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EIMWE!, BAKEL 1 AT
(1. BRGRHE B2y 5 SRR 0%, BRI 519040; 2. HHH £ 5 25 5 B G IO BT, #F0 514000)

WOE: B A R OB 3 - S I Ik R B % AR P 2- FBEBK s (2-methylimidazole,
2-MEI) . 4-Ff BBk (4-methylimidazole, 4-MEDF 5-5% U BLHERE (5-hydroxymethylfurfural, 5-HMF) 73 87 J5 ¥
FE Rt R RE AR A o B AT T AR B, A ACQUITY UPLC BEH HILIC (100 mmx
2.1 mm, 1.7 pm) @R TAE AL 208, LA -5 mmol/L /K J i sh A BEA TR6 BE VRN, SR P R s 25 B 1 U 1E 25
TR 2 SO WA A TR . SR 7EORE AT, 2-MEI A1 4-MEI 7£ 1~500 ng/mL JERENZt: 6 R
R, HXZREG)H 0.9998 F10.9998, 5-HMF 7E 50~8000 ng/mL Z&VEE RN # 5 0.9970, 2-MEI, 4-MEI #il
5-HMF 7EAI% ., H & 3 MRS INZKF T (9 [BISCRE FLS3 51 R 88.7%~108.0% . 77.5%~102.0%7F1 95.7%~98.4%,
AAXHARAEDR 2273 B R 4.16%~10.50% . 2.04%~5.49%7F11 3.10%~6.62%. 2-MEI, 4-MEI il 5-HMF {46 H BR 4351
J93. 3117 ng/mL, EREFRAMHIH 10, 10 150 ng/mL. G830 AP M HRAERIAE . bk R ELUE . [,
EATEFWES 2-MEI, 4-MEI 1 5-HMF (K60

KB W S RORH - R & S ; 2-F SRR 4-FR bR 5 F 0

Simultaneous determination of 2-methylimidazole, 4-methylimidazole and
5-hydroxymethylfurfural in Hakka rice wine by ultra performance
liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish an analytical method for simultaneous determination of 2-methylimidazole
(2-MEI), 4-methylimidazole (4-MEI) and 5-hydroxymethylfurfural (5-HMF) in Hakka rice wine by ultra performance
liquid chromatography-tandem mass spectrometry. Methods Samples were pretreated by direct dilution method and
standard addition method, respectively, ACQUITY UPLC BEH HILIC (100 mmx2.1 mm, 1.7 um) chromatographic
column was used for sample separation, methanol-5 mmol/L ammonia was used as the mobile phase for gradient elution,
electrospray ion source positive ion mode and multiple reaction monitoring mode were used for detection. Results

Under the optimal conditions, the linear relationships of 2-MEI and 4-MEI were good in the range of 1-500 ng/mL, the
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correlation coefficients () were 0.9998 and 0.9998, and the linear range of 5-HMF was 50-8000 ng/mL, * was
0.9970. The recovery ranges of 2-MEI, 4-MEI and 5-HMF were 88.7%-108.0%, 77.5%-102.0% and 95.7%-98.4% at
the low, medium and high levels, respectively, with relative standard deviations of 4.16%—10.50%, 2.04%—5.49% and
3.10%—6.62%, respectively. The limits of detection for 2-MEI, 4-MEI, and 5-HMF were 3, 3, and 17 ng/mL,

respectively, and the quantitation limits were 10, 10, and 50 ng/mL, respectively. Conclusion This method is

simple, with good linear relationship and high recovery rate, and is suitable for the determination of 2-MEI, 4-MEI

and 5-HMF in Hakka rice wine.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; Hakka rice wine;

2-methylimidazole; 4-methylimidazole; 5-hydroxymethylfurfural
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B GRURI J—Flr LUKE K TP G g DRk R 1717 S 19 K
W, WP R R E . A, TR E i X R 7R R
WX HFNRE XS an 2z ERRERE
TRE . AEWRWK, HEA p- @5 TR EYNEIER. 25
RALRBEE LR E T, RER N | B
TH¥ . FFEFEERTEGEUFANEIE . 55U AR
T AR R BT A e o} 15 - 2 K-V B - A - e -4
PR -5 T - J 3R -BRER 10 AN B B o <5 01 2 v Ay << 5 i I B
SR TR B A AR AR SR O e T T R B s, ATTTIR
FIA IR FERRICR . pl TR v A A R 3 T A S
g, WO 2TE E iR T KA BRI =N, 784 R 8 T i
AR XU ) 5 ) (6] I R 2 2 e . B2 R
B2 &8, U 2-H ZEBRIE(2-methylimidazole, 2-MET)
4- H1 Lk w5 (4-methylimidazole, 4-MEI) . 5-%2 I J b s
(5-hydroxymethylfurfural, 5-HMF)%:"

4-MEI HAT BRI RAE ], REAEME %7 2 R SF 2 A
B Wy Ak T R AR A BRIk R B 5T P 0 (the
International Agency for Research on Cancer, IARC) & A7 [ EL
FEYNH 4 Hrh ) 2-MEIFl 4-MEI %31 2B 305 (group
2B)P, BRI B b e 4 JR dk 5l GB 1886.64—2015 (£
i AR EFARE BRI R ) IIELE 1 AR
Zth 4-MEI 19 & 8K T 200 mg/kg!' ", WM £ i e 4 Rt
F & IE BE fx K H I 75 (modified  theoretical added
maximum daily intake, mTAMDI), #i%E 5-HMF 4 H % Afx
KBREEH 1.6 mg!', s BB A S-HMF 245 E PR SO
PIEL],

I RAS I € dh B 2-MEL, 4-MEI Al 5S-HMF #9745
G NN S RN NN 7 SN NN i1 27N
OB €03 - FR I TR RS20 R e ik i
DI 27 SN/ R NN 7 SR <F | L G2 R SR N
JEHERE RO WA R R AR, TR R
MR AR S T EAL R AT A A, SRR B
PPETELE 5y Z 2R BT I 7 AR B 200606 BE kA i Ak

PRA 2% P i R e o i Bl vk 38 B B A AIK . TAH
035 - R I T 1 VR B WROAR € T 114 1 500 8 B ) RS Y
PN BRBUE . mEAGET), NIRRT LG WEtT
SERUERE, IR REUBMET E R AT, AT J e D B ],
IRB R E AR . R, O RS- B I TR
N TR B RS Y S A Rl . T
Ko 5 Hh 9 2-MEL, 4-MEI 1 5-HMF, SCHkZ 48 T4
MR il OBSERS, FBTE X % IR hax
3 FL A Wi e A 2 O,

AN T s HERR L AT 1 R RO -
H K B % 15 (ultra performance liquid chromatography
-tandem mass spectrometry, UPLC-MS/MS)[R] B} i 5 2 ZE 1
[ 2-MEL, 4-MEI # 5-HMF, {8 F 3R B Apn
TAGEXSBE S AT RTAL B, DL s i, DUEANE
FEARE rh F DRSS Ak g 28 Ak S R i = B, RS
AH TR T IRRE it JOT 72 4 P AW A R IR, A4t o PR AL i
ERMESE

1 RS

1.1 MR5RF

2-MEI, 4-MEI, 4-MEI-Dy il 5-HMF F51fEdh (LR
KFHT 98%, dvut@mtg Rt EiAa BRA R, B
Al SEE ACS REME2EA R, HRR(EIE, KHEmE
WAL F R IR A R, SEB K R Atk

ARSI T 4 75 SR MR T A ity DA 224 i T 37 5K
1.2 UE5E%

Nexera XR # & 808 AH 435 . AUW220 I F K
S(H A A E); Triple Quad™ 3500 = 5 PUAR AT £ 1t
FTi%{X (3% F AB SCIEX /A H]); Turbo V HEIE 25 85 F U (3£
225816 A BR 22 7]); Thermo ST16R i v R . AL (36
[E| Thermo Fisher Scientific 23 #]); UC-7100S Tl %5 48 A5
I VR (55 6 0 2% vl AR AT BR A D ); S25 Té i R 5 4%
(5[ KA 2Ad]); Milli Q B 4i/K & 48 (35 [ Millipore
NP
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1.3 BEMEHEEIE- BHRIEESN &S
13.1 RAEELHt

{438 ACQUITY UPLC BEH HILIC (100 mmx2.1 mm,
1.7 ym); WENAH: A FHEE B 95 mmol/L 2K, BRI
0.0~1.0 min, 10% A; 1.0~4.5 min, 10%~40% A; 4.5~4.6 min,
40%~10% A; 4.6~6 min, 10% A; i 0.3 mL/min; F:i 40 °C;
PR S pl.
132 JrigfH

B PR HLNEZE B T (electron spray ionization, ESI);
P EE TR =t 2500 I (multiple
reaction monitoring, MRM)#R,; B TR S5 HL B E:
+5500/-4500 V; A5 30 psi; FALR: 50 psi; HBYR:
60 psi; WL 550 °C; REES: 7 psio PLfb)E LIS S04
SN 1 s
1.4  tRER&RECH
141 W BOKEH]

02%H /KW : W 2 mL HER, A%
998 mL /K1, 15,
142 ARffiE&R

HERAFREL 2-MEIL, 4-MEI, 5-HMF #% 10 mg, FIFfE
W 4S 2 10 mL, BCHIEL 1 mg/mL OFRIEVSI, BT
0~4 °C N#EGIAE, ARUWH 1 4F,
143 RARfiEE R

R FR B 4-MEI-Dg 10 mg, I BRI EA S
10 mL, FilAg 1 mg/mL BNFRIEI, &F 0~4 °Citaff
12, AR0N 14
1.4.4 RAIE T RER

1 mg/mL 2-MEI, 4-MET il 5-HMF 5 fifs #5050 591
R EL 0.050 mL £ 50 mL A&, AFESERERE
50 mL, FCHIAE 1 pg/mL PRAIRE SR, T 0~4 °C
WS AF

1.45 AR 4-MEI 474 % 935 %

MER A 1 mg/mL AL 4-MEL N 5 i #5 3 W
0.050 mL % 50 mL %5 &), FIH B BE S ZE 50 mL, Bt
B 1 pg/mL A5RAR 4-MET ARUEP IR, & T 0~4 °Cik
JeAfE, AERUH 6 A .

1.4.6 RAAREALI ER

MR8 S50 7 5K, I R e B — 2 A9 TR s o R DA TR
P BRI U P R, A 1 TR R B B Y vk B 1Y
BAEWEFEHER, SZ2HREMET/AEBRTSE
4-MEI-Dg & 100 ng.

1.5 #HmETatE
1.5.1 # 2-MEI #= 4-MEI # & 32 ( A 48 %)

7 370 K B0 BT A R i 2 78 S IR T PR o BRURE A 100 L
F 1.5 mL B0, BEFA 100 uL 1 pg/mL [A47 % AR
TR INRR, FEMA 800 pL £8 T/KIATH R,
R4S, 8000 r/min B.0> 3 min 5, FIEWGT 0.22 pm BEHE,
Bii = #8947 UPLC-MS/MS 43 #r .

1.52 #n 5-HMF # & 322 (A7 A k)

TR P EA S-HME, kR 3128 AR 2T
TPRSEEE, PRCCR FHBR eI A B PR AR EE

SYPIAES BRI T (DRSKE TR ER 2, e
D7 RS L, QIR KRR 50 5t T4 M, 158
thh 5-HMF W RBRIR I, DA E T — B AR oS ik J Ji

FRUENIA B B ELRBRAE: (D)4 BIWER 900 pL #fh %
RERECET, ORI LE T BIAFTRHRE
0.0, 0.1, 02, 0.5, 1.0 ug/mL 4 5-HMF FriEE
100 pL; (3)id 0.22 pm i, 4334T UPLC-MS/MS 434T; (4)
PL 5-HMF ¥ NHEALBR(X, pg/mL), WETEFNIALFR(Y),
IR AERT LR, IR E LR IEG?>0.99), 18 IR v £,
5 5-HMF oI5 R e 2 Sl A0 22 5 2] 79 FE 260 ) R S e
SRR 5-HMF By &4k,

®1 RiEEHSH

Table 1 Mass spectrometry condition parameters

EW {2 84 15} ] /min BB T (m/z) F BT (mlz) EIEHE/V ill i HL /v

42.1% 80 24

2-MEI 2.71 83.1
56.1 80 35
56.1% 80 35

4-MEI 1.74 83.1
42.1 80 24
4-MEI-Dg 1.74 88.1 60 75 35
109% 60 15

5-HMF 1.06 127.0
81 60 22
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2 HER5SH

2.1 AIACIBSHRYIERE

W E AR | AR 2 S LR S T AR
4y, HEMEE YRR, B, A i Ah 2R G 4
1 E M B, H AT, UPLC-MS/MS AR S i Ab 3 )y v 3238
A A A2 QUECKhERSP3S | R ife 5 1k 2 e 20
o BARRA B 20T DO — 2 BT, E8 T K
ASGHHE] AR AL B A L P, AT R E
TR A T P Lk s A i A RO, 320 vk A A kR
it AT A B G TR RO R 4 S R B[R] B P s AR SRR SR
5-HMF MGk ik, Wik, 7e3A AL {3
JEF, FRAFREN AT 5-HMF A RTAL 3R, [R]aT 2L
HMZIE AR P
22 FRigEsHik

ME 11 3 A4 =T A1, 2-MEI il 4-MEI
BEA2ANNETF, a&H - 21Kl 553515
H', B B FIE[M+H]"; 5-HMF &8 — A5 B X
5-HMF, $KEh20 200 50 Hoxt, A 5-HMF £ EST
B, F— B A i 1 58 B K F7E ESTAEK T R4 2
B, IR A ESTE R AHESE it — A A A L
S, MR 450, DI HRR BSTIEm B, Bl
1 pg/mL REFERR, FAFGE, 3 k&Y riEf
R A . 255 R IE AR 1 — 0 S0 3 o i 56k L 971
B A, O 2R FIE B AR 7 — TS
i, AL THEFLE K R BANE RSB, AR
T ) SO A B e K . SR A, R SRR R T
DI R s HEAL A, AR O RIS RRAE AR B8 o X
F 2-MEL m/z 83.1—42.1 R {H#K; 4-MEI & m/z
83.1—-56.1 [ i (B 5 K5 5-HMF W& m/z 127—109 f 1
NAE R o DIk, K o B e 9 1 o ke,
2-MEL 4-MEI il 5-HMF W€ & 8 F 5338 miz 42.1, m/z
56.1 1 m/z 109, >R F MRM B2 feEHEFLE . filf i
Bt S S AT AL, AT RS H AR 204 4 1) e A e o
2-MEI, 4-MEI., 4-MEI-Dg #1 5-HMF 1Ak (1) i 444
SHERE 1.

N 3
[N, T3 A
i o
H H 0
2-MEI 4-MEI 5-HMF

13 Fea i fbegii=

Fig.l Chemical structures of 3 kinds of compounds

2.3 @iESHMRK
231 GitiEekE

2-MEI #1 4-MEI J&[Fl4> 54k, H MS/MS J5iiE 2 i
PIFNE A P B P B - A R, B0 A IR £ 2 -
PR, WSS, AR @R A RE oS 40
BT TR, DR R R AR DGR . AR B LGNS L
T Atlantis T3, BEH HILIC, Kinetex F5, XTERRA MS C g
4 FhEGEFER) 2-MEL, 4-MEI Fl 5-HMF A943 &5 1500, Wik
2 7R, BEH HILIC 3541 RESE 4240 25 B And) H R B 4%
U (U ORI R BURE . Atlantis T3 IS HEEE &0 B LG
Yy, {HIgR 1 P2 AR  Kinetex FS (A Al XTERRA
MS C BRI B AR T LG, M EPCR K%
FR s AR PR A, T HILIC R34 B 1A I AR A B A
KMy, FLUE R s A LU B, BB TS AT R4
MAH LAY o DIk, $ERRf i BEH HILIC ikl A5
B RE S EA T B A

20646 - _C: Rington B3>
- R
1.5E+6 -

1.0E+6

5.0E+5 AJ C
l B

0.0E+0 — :
0 1 2

W DL 55 B /cps

3 4 5 6 7
A5 5 s} 18] /min

P2 2-MEIL. 4-MEI #l 5-HMF £ 4 P e by Bacs
Fig.2 Separation effects of 2-MEI, 4-MEI and 5-HMF on 4 kinds of
chromatographic columns

232 AEHAHLE

F AT 26 2 UPLC B IS MUAH, ASDFRE e R4
TN S EAE h  S A B AL A W e B 5, S5 AR R,
I BEA NG FRRE NS AR I 1 70 8 B ARAb &0 i FH P B T
Pesm N, B IEE, AR . 24Ee, HIEERT
AERTEEST M, ZIEHRME HIE R FIg[M+H]", A=A
T mlz 2 R BT, % m/z 5 2-MEI ) m/z }IF], X %F
2-MEIL MKMNASREE M, B, 8 H BRI
HHLAH

Foh, AR ELE T BAs bW 5r BITE 3 FIOR R A
BIAHARZ H K | T-0.2% FF R /K R R B%-5 mmol/L 287K
Hh R 58 2 SR AN 3 R, FE KR R RN EE-0.2%
FER KRR AT MBS, 11 EE-5 mmol/L
KRB B B0 o B . R, ok 5 1 s
-5 mmol/L Z/KVE AW T T SAHIA R .
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IeJa, 8T IR B 1 2K A b ik i sl AR 1 7K
AR AL A P 5 5L . 4 2.5, 5.0, 10.0 mmol/L 3 Ff
W E KT8, 459N 4 PR MO 2.5 mmol/L
A1 10.0 mmol/L MZU/KAE NI ShARRT, Ry 2 BlH 0 €4
W ETEINS, 5.0 mmol/L Z/KEBL T KLAFAY IR A4y 2
FE. HIt, ¥ 5.0 mmol/L Z/KIENFEAEIKM, %1
Frik, L 5.0 mmol/L Z/KN A AH, HEN B AH, R
VEWRALF, ) 2-MEL, 4-MEI Hl 5-HMF 3 # H¥rib &4 .

2.5E+6 - —C: FEE-5 mmol/LE K

—B: FEL-0.2%F #K

20846} —A: HEEK

2,
O 1.5E+6 |
=
bl
2 1.0E+6 |

C
5.0E+5 -
A B
0.0E+Ouk . . . /\A L )
0 1 2 3 4 5 6 7 8

LRBR I ] /min

K3 3 RS IRA S AR A 2 B ROCR
Fig.3 Separation effects of 3 kinds of different mobile phases

2.5E+6 - —C: 10.0 mmol/L

—B: 5.0 mmol/L
—A: 2.5 mmol/L
2.0E+6 -
&,
2 1.5E+6 |
i
bl
B 1.0E+6 |
=
SOE+5F C
—J B
0.0E+0 . . AN ANE A )
0 1 2 3 4 5 6 7
1284 B 8] /min

P4 3 B R BE UK B 2> BEACR
Fig.4 Separation effects of 3 kinds of different concentrations of
ammonia water

2.4 FFEFWIE
241 L
Bk BARL G oh, FE G 0 oA o 7F — i B
TH T FHNI BT, S TSI Y 2 O RTER X
— R 152 e B Sk 5L 5 %403 (matrix effect, ME), AWF5%38
1A PN AL R S IL k0N, TS A S R AL B AL B
Wil g2 AR, SRJE RS VR . Al SR H A S TS
TFRAE TR, FF A5 10 G 5 ih 2 bR A S (DI R RI AT 45
1) 246 % L SRR -
Sm 0,
ME = 2x100% (1)

S

S R FE 0T T AR VA TR R R L3, S Rl
T A 1 T VR A o 26 B AL R L 45 ME<100%0, 18
FEXT LG WA TN # ME>100%, 1568 356 5 X%t 4k
B BRSOV

2-MEI f 3 JFu A off il 26 -5 0 7o Am of i 2 AL 3R 00 501 oy
0.0097 1 0.0116, 13 A B AT 15 H 2-MEI By 5L R
BN 84%; 4-MEL (1426 JSubm o it 26 15 9 70 b o i 2l o6
4392k 0.0103 i1 0.0143, i A (DAHEAE 4-MEI
I TRRLIE R 72%, Y13 B & SURERE b b i 3L 00 H AR
ST NHI RN o BRI RO e, A 5T R B
JFRRE 2R AT R A, (R S-HMIF SRR HEIAL, B
IRENERRIL TP B, AT RO 5T
242 £MXFZ. AERETER

AHIFEAG AR T ARV W 2 11 36 0088 2 e 15 31
1.0, 5.0, 10.0. 50.0, 100.0. 500.0 ng/mL iR &GHRAER
W, HhE2IHRA WM LIEEE T &H 4-MEL-Dg
100 ngo #HROCALSAF A PRGN, LATRE A s v 8 R %) o o
WBE (X, ng/mL)MHEALbR, ULEBS bR E /8T
W TR AR A TR FE R A ARAR(Y), HEA TR I 0B . Z525R
%2 FiR. TE{SMEHL(S/IN)N 3 I, #i5E 2-MEI, 4-MEI
5-HMF ({#6 BR300 3. 3 117 ng/mL; 4{5WEEH(S/N)
4 10 i, #f5E 2-MEI, 4-MEI il 5-HMF ft & &R 2510
10, 10 #1150 ng/mL.

#2 2-MEL. 4-MEI 7 5-HMF fMZMSEE . &4 A58
HXARY
Table 2 Linear ranges, linear equations and correlation
coefficients of 2-MEI, 4-MEI and 5-HMF

SHY RPEEE/ngml) PR *E%fﬁ
2-MEI 1~500 Y=0.0097X+0.0472 0.9998
4-MEI 1~500 Y=0.0103X+0.0034 0.9998
5-HMF 50~8000 Y=4x10°X+654113 0.9970

243 EKEFMEEE

WU AR RE S A SIS I . v o & 3 AN mbmik B K
S, BAIFRACEEATIE 6 Wk, B4 i 44 A1
SR AR X FR E (i 22 (relative standard deviations, RSDs).
FRHGAF TGS 00 b A TR, 25 SRR L3R 3, 2-MEI,
4-MEI #1 5-HMF 7K. #. & 3 AHREE S IZKE R By Il
o A Bk 88.7%~108.0% . 77.5%~102.0% Fi
95.7%~98.4%, H X b5 HE ks 22 43 B A 4.16%~10.50% .
2.04%~5.49%7F1 3.10%~6.62%. H LA F i, Z A EHA R
T R AG E FIORS 25 15, T A FH T S B i (R ARG 0

2.5 SEPRFEmRAGT
SR AT 57 B R 11 il 5 9 2 2R o
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2-MEI, 4-MEI #l 5-HMF B¢ HAr, 11 B B AR
W4y 2-MEL 1M 4-MEI #l 5-HMF 45 R A 3R E 5,
XF 4-MEL A 8 MNESRAKM Y, 54 3 MERP
4-MEI &350 974, 13.72 1 27.85 ng/mL, 11 Mk
FREIRINE S-HMF, & 4°8 30~1735 ng/mL, 5S-HMF & &
AR T ER/MER L 58 15, FREER. AUk

Wy Fr G RGP ) 4-MEL & SR T B Z bR e i i
KPR 200 mg/kg, PIFFEARMEZR . H AT ¥ R AT £ X
B 5S-HMF 3 & AR SChR1fE, (HAHE TRE GH/T
18796—2012 ( 1% ) vh T #L 2 e 2 b 5-HMF & 8 A5
T 40 mg/kg MARIfE, ASWFFRPTA RN H A 5S-HMF & 5
BAR, AT

%3 2-MEIL. 4-MEI 1 5-HMF B H0#R YR F0xs 25 B (n=6)
Table 3 Spiked recoveries and RSDs of 2-MEI, 4-MEI and 5-HMF (n=6)

FEdh A A/ (ng/mL) ST TR & /(pg/mL) [B1 /% RSDs/%
0.010 88.7 10.50
N.D. 2-MEI 0.100 92.8 4.16
0.200 108.0 7.56
0.010 71.5 2.04
BRI N.D. 4-MEI 0.100 90.8 5.49
0.200 102.0 2.68
50.0 95.7 4.25
30 5-HMF 100 98.4 6.62
200 97.7 3.10
F: N.D.FR .

3 wgSiie

AR5 37T A g AR A € T3 - E BT 92k [+ B
BRI 2-F JEmRme | 4-F JEDRIE AT 5-558 H SLRRIE A9 4
Mirke R BEH HILIC @& i%4E, HIEE-5 mmol/L 27K 1E
KRS, BRAE e A B HiRYy, Wkl R4 B PR Y
SFAEBRIEMERE . BT UPLC-MS/MS # Fl B
QuEChERS., B-FXFAEH . AR FL 7 1A 2 B S Wi Ak B vk
EPE LB Bk FAR I AR HEA TR AR 2R, /b T
il FH AN A R, fRIAE T RTAL FRERAE . X5 R AR,
AR R, R m . KB L, S TFERRE
3 B TR (2-H BEKE | 4-FERE AT 555 B LRI
) S P A

AR F 1) A 5 W 1) A W0 00 A AR S R
A, ERIAE =T AT LA G FR IR JFURL . AR AR L R
BE S IR Sy R TR ), bR R, R AT R e E
BRI =

SE Bk
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