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Abstract: Accurate antibiotic residue detection in honey is crucial for food safety and veterinary
drug regulation in apiculture. Honey is a particularly challenging matrix. The high sugar content,
strong viscosity, and pronounced matrix effects of the sample make it difficult to extract and detect
target analytes effectively. Moreover, multiple antibiotics are used in beekeeping, while existing
residue standards often provide incomplete coverage. These limitations highlight the urgent need

for a robust and environmentally friendly multi-residue analytical method. In this study, a green and
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sensitive method was developed for the simultaneous determination of 38 antibiotic residues,
including chloramphenicol, quinolones, and sulfonamides, in honey. Sample preparation was based
on magnetic dispersive solid-phase extraction (MDSPE) using a mixed-mode hydrophilic-lipophilic
balance (mHLB) magnetic sorbent. This sorbent combines hydrophilic and hydrophobic interactions,
enabling efficient extraction of chemically diverse antibiotics. Method optimization was performed
systematically. A Plackett-Burman design was used to screen seven factors influencing extraction.
The sorbent dosage, sample volume, and extraction time were identified as the most significant.
These variables were further optimized by response surface methodology, which minimized the
number of experimental runs while clarifying interactions among factors. The final protocol required
only 10 mg of sorbent, 5 mL of sample extract, and 1 mL of methanol for elution. This miniaturized
approach represents an environmentally sustainable method. Chromatographic separation was
achieved on a Poroshell 120 SB-C18 column (100 mmx2.1 mm,2.7 wm) using a gradient of acidified
methanol and water. Detection was carried out by high performance liquid chromatography-tandem
mass spectrometry (HPLC-MS/MS) with electrospray ionization operated in both positive and
negative modes, and multiple reaction monitoring ensured high sensitivity and selectivity. The
method was fully validated. Excellent linearity was obtained for all analytes in the range of 0.02-200
prg/L, with correlation coefficients above 0.99. Limits of detection ranged from 0.01 to 0.12 ng/kg,
while limits of quantification ranged from 0.02 to 0.39 pg/kg. Recoveries at three spiked levels ranged
from 70.5% to 109.3%, with relative standard deviations (RSDs) below 10.8%. Matrix effects ranged
from 0.82 to 1.19, indicating effective suppression of interference and reliable quantification in
complex honey samples. The method was successfully applied to 42 commercial honey batches from
different geographical regions. Several antibiotics were detected, including chloramphenicol, as well
as other compounds without established maximum residue limits. These findings indicate potential
misuse of antibiotics in beekeeping and reveal important gaps in current regulatory frameworks,
underscoring the need for continuous monitoring and timely updates to residue standards. In addition
to high sensitivity and wide applicability, the method demonstrated strong environmental advantages.
Green performance was assessed using the AGREEprep tool, which evaluates twelve principles of
sustainable sample preparation. The method achieved a high score of 0.73, reflecting minimal solvent
consumption, low sorbent use, low energy demand, and negligible hazardous waste. These features
align with the principles of green analytical chemistry and significantly reduce the environmental
impact of residue analysis. In conclusion, this work establishes an MDSPE-HPLC-MS/MS for multi-
class antibiotic residue detection in honey. The method combines simplicity, sensitivity, robustness,
and environmental compatibility. It provides reliable technical support for risk assessment and
regulatory improvement of antibiotic residues in honey, and it offers a valuable reference for the
development of green analytical methods for trace contaminants in other complex food and envi-
ronmental matrices.

Keywords: magnetic dispersive solid-phase extraction (MDSPE) ; honey; mixed-mode sor-

bent; antibiotic residues; green analytical chemistry
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Fig.1 Operational procedure of magnetic dispersive solid-phase extraction
mHLB: magnetic hydrophilic-lipophilic balance sorbent.
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Table 1 Mass spectrometry parameters of the 38 antibiotics

Chloramphenicol compounds (S ZZX L&) CAPs
Chloramphenicol (475 %) LV 56-75-7 8.76 320.9 257.0°, 194.0 8,9
Quinolone compounds (EERENLEY) QNs
Difloxacin (XU 7P &) DIF 98106-17-3 8.78 400.0 356.17, 382.1 20, 20
Lomefloxacin (J& £ A ) LOM 98079-51-7 8.33 352.0 265.0°, 334.0 24,22
Danofloxacin (G IPAL) DAN 112398-08-0 8.26 358.2 340.17, 255.0 25, 46
Enrofloxacin (B 7P &) ENR 93106-60-6 8.17 360.0 316.2°, 342.1 20, 20
Orbifloxacin (% F %2 ) ORB 113617-63-3 8.51 396.2 295.1%, 352.1 22,15
Gatifloxacin (VA ) GAT 112811-59-3 9.43 376.0 332.0°, 261.0 15, 24
Marbofloxacin ( &% 5% &) MAR 115550-35-1 6.87 363.5 345.1°,320.1 20, 10
Enoxacin (K702 ) ENO 74011-58-8 7.46 321.0 303.17, 232.0 18, 38
Fleroxacin (§% 3 &) FLE 79660-72-3 6.98 370.1 326.0", 269.0 18, 28
Norfloxacin (#8702 ) NOR 70458-96-7 7.67 320.0 302.1°, 276.1 20, 15
Ofloxacin (U A2 ) OFL 82419-36-1 7.40 362.0 261.17, 318.1 26, 15
Pefloxacin (#5510 2 ) PEF 70458-92-3 7.45 334.0 316.0", 290.0 25, 20
Ciprofloxacin (MR &) CIP 85721-33-1 7.97 332.1 314.17, 288.0 20, 24
Sparfloxacin (#]fA7> 2 ) SPA 110871-86-8 9.89 393.1 349.0°, 292.0 21, 36
Cinoxacin (P4 4% A2L) CIN 28657-80-9 9.88 263.0 189.0°, 217.0 30, 20
Oxolinic acid (PR ) 0X0 14698-29-4 10.31 262.1 2442, 216.0 16, 15
Nalidixic acid (258 iz ) NAL 389-08-2 10.99 233.0 215.0", 187.0 10, 20
Flumequine (58 Ff ¥ ) FLU 42835-25-6 10.10 262.1 244,17, 202.1 12,18
Sarafloxacin (VPRI ) SAR 98105-99-8 9.13 386.1 368.17, 342.1 20, 15
Sulfonamide compounds (FERELEY) SAs
Sulfadiazine (% il 1 i ) SDZ 68-35-9 4.67 251.0 156.0°, 108.0 10, 22
Sulfathiazole (fif Jii W M ) STZ 72-14-0 5.25 256.0 156.0°, 108.0 10, 25
Sulfapyridine (fif 1 itk W ) SPD 144-83-2 5.36 250.0 156.0°, 184.0 15, 15
Sulfamerazine (fiff JJiz F! 3 w0 ) SMR 127-79-7 5.72 265.0 156.0°, 172.0 15, 15
Sulfameter (ff il X H 420 W5 g ) SME 651-06-9 6.90 281.0 156.0", 92.0 10, 20
Sulfamethizole (fif i H & —mk ) SMI 144-82-1 6.61 271.0 156.0", 108.0 10, 25
Sulfamethazine (fiff i — F 3 1% i ) SMA 57-68-1 6.62 279.0 186.17, 156.0 15, 10
Sulfamethoxypyridazine (fif i FF! 4 Ik 1% ) SMP 80-35-3 6.45 281.0 156.0", 92.0 10, 20
Sulfachloropyridazine (filf Jii 54 Wk % ) SCP 80-32-0 7.18 285.0 156.0°, 108.0 15, 20
Sulfamonomethoxine (fif i /i) B 42 1 15 ) SMM 1220-83-3 7.65 281.0 156.0°, 92.0 15, 15
Sulfadimethoxazole (fifi fie — B 5 Wk ) SSZ 127-69-5 7.97 268.0 113.0°, 156.0 10, 5
Sulfadoxine (fiff 1 48 — ! 4 % g ) SDX 2447-57-6 7.93 311.0 156.0°, 108.0 15, 20
Sulfamethoxazole (fif i Ff I ) SMX 723-46-6 7.36 254.0 156.0°, 147.0 15, 15
Benzenesulfonamide (fiff Jii % it ) SB 98-10-2 8.50 277.1 156.0°, 108.0 6, 22
Sulfaphenazole (fif Jli 7% it % ) SPZ 526-08-9 9.24 315.0 160.0°, 156.0 20, 20
Sulfaclozina (i Jii S % ) SCZ 102-65-8 7.18 285.0 156.0, 108.0 10, 22
Sulfadimethoxine (fif i 7] — ¥ 4 % b ) SDM 155-91-9 7.93 311.0 156.0°, 218.0 15, 20
Sulfaquinoxaline (fiff Jii ms W Bk ) SQX 59-40-5 10.13 301.1 92.0, 156.0 29, 11

* Quantitative ion.
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%2 Plackett-Burman L& R &R
Table 2 Plackett-Burman experimental design and results

Recoveries/%
Running sequence X /mg X,/mL X,/min X,/mL X/mL X /min X%

LV QNs SAs
1 5.0 1.0 0.5 1.0 0.5 0.5 20 1.9 6.7 5.0
2 5.0 1.0 0.5 3.0 2.0 0.5 100 118.8 87.2 75.5
3 30.0 5.0 0.5 3.0 2.0 0.5 100 123.1 88.9 80.4
4 5.0 5.0 0.5 1.0 0.5 3.0 100 169.7 80.1 67.4
5 30.0 1.0 0.5 1.0 2.0 3.0 20 2.0 6.7 6.3
6 30.0 5.0 0.5 3.0 0.5 3.0 20 0.0 0.4 0.2
7 30.0 5.0 3.0 1.0 2.0 0.5 20 2.0 9.6 4.3
8 30.0 1.0 3.0 1.0 0.5 0.5 100 122.5 39.6 50.8
9 5.0 5.0 3.0 3.0 0.5 0.5 20 2.4 9.6 5.3
10 5.0 1.0 3.0 3.0 2.0 3.0 20 11.0 19.5 21.9
11 5.0 5.0 3.0 1.0 2.0 3.0 100 126.7 85.6 78.3
12 30.0 1.0 3.0 3.0 0.5 3.0 100 175.9 49.0 62.8

X, : material consumption; X,: loading volume; X,: loading time; X,: wash volume; X;: eluent volume; X : eluent time; X,: volume

percentage of methanol.

%3 Plackett-Burman L HFEHER
Table 3 Analysis of variance results of Plackett-Burman experiment

Source CAP QNs SAs
F-value P-value Significance F-value P-value Significance F-value P-value Significance

Model 19.93 0.006 ok 131.56 0.000 ok 69.20 0.001 w

Linear 19.93 0.006 ok 131.56 0.000 ok 69.20 0.001 ok
X, 0.00 0.948 — 47.80 0.002 ok 7.69 0.050 *
X, 0.01 0.913 — 22.85 0.009 ok 0.62 0.476 —
X, 0.13 0.739 — 17.30 0.014 * 0.41 0.557 —
X, 0.01 0.930 — 3.71 0.126 — 3.79 0.123 —
X, 1.60 0.275 — 66.92 0.001 ok 18.46 0.013 *
X, 2.65 0.179 — 0.00 0.984 — 0.79 0.425 —
X, 135.07 0.000 ok 762.34 0.000 ok 452.62 0.000 ok
R? 0.9721 0.9957 0.9818

Adj. R? 0.9233 0.9881 0.9775

** extremely significant; * significant; —: not significant.
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Table 4 Experimental design for response surface optimi-

zation
Running X,/mg X,/mL X/mL X,/% Recovery/%
sequence
1 17.5 3 0.5 20 3.3
2 17.5 3 0.5 100 67.2
3 17.5 3 2 20 12.6
4 17.5 3 2 100 56.3
5 5 1 1.25 60 64.7
6 30 1 1.25 60 38.4
7 5 5 1.25 60 50.8
8 30 5 1.25 60 46.2
9 17.5 1 1.25 20 9.1
10 17.5 1 1.25 100 80.6
11 17.5 5 1.25 20 8.0
12 17.5 5 1.25 100 68.4
13 5 3 0.5 60 59.7
14 5 3 2 60 59.5
15 30 3 0.5 60 29.0
16 30 3 2 60 47.1
17 5 3 1.25 20 15.2
18 5 3 1.25 100 47.2
19 30 3 1.25 20 5.1
20 30 3 1.25 100 41.6
21 17.5 1 0.5 60 35.8
22 17.5 1 2 60 74.0
23 17.5 5 0.5 60 50.0
24 17.5 5 2 60 74.2
25 17.5 3 1.25 60 47.6
26 17.5 3 1.25 60 51.9
27 17.5 3 1.25 60 38.5

X, Xy X, X, X3 X, X,
Term Term

E2 (a)EE=.(b)EIEMEM (c) R EIRAENKEMN Pareto B
Fig. 2 Pareto charts of standardized effects for (a) LV, (b) QNs, and (c) SAs

Normalization effect

X, X, X, X, X X, X,

Y=46-7.48X,-0.4159X,+6.55X,+25.66 X,+5.4 X, X,+
4.55X.X,-3.51X,X,+1.09X,X,-2.77X,X,-5.05 X, X,~
3.43X+8.51X,°+4.59X.~14.68 X’ (1)
LY E D7 2T N 5 R . AL F
fE 2} 7.5, P {H=0.000 6<0.01, 15 B 2 5T [a] ) 45 7Y 4%
bR R PLI>0.05, SR N B3 UE B R )A 5 R
AR . R*=0.897 4, 1Z BRI AT L B¢ 89.74%
(R S g 45 SR B PR RA(Ad). RY) FH R Ui B HT H
75 i R TR AR AR R R B Ad)j. R7=0.777 7, 1] L
#5 MEERLRBFESFTER

Table 5 Analysis of variance results for response surface
optimization experiments

Sum of df Mean F-
squares

Signifi-
P-value
square value cance

Source

Model 12007.74 14 857.7 7.5 0.0006 wk

X, 67219 1 672.19 588  0.0321 *
X, 208 1 208 00181 08951  —
X, 51547 1 51547 451  0.0453 *
X, 789835 1 789835 69.04 <0.0001
XX, 101.87 1 101.87 0.8904 0.0364 *
XX, 478 1 478 0.0417 08415  —
XX, 3059 1 3059 02674 0.6145  —
XX, 8273 1 8273 07231 04118  —
XX, 4936 1 4936 04315 00507  —
XX, 11665 1 11665 1.02 03325  —
X2 6274 1 6274 05484 04732  —
X, 386.67 1 386.67 3.38  0.0099  #*
X 11253 1 11253 09836 03409  —
X2 114942 1 114942 10.05  0.0081 o
Residual ~ 1372.86 12 114.4
Lackof fit 1280.24 10 128.02 276 02948  —

Pure error 92.62 2 46.31

Cor total 13380.6 26

R’ 0.8974
Adj. R? 0.7777

** extremely significant; * significant; —: not significant.
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Fig.3 Standardized residual probability plot of variance
analysis for response surface optimization experi-
ment
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FIE 5 1 B AR R W, ORI XX, A8 LI Y
XX, XX, 50 % .

H R0 L 491 X, X [l e 38 01 5 i I hy b
e oE — 40 0 XX, XX, VXX iR R il e L
4 JIF R, U M T B ) v TR AR 1R 5 2 R B R L
54 100% HVEE I, Y 6 AR AR X T o] ie 252 (1 844 5
e A B S 5 B ORE AR 5~20 mg I, [] Wig 2R 45 6 )
B K ERERBUET | mL 8 5 mL B [RDJCR 8
B o 4i4 Design-Expert i 7740 A (1 45 58 52 prfi
VERUSA i R AL S5 0 b B & 10 mg, BAEAA

: w‘;a“i:“\
SESSISRIN
SSSSFRIREL ‘\‘\&
S S ISRSISIITITRS
COCSRKSREIEITIRD
5SSO

‘:““ OO

Recovery/%

S L, PEAEH EL ) 100% HY RS, Ve AR 1 mL,
2.2 FAEZFWIE
221 AMXFRREE R B IFH

DA 7 T PG Ak O 6 1 AR 4% R 2R AT AR A 2R
(4 77 1 24 S0 E LR 7 I 2 OC R Rt B (Timit
of detection, LOD) . & & [R (limit of quantifica-
tion, LOQ) 2 i & W (matrix effect, ME) . [F]Jig &
RS2 45 Rk 6 in . A E B2
it e 2 25 %) 43 W AE 0.02~100 wg/L.0.1~100 ng/L.
0.1~200 pg/L {u N BA RIFILERR R K
T 0.99. DIEME L (S/N) S 3 F 10 43 51 % LOD
M LOQ, HP &% £/ LOD 4 0.01 ng/kg,LOQ H
0.03 pg/kg; M i B 25 $t 4= K 1 LOD 4 0.01~0.03
pg/kg, LOQ A 0.02~0.1 wg/kg; fiff iz 25 i 4k £ i)
LOD ¥ 0.02~0.03 pg/kg,LOQ 4 0.04~0.1 ng/kg.
38 P AR R IR A bRV W) HPLC-MS/MS B ¥
T LA S,

AR 5 T b o it £ 5 0 R0 A o R AR I
PR L BN, W % 1 (www.chrom-China.com )
F7R o 4 ME>1 B}, 38 W A7 78 B 3 s 800 5 2 ME
<1 B, R WIA7 A B 5T 40 i %800 5 > 0.8<ME<1.2 B,
HE TN S W B )N AT 22 . 42 MDSPE ¥k ik 5,38
P Ak R 0L RN K 0.82~1.19( & 6) , ] ZLI%
(1% 35 S R4, 2% W T 4 57 i) MDSPE Jy ¥ e A 8007H
I3 e 2 5 e B BT 1) T o
222 EREAEEE

3T AL ) MDSPE # & fif &b B 5 % , 7625 H
W 9 L T TR R AT 3 KO- (1.10.,100 wg/kg) (9 Ji A
B B (n=3) . W5 6 FF s, 3 K H Y 1K .
R KO TN R R R R R 85.2%~

B4 (a)X,X,.(b)X X,.(c)X X KNGSz ih H E
Fig. 4 Response surface plots of (a) X X,, (b)X X,, and (c¢) XX,
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F6 HEHRSHMALEINEAMXRBLUR. EERURFEKFETHEKEFRSD(n=3)

Table 6 Linear relationships, LODs, LOQs, recoveries and RSDs at different levels (n=3) of the 38 antibiotics in honey

Compound Linear range/ 5 LOD/ LOQ/ 1 pg/kg 10 pg/kg 100 p.g/kg
(pg/l) (ng/kg)  (ng/kg) Recovery/% RSD/%  Recovery/% RSD/%  Recovery/% RSD/%
CAPs
LV 0.02-100  0.9969 0.01 0.03 85.2 8.3 82.4 6.9 88.7 5.2
QNs
DIF 0.1-100  0.9982 0.01 0.03 75.2 6.3 73.1 9.9 73.2 7.5
LOM 0.1-100  0.9952 0.01 0.02 71.2 2.4 82.6 5.8 98.0 10.8
DAN 0.1-100  0.9944 0.01 0.06 84.9 9.1 109.3 8.2 105.8 7.2
ENR 0.1-100  0.9994 0.01 0.02 84.4 7.6 86.7 53 91.6 5.8
ORB 0.1-100  0.9908 0.01 0.02 74.9 2.2 79.2 7.0 84.7 4.7
GAT 0.1-100  0.9960 0.01 0.02 70.4 3.7 81.1 8.5 86.3 2.3
MAR 0.1-100  0.9963 0.01 0.02 74.4 3.3 86.8 23 85.1 4.3
ENO 0.1-100  0.9949 0.01 0.03 71.7 3.4 98.8 4.8 100.7 4.9
FLE 0.1-100  0.9966 0.01 0.02 79.0 0.7 86.7 2.4 92.8 7.5
NOR 0.1-100 1.0000 0.03 0.08 72.8 4.0 101.3 3.8 103.9 4.6
OFL 0.1-100  0.9990 0.01 0.02 83.0 9.8 87.7 25 94.5 6.5
PEF 0.1-100  0.9992 0.01 0.04 103.7 5.4 102.0 5.6 101.6 6.2
CIP 0.1-100 1.0000 0.01 0.03 70.7 43 85.9 4.6 100.6 9.9
SPA 0.1-100  0.9993 0.01 0.02 73.2 7.5 81.3 5.9 91.8 2.4
CIN 0.1-100  0.9999 0.02 0.04 70.9 6.3 71.6 3.8 72.9 3.7
0X0 0.1-100  0.9913 0.01 0.03 72.0 8.9 73.8 1.4 91.3 7.9
NAL 0.1-100  0.9932 0.01 0.02 725 0.4 75.6 4.5 80.7 0.1
FLU 0.1-100  0.9914 0.01 0.03 70.5 9.2 77.3 0.9 86.2 1.6
SAR 0.1-100  0.9998 0.01 0.02 71.8 7.7 85.2 7.4 85.4 8.1
SAs
SDZ 0.1-200 1.0000 0.04 0.12 70.8 43 72.9 25 77.7 1.3
STZ 0.1-200  0.9979 0.02 0.04 71.1 2.8 80.4 0.8 79.8 0.7
SPD 0.1-200  0.9997 0.01 0.03 71.4 5.8 73.3 0.8 75.6 2.8
SMR 0.1-200 1.0000 0.02 0.06 75.6 2.8 73.8 1.2 84.7 0.8
SME 0.1-200 1.0000 0.01 0.04 72.7 3.2 76.0 25 82.6 1.7
SMI 0.1-200  0.9996 0.03 0.08 71.3 3.6 72.7 3.2 76.6 2.2
SMA 0.1-200 1.0000 0.02 0.05 75.4 43 76.8 0.8 81.9 1.2
SMP 0.1-200  0.9998 0.02 0.04 72.6 5.8 71.8 2.9 81.7 1.7
Scp 0.1-200  0.9977 0.03 0.09 722 4.0 74.1 1.8 82.0 0.9
SMM 0.1-200  0.9983 0.03 0.09 71.7 4.1 74.4 5.5 84.2 1.7
SSZ 0.1-200  0.9998 0.10 0.33 75.7 1.1 77.6 1.2 77.6 1.2
SDX 0.1-200  0.9999 0.02 0.06 71.7 2.7 74.2 0.8 82.2 0.3
SMX 0.1-200  0.9998 0.03 0.08 725 4.6 743 3.0 80.7 0.7
SB 0.1-200 1.0000 0.02 0.07 76.5 3.1 71.4 1.6 78.6 1.2
SPZ 0.1-200 1.0000 0.03 0.1 75.9 5.3 72.1 1.9 83.2 0.9
SCZ 0.1-200  0.9998 0.12 0.39 72.0 2.2 71.6 0.3 83.1 1.7
SDM 0.1-200 1.0000 0.02 0.05 70.5 1.2 70.5 1.2 83.4 0.4
SQX 0.1-200  0.9998 0.02 0.06 81.5 1.5 72.5 0.9 78.5 2.5

88.7%, W5 ¥ Tl 2K 70.5%~109.3%, fifi J& 25 70.5%~ WM e 5 OR B R, W R i B b 38 PRt AE R
84.7% , FH X A% WE A 2% (RSD) <10.8%. H L AT I , i% B Xk 0 12 ] SR 5 B G B R T S PR RE
D7 ¥EAE S R e B B B R 2 R B R HL M 6 1 [l 1) K60 43 BT o
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Fig.5 Total ion chromatogram of the 38 types of antibiotics including chloramphenicol, quinolones, and sulfonamides in a

honey sample
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Fig. 6 Matrix effects of the 38 antibiotics in honey
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(a) Detection rates and (b) average detection levels of the 38 antibiotic residues in honey samples
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Table 7 Comparison of this method with other reported methods for detecting antibiotic residues in honey

Compounds  Pretreatment Determination AGREE
LOD/(png/k LOQ/(ng/k R 1% Ref.
(quantity ) method /detection (ne/ke) @/(pg/ke) ecoveryrh assessment ¢
LV LLE LC-ESI-MS/MS 0.10 0.30 106.70 qué [28]
QNs (9) 3.60-5.30 10.80-14.70 90.10-115.80 m@
SAs (17) 1.90-9.20 9.90-27.60 77.40-105.60
QNs (9) QuEChERS  UHPLC-MS/MS 0.29-3.67 0.25-2.50 96.60-104.70 qpé [29]
(107
SAs (21) 0.13-3.26 0.10-2.50 94.20-103.40 o)/
QNs (11) SPE LC-MS/MS 5.00 10.00 93.80-114.00 [30]
SAs (11) 94.40-110.30
SAs (4) MDSPE HPLC-DAD 0.38-0.48 1.14-1.79 — [31]
LV MDSPE HPLC-MS/MS 0.01 0.03 85.20-88.70 this
QNs (17) 0.01-0.03 0.02-0.08 70.50-109.30 work
SAs (18) 0.01-0.12 0.03-0.39 70.50-84.70
3 &R BB GG HRE SR A R AR AL 5 A Bk,
g Te

AW 5T B T mHLB #M: ARG T — Bl S
R3] A A B - v 80 A € 3% - 8 I T B O vk, T
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I A5 1 5 SR, T Shy e T A 4 W I AR AR T i
AR, AN, MDSPE £ 2 5 A s b i 14 55
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