deviation of repeatability
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Fig. 7 Chromatograms of morantel citrate
(Upper) Standard solution (The amount of morantel citrate is 60 ng.)
(Middle) Sample solution of formula feed designed at 30 g/ton (Crumble)
(Lower) Sample solution of formula feed spiked at 30 g/ton (Mash)

(Arrows indicate the peak of morantel citrate.)

3.9 BUTIE L DR
ARIER OBATEORBEAE Z LT 5720, 3 MEO 7 2 VBT TV EER T 5 RS
FAEHZOWT, IS frE 30gt) I THFEEZAREROBATIEIC LD ER&LKRD .
T2, 21 TR L7 uoBET T LT30gt 2 EATAEAERE 1 EAZ AT, K
WK OBIATYEC X0 W El I GRER & 56 L 7-.
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ZOFEF, Table 10 DBV, EEMEOLENRD L.

Table 10  Comparison of recovery to designed value of morantel citrate
by the existing and this method

This method Existing method
Fomtl}lllplzsfeed Shape of feed deIs{ieg:::ie:f}z;ltSea) Recoverya) RSD" d::;cnc;\éei};ltjea) Recoverya) RSD"
(%) (%) (%) (%) (%) (%)
For suckling pig 1 pellet 101 2.4 86.0 1.8
For suckling pig 2 mash 94.9 2.2 85.9 2.0
For growing pig 1 crumble 94.6 0.9 84.9 3.7
For growing pig 2 mash 99.6 3.7 87.7 23

a) Mean (n=3)
b) Relative standard deviation of repeatability

3.10  H[RFER

RIEOHBIEE Z#HET 2720, H@EalkHT X 2 MR % 520 L 7=,

FEMBGEL (FIRE B AR 2 fikE) ROUMEGE (EAH KB AR A Rk 1 )
R, #m@ﬁﬂ*owfi PUHEMEYE % & £ 72 0TI OEA R (KB BT ELA R
Z1mmD@ESEDLIWNEBIBTHECTHIHELIEZDOL, 72 UVBET T VEERT HEEEA 2R
mu, 0i/ﬁ&“:&7/7/l/%30 gt BAT DR EFE L. MEREHZ WX, ko s =
VEEET T NVORRED 30 g/t THLHEAEEEZHV, 1 mm OMSD WA @IS D E THEL

TR L 7=,

BB OMERIZOWTIE, B LZRED 50 SR CThH o727, T X LDHE -7 5

WOPHT T &2 FEhE Uiz, EOREE, FEMBGE | T, FHEUEIL 99.5 %, Z Ok U
1%, HEAHEHERZE (RSD) & LT 2.7 %, FEMBEGEL 2 TIE, FHEIEEIL 102 %, & O UK
FEVE, FXHEHEMZE (RSD) & LT 2.3 %, MEGKETIX, RRICxHT 2HIE1E95.4 %, %@ﬁ‘ﬁ'@
W UKL, MRS (RSD) & LT 0.7 %Th Y, EHMSMOWEMICHICRIBEIZED 5
VAR A IR

LT 2B T T V%R 30 git BAT DIMEGE (TRERAEGEE) 2 BEED
JZUEET T IIVOERFEDN 30 gt ThHLHMEGE (XY THERHBLA R 1 FEEZH
WT, JA HAARL bW EEE S, W RIGEHE S gEET, MEEAN B AR RSrtE o ¥
— AR IERT, MSIATEOE NEMKEE B 2 2l o & — BfEk 2 A, LRt 2 —,
il 22—, MatTRE 22—, RMEEs 2 —kOR@RE % — (GF9o#RErE) I2kn
TAIEIZHE » TR & 52k L 7=

ZOREFIL Table 11 &0 TH Y, FEMEGE 1 T FEHEILERIL 102 %, EO=EPNMEGK L
T R OVEE WP BURE 2 1% 2 402 AU RH SR HE {22 (RSD, X VRSDR) & L T 3.5 %K N3.0% TH Y,
HorRat (X 0.31 Th o 7=. FEMEGEL 2 TIE, FEHEIERIT 102 %, £ O PR UG E & OV
FHHEEIXZN T RSD, XO'RSDg & LT 2.8%M&03.5%TH Y, HorRat (X0.37 TH-o7z. MM
BGENCIE, RREBICHT DEAIL 964 %, TORERNMIK UFELOEMEBRBEXZLEN
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RSD, X U'RSDg & LT 1.0 %K 123 % TodH Y, HorRat i 024 ThH -7z,
ZEDIY, FRBRETHMH L2k v~ 77 7 OFgfE% % Table 12 (273 L 72,

Table 11 Collaborative study results of morantel citrate

Feed types
Lab. No. Non-heated feed Non-heated feed Heated feed
Formula feed for growing pig 1 =~ Formula feed for growing pig2 ~ Formula feed for suckling pig
(g (gt (gt
1 30.8 30.4 29.9 31.3 27.7 28.0
2 30.3 30.9 29.6 29.0 30.1 29.5
3 30.2 30.2 29.0 29.7 28.3 28.4
4 304 30.0 31.4 29.8 29.0° 30.99
5 29.8 30.0 29.7 30.3 28.8 28.6
6 30.0 32.6 33.0 31.1 29.5 29.4
7 30.1 29.4 29.8 30.3 29.5 29.0
8 29.4 32.8 32.1 30.3 28.7 29.0
9 29.9 30.9 30.7 31.2 29.5 28.9
Spiked level (g/t) 30.0 30.0 30.0°
Mean value” (g/t) 30.5 30.5 28.9
Recovery” (%) 102 102 96.4%
RSD,”(%) 3.5 2.8 1.0
RSD:(%) 3.0 3.5 2.3
PRSD"(%) 10 10 10
HorRat 0.31 0.37 0.24

a) Non-heated feeds: n=18, Heated feed: n=16 (without Lab No.4)

b) Relative standard deviations of repeatability within laboratory

¢) Relative standard deviations of reproducibility between laboratories

d) Predicted relative standard deviations of reproducibility between laboratories calculated from the
modified Horwitz equation

e) Date excluded by Cochran Test

f) Designed value

g) Recovery to designed value
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Table 12  Instruments used in the collaborative study

Lab.No. Instrument . Le colu@ .
(i.d.xlength, particle size)

1 Agilent Technologies Kanto Chemical Mightysil RP-18 GP
Agilent 1100 Series (4.6x250 mm, 5 pm)
Agilent Technologies Showa Denko Shodex C18M4E

2 . .
Agilent 1100 Series (4.6x250 mm, 5 um)

3 Agilent Technologies Showa Denko Shodex C18M4E
Agilent 1100 Series (4.6x250 mm, 5 pm)

4 Waters Showa Denko Shodex C18M4E
Waters2487 (4.6x250 mm, 5 pm)

5 Shimadzu Showa Denko Shodex C18M4E
Prominence (4.6x250 mm, 5 um)

6 Shimadzu Shiseido CAPCEL PAK C18
Prominence (4.6x250 mm, 5 um)

7 Shimadzu Kanto Chemical Mightysil RP-18 GP
Prominence (4.6x250 mm, 5 um)

g JASCO Kanto Chemical Mightysil RP-18 GP
JASCO X-LC 3185PU (4.6x250 mm, 5 pm)
Agilent Technologies GL Sciences Inertsil ODS-3

9 . .
Agilent 1100 Series (4.6x250 mm, 5 um)

4 F&EOH
Bz, AR T D 2 MET T ADHK I n~ 75 72X D ERIEOHR R 2K

L2 A, ROMEENESNT-.

1) MEHRIL0.1~5.0 pg/mL (FEARE LT 2~100ng) O#FPH THEMIEEZ R LT,

2) fHESEE LCAZ ==k (17+43) ZHV, FEMBGEHC S W CIERFIR T, MEGREHZ >
W40 °C T30 21T 9 2 &Ik 0 RAFRBIENFRETH - 72

3) FlAfE 8 FEHIZOWT, RIEIZHE> THRE LR BHRIR AR v~ N7 T 712EAL, 15
bileru~ N7 T 500, IEWEORELZHR LILEZA, IEMEHIIRO LRI o1,

4 JZUBETUTNEGATHHROESEEHZSOWT, ZoF—#Ee v FOREHIBIT S
IMBALERDFTZIZIBNT, ERERE ORI UREEICRFICERITRED bR 7.

5) FEMBGREHZ W TIE 7 = U BRE T v T VO RIILERIT 90.3~103 %, < OfHR UK EIL,
MEHERZE (RSD) & LT 4.6 %L T, MBGEHZOWTIZZ = U BET T VOERRIIHT D
TG 95.7~103 %, O UK, MHxHERER2E (RSD) & LT 24 %L TOMMELE LN
7.

6) 7 TZUBRET VT NVE 30 gt AT HIEMEGE (TRE MBS ER) 2 EL Y = VERT
T TIVDORTEDN 30 g/t Th HMEGE (IFHAMTHKERHEAEE) | FEEZHW T, 93 R
FIZBWT, RIEIC X 2 HFERBREZ £ L7z, £ ORE, FEMEGE 1 TIXEHREIERIT 102 %,
Z O FEWNMEIR UK B K& OV ] BURS B 1T 2 2 VAR I R 22 (RSD, e OY RSDR) & LT 3.5 %
K&TN3.0% THY, HorRat (X 0.31 Th-olo. FEMEGEL 2 TIiE, FHEIEIT 102 %, ZTO=EN
MO UK E L OV M BB EIXE 24 RSD, X P RSDg & LT 2.8 % &1 3.5 % THY, HorRat
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