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Flavonoids from the Stems of Alpinia hainanensis ‘Shengzhen’
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Abstract: To understand the chemical constituents of Alpinia hainanensis ‘Shengzhen’, ten flavonoids were
isolated from its stems by chromatographic techniques. On the basis of spectral data, they were identified as
(—)-pinocembrin (1), (H-alpinetin (2), (H-7,4'-dihydroxy-5-methoxy-dihydroflavonol (3), uvangoletin (4),
cardamonin (5), helichrysetin (6), (+)-catechin (7), (-)-epicatechin (8), proanthocyanidin Al (9), and
proanthocyanidin A6 (10). The compounds 1, 3, 5, 7—10 exhibited remarkable ABTS radical scavenging
activities and compounds 7—10 displayed significant DPPH radical scavenging activities.
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1.1 w4t

F+ 4% 111 2% (Alpiniahainanensis ‘Shengzhen’) 2%
120154 5 72k H  E RV AR LY E 2,
KAt EA%E, YIRETERREH.

1.2 (XA

FE O 1E AR S (100~200 H ) N Btk
T 475", ¥ JE Mk (Sephadex LH-20) i+
Amersham Biosciences A 477, # )2 JZ Mk
B (HSGFas4, 0.2 mm) g & 3 55 1k T Ak
R,

53 B HPLC X &% H A By igt A W] LC-20A Y
WAHETEA; MPLC SR BRI RHS A R A\ 1)
Dr Flash-S 43 BS4lifk, 245, {4l Chromatoxex®
ODS(C1, MB 100 40~75 pm, Fuji, H7); ESIMS
K HH 35 B N H A=) & 4t /2 7] MDS SCIEX APCI
2000 LS-MS-MS, UL HEE VAR, BRI tH
NMR A1 °C NMR i Jf] Bruker Avance Il #%f3t
PRA, L TMS N Fx; Pl s A Perkin-Elmer 341
FETEACMAE -

AL IE P DU AT FH BEAE XS R - I R (L-
Ascorbic acid) Ay A BA RN A PR 2 5] =
DPPH (1,1- 2K FE-2-fi B 2K JHF) Fl ABTS [2,2-BX%(-
XU -(3- 2. FE 7% I E 4 Ik -6-Fisk 52 )] W) H Sigma 2 7 ;
PBS (pH=7.4)I4 H i r I ARG R AE; 4
Hrafiid HRERER . DMSO F1 MeOH ) [ K it & A5 41
W TAHRAT . PR (Tecan infinite M200 PRO)A
Hi A

1.3 #EASE

FHIR L 222585 10.0 kg, il 95% 2. B %= 512 0
PEEL 3R, FHIK 24 ho LBESEBUREAIT IR IR 46 G
WA . R LR LR REEL 3~4 1k, &9
WRARTF B &30 7 ZE B -

FHTE 43 (89.98 Q) A E AT JEAT, & A)-F
[100 : 0~50 : 50, (V/V, FIR)EEEEBEmL, W&
#3 )5 LA TLC K& A 9,49 2] Fr.P1~Fr.P22, Fr.P10 &
o TE AR A S - FHBE(100 - 0~80 : 20)46 e i

3% FrP10-1~Fr.P10-7, H Fr.P10-2 £ HPLC 4l
A (55% 25K NiEhAE, ik 5 mL min™), 75
FLAY) 4 (8 mg, tr=120 min). Fr.P12 £ MPLC
IyES, FFEE-/K(40 : 60~80 : 20), HhFEFVEMHIEE
Fr.P12-1~Fr.P12-40, H+ FrP12-19 I Fr. P12-30
Mrifdcve, FHHBREBRIRASEMEY 2 (500 mg)Fl 5
(400 mg), Fr.P12-23 Z:3f HPLC #li{k (55% H iz -
KRWEIM, FEAN 5mLminh), BRLEY 1
(400 mg, ty=60 min).

S AT ER 3 (82.26 g)A IEAHTEIRKEEHT, &
/5-FHE(100 = 0~50 © 50)6 v, REUscdE 1 L,
2 TLC K & & 37733 Fr.C1~Fr.C8. K FrCc1 &
it MPLC 435, FHHIEE-7K(40 © 60~80 : 20)8fFE ¥k
Jii, 2 TLC K& & FF14 2] Fr.C1-1~Fr.C1-21. Fr.C1-
11 4 HPLC 21k (33% L -/K NI sl A, g A
5mLmin ), B2LE4 6 (5 mg, tg=90 min). Fr.C3
F H EEIE YT S 2L AY) 3 (150 mg).

2.8 165547 (56.76 g)FLFF: 10 g, £3d MPLC
S, HIEE-7K (20 © 80~40 : 60)kEE P, £ TLC
K fr & 4435 Fr.E1~Fr.E18. Fr.E3 4 HPLC 4ifk
(13% Z.f5-/K, Wi#E 5 mL min™), BELEY 7
(35 mg, tg=35 min). Fr.E8 £ HPLC 4li{k(14% Z.Ji-
KT, WE N 5 mLminY), 4 BERLESY)
8 (3 mg, t=40 min). 9 (5 mg, t=76 min)#! 10 (4 mg,
tR=86 min).

14 Gig%E

tEWL  LEERIRG, 573 CisHpO,;
[a]é°—166 (c 0.90, MeOH); ESIMS m/z: 257 [M + H]",
279 [M + Na]", 295 [M + K], 535 [2M + Na]*, 551
[2M + K], 255 [M — H] *, 511 [2M — H] . 'H NMR
(DMSO-ds, 500 MHz): & 5.59 (1H, dd, J = 12.6,
3.1 Hz, H-2), 2.78 (1H, dd, J = 12.6, 3.1 Hz, H-3a),
3.25 (1H, dd, J = 17.1, 12.6 Hz, H-3p), 5.89 (1H, d,
J=2.1Hz, H-6),5.92 (1H, d, J = 2.1 Hz, H-8), 7.36~
7.56 (5H, m, ArH); *C NMR (DMSO-dg, 125 MHz):
5 78.8 (C-2), 42.6 (C-3), 196.2 (C-4), 164.0 (C-5),
95.6 (C-6), 167.7 (C-7), 96.5 (C-8), 102.1 (C-4a),
163.2 (C-8a), 139.2 (C-1'), 127.1 (C-2', 6'), 129.0
(C-3",5"), 129.0 (C-4"). LA L% 5 SCHR[6]43E -
&5 —5, WASHITOUE AT, S s EmA
()-TFA R

WwEY 2 TotasRgE 5, 43T 70 CueH140s;
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Fig. 1 Structures of compounds 1-10

[a]240 (c 0.18, MeOH); ESIMS m/z: 270 [M + H]",
293 [M + Na]", 541 [2M + H]", 563 [2M + Na]", 269
[M — H], 539 [2M — H]". 'H NMR (DMSO-ds,
500 MHz): & 5.48 (1H, dd, J = 12.4, 3.1 Hz, H-2), 2.63
(1H, dd, J = 16.4, 3.1 Hz, H-3a), 2.98 (1H, dd, J =
16.4, 12.4 Hz, H-3p), 6.02 (1H, d, J = 2.2 Hz, H-6),
6.08 (1H, d, J = 2.2 Hz, H-8), 7.33~7.56 (5H, m, ArH),
3.74 (3H, s, H-5-OMe); **C NMR (DMSO-ds, 125 MHz):
8 78.5 (C-2), 45.3 (C-3), 187.9 (C-4), 164.5 (C-5), 96.1
(C-6), 164.8 (C-7), 93.8 (C-8), 105.0 (C-4a), 162.7
(C-8a), 139.6 (C-1"), 126.9 (C-2', 6), 129.0 (C-3', 5"),
128.8 (C-4"), 56.1 (C-5-OMe). UL _FHdl 5 Ciik[6]
WA, HAOGME 0, B H Iy — %% e 4
i, SRR EYR(D-1LER.

WEH 3 wmEOERIRGE &, 43 T30 CisH140s;
[a]240 (c 0.28, MeOH); ESIMS m/z: 287 [M + HJ",
309 [M + Na]*, 325 [M + K]*, 595 [2M + Na]", 611
[2M + K]*, 285 [M — H] ", 571 [2M — H] . 'H NMR
(DMSO-dg, 500 MHz): & 5.34 (1H, dd, J = 12.6,
2.9 Hz, H-2), 2.54 (1H, dd, J = 16.4, 2.9 Hz, H-30),
2.99 (1H, dd, J = 16.4, 12.6 Hz, H-3p), 5.95 (1H, d,
J = 2.1 Hz, H-6), 6.06 (1H, d, J = 2.1 Hz, H-8), 7.29
(2H, d, J = 2.0 Hz, H-2', 6'), 6.78 (2H, d, J = 2.0 Hz,
H-3', 5'), 3.74 (3H, s, H-5-OMe); *C NMR (DMSO-
ds, 125 MHz): & 78.5 (C-2), 45.2 (C-3), 188.2 (C-4),
164.1 (C-5), 93.7 (C-6), 164.8 (C-7), 96.1 (C-8), 104.9
(C-4a), 162.7 (C-8a), 129.8 (C-1'), 128.5 (C-2', 6"),

R
HO OH O
IO |

H,CO o}

4 5R=H
6 R=0H

115.6 (C-3', 5'), 158.0 (C-4"), 56.1 (C-5-OMe). Ll
ol 5 SCRR[71HR0E — B TR E N 0, B i%
WAEYIR(D-7,4"- —F3H-5-F 4 Ik — ST .
e 4 HOEPIRG &, 73130 CusHi1604;
ESIMS m/z: 273 [M + H]", 295 [M + Na]", 311 [M +
K]", 567 [2M + Na]*, 583 [2M + K]", 271 [M — H],
543 [2M — H] . 'H NMR (DMSO-ds, 500 MHz): &
7.16~7.30 (5H, m, ArH), 2.88 (2H, m, H-7), 3.23 (2H,
d, J=8.4,7.0 Hz, H-8), 5.96 (1H, d, J = 2.1 Hz, H-3'),
5.88 (1H, d, J = 2.1 Hz, H-5'), 3.81 (3H, s, H-2"-OMe);
B3C NMR (DMSO-dg, 125 MHz): 5 141.7 (C-1), 128.4
(C-2, 6), 128.5 (C-3, 5), 126.0 (C-4), 30.7 (C-7), 45.7
(C-8), 205.6 (C-9), 105.8 (C-1'), 163.5 (C-2'), 96.6
(C-3"), 167.3 (C-4'), 90.8 (C-5"), 162.6 (C-6'), 55.7
(C-2'-OMe). DL b %dli &5 SCHR[8]HRIE — 5, %58 1%
BN 4,6'-—FFE-2'- 4 S BRI
&S5  EOEPIRG S, 5T CieHOy;
ESIMS m/z: 271 [M + H]*, 293 [M + Na]*, 309 [M +
K]", 563 [2M + Na]*, 579 [2M + K]", 269 [M — H],
539 [2M — H] . 'H NMR (DMSO-dg, 500 MHz): &
7.42~7.70 (5H, m, ArH), 7.83 (1H, d, J = 15.7 Hz,
H-7), 7.66 (1H, d, J = 15.7 Hz, H-8), 5.94 (1H, d, J =
2.1 Hz, H-3'), 6.03 (1H, d, J = 2.1 Hz, H-5), 3.89 (3H,
s, H-2-OMe); *C NMR (DMSO-ds, 125 MHz): &
135.4 (C-1), 128.9 (C-2, 6), 119.5 (C-3, 5), 130.8 (C-
4), 128.8 (C-7), 142.3 (C-8), 192.2 (C-9), 105.6 (C-1'),
163.2 (C-2'), 96.3 (C-3"), 165.5 (C-4'), 92.2 (C-5"),
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166.7 (C-6'), 56.5 (C-2'-OMe). UL F#4d 5 CiHik[7]
RIE—5, BEIENED NGRS,

WwEY) 6 HWEOEIREE &, /T30 CigH14Os;
ESIMS m/z: 287 [M + H]", 309 [M + Na]*, 325 [M +
K]*, 595 [2M + Na]’, 611 [2M + K]", 285 [M — H],
571 [2M — H] . 'H NMR (CD;0OD, 500 MHz): & 7.49
(2H, d, J = 2.1 Hz, H-2, 6), 6.82 (2H, d, J = 2.1 Hz,
H-3, 5), 7.76 (1H, d, J = 15.6 Hz, H-7), 7.66 (1H, d,
J=15.6 Hz, H-8), 5.99 (1H, d, J = 2.1 Hz, H-3'), 5.92
(1H, d, J = 2.1 Hz, H-5'), 3.89 (3H, s, H-2-OMe); **C
NMR (CDs0OD, 125 MHz): § 128.4 (C-1), 131.3 (C-2,
6), 116.2 (C-3, 5), 161.1 (C-4), 143.8 (C-7), 125.6
(C-8), 194.1 (C-9), 105.8 (C-1'), 164.6 (C-2'), 97.1
(C-3"), 168.6 (C-4'), 92.5 (C-5"), 166.4 (C-6"), 56.4
(C-2"-OMe). DL F#¥s 5 CiR[6]HkiE —5, %%
AV = .

e 7 HELEREAR, 747K
C15H1406; ESIMS m/z: 291 [M + H]", 313 [M + Na]",
329 [M + K], 603 [2M + Na]", 619 [2M + K]", 289
[M —H] . 'HNMR (CD50D, 500 MHz): & 4.61 (1H,
d, J = 7.4 Hz, H-2), 4.02 (1H, td, J = 7.4, 5.4 Hz, H-3),
2.87 (1H, dd, J = 16.1, 5.4 Hz, H-40), 2.55 (1H, dd,
J=16.1, 8.0 Hz, H-4p), 5.91 (1H, d, J = 1.8 Hz, H-6),
5.97 (1H, d, J = 1.8 Hz, H-8), 6.87 (1H, d, J = 2.0 Hz,
H-2), 6.79 (1H, d, J = 8.1 Hz, H-5'), 6.74 (1H, dd, J =
8.1, 2.0 Hz, H-6'); *C NMR (CD;0D, 125 MHz): &
81.4 (C-2), 67.4 (C-3), 27.0 (C-4), 144.8 (C-5), 94.3
(C-6), 156.3 (C-7), 95.0 (C-8), 99.5 (C-4a), 156.1
(C-8a), 130.8 (C-1"), 113.9 (C-2"), 144.8 (C-3"), 155.5
(C-4'), 118.8 (C-5"), 114. 8 (C-6'). LA F¥¥E 5 CHR[9]
WIE—5, S EWNE)-ILAE.

&Y 8 HELEREEK, 747K
C15H140¢; ESIMS m/z: 291 [M + H]", 313 [M + Na]",
329 [M + KJ", 603 [2M + Na]", 619 [2M + K]", 289
[M—H] . 'H NMR (CD;0D, 500 MHz): 5 4.84 (1H, s,
H-2), 420 (1H, m, H-3), 2.88 (1H, dd, J = 16.8,
4.7 Hz, H-40), 2.76 (1H, dd, J = 16.8, 3.0 Hz, H-4p),
5.94 (1H, d, J = 2.2 Hz, H-6), 5.96 (1H, d, J = 2.2 Hz,
H-8), 6.99 (1H, d, J = 2.0 Hz, H-2'), 6.78 (1H, d, J =
8.1 Hz, H-5"), 6.82 (1H, dd, J = 8.1, 2.0 Hz, H-6"); **C
NMR (CD;0OD, 125 MHz): & 79.9 (C-2), 67.5 (C-3),
29.3 (C-4), 146.0 (C-5), 95.9 (C-6), 157.7 (C-7), 96.5
(C-8), 100.1 (C-4a), 158.0 (C-8a), 132.3 (C-1'), 115.4

(C-2), 145.8 (C-3"), 157.4 (C-4'), 119.4 (C-5"), 115.9
(C-6". LA L-%di 5 CHR[L0]3 B 1 — 5L, W iZik
BN RILER

WEY 9 TEER, 773 CaoHuOuz;
ESIMS m/z 599 [M + Na]", 615 [M + K]*, 575 [M —
H] . 'H NMR (CD50D, 500 MHz): § 4.09 (1H, d, J =
3.5 Hz, H-3), 4.25 (1H, d, J = 3.5 Hz, H-4), 5.98 (1H,
d, J = 2.3 Hz, H-6), 6.09 (1H, d, J = 2.3 Hz, H-8), 7.15
(1H, d, J = 2.2 Hz, H-10), 6.84 (1H, d, J = 8.0 Hz,
H-13), 7.04 (1H, dd, J = 8.0, 2.2 Hz, H-14), 4.75 (1H,
d, J = 7.8 Hz, H-2"), 4.17 (1H, td, J = 7.8, 5.6 Hz,
H-3%), 2.96 (1H, dd, J = 16.4, 5.6 Hz, H-4'a), 2.60 (1H,
dd, J = 16.4, 8.3 Hz, H-4), 6.11 (1H, s, H-6), 6.93
(1H, d, J = 2.2 Hz, H-10"), 6.84 (1H, d, J = 8.0 Hz,
H-13’), 6.85 (1H, dd, J = 8.0, 2.2 Hz, H-14"); *C
NMR (CDs0D, 125 MHz): § 100.4 (C-2), 67.8 (C-3),
29.3 (C-4), 156.8 (C-5), 98.2 (C-6), 158.2 (C-7), 96.6
(C-8), 104.1 (C-4a), 154.3 (C-8a), 132.3 (C-9), 115.6
(C-10), 146.8 (C-11), 145.7 (C-12), 116.4 (C-13),
119.9 (C-14), 84.6 (C-2'), 68.1 (C-3'), 29.1 (C-4"),
156.2 (C-5'), 96.6 (C-6), 152.2 (C-7'), 106.8 (C-8'),
103.2 (C-4'a), 151.4 (C-8a), 130.6 (C-9"), 115.8
(C-10"), 146.8 (C-11"), 146.4 (C-12'), 115.7 (C-13"),
120.7 (C-14"). VA & 5 SCR[113RIE 1) — 5L,

EWEMNEIET R AL
'f’té% 10 %@A%"}{ji’ %%ﬁ C30H24012;

ESIMS m/z: 599 [M + Na]*, 615 [M + K]*, 575 [M —
H] . 'H NMR (CDsOD, 500 MHz): 5 4.15 (1H, d, J =
3.5 Hz, H-3), 4.25 (1H, d, J = 3.5 Hz, H-4), 5.95 (1H,
d, J = 2.3 Hz, H-6), 6.08 (1H, d, J = 2.3 Hz, H-8), 7.17
(1H, d, J = 2.2 Hz, H-10), 6.84 (1H, d, J = 8.0 Hz,
H-13), 7.05 (1H, dd, J = 8.0, 2.2 Hz, H-14), 4.76 (1H,
d, J = 7.9 Hz, H-2"), 4.08 (1H, td, J = 8.6, 5.6 Hz,
H-3’), 2.98 (1H, dd, J = 16.3, 5.6 Hz, H-4'0), 2.58 (1H,
dd, J = 16.3, 8.6 Hz, H-4'p), 6.10 (1H, s, H-6), 6.87
(1H, d, J = 2.2 Hz, H-10), 6.87 (1H, d, J = 8.0 Hz,
H-13"), 6.84 (1H, dd, J = 8.0, 2.2 Hz, H-14"); ®*C
NMR (CD;0D, 125 MHz): § 100.5 (C-2), 67.7 (C-3),
29.3 (C-4), 156.7 (C-5), 98.2 (C-6), 158.2 (C-7), 96.6
(C-8), 104.1 (C-4a), 154.2 (C-8a), 132.3 (C-9), 115.7
(C-10), 146.8 (C-11), 145.7 (C-12), 116.4 (C-13),
119.9 (C-14), 83.9 (C-2'), 68.4 (C-3"), 29.0 (C-4"),
154.1 (C-5"), 96.6 (C-6'), 152.2 (C-7'), 106.6 (C-8"),
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102.9 (C-4a), 150.1 (C-8'a), 131.0 (C-9"), 115.8 (C-
10", 146.8 (C-11'), 146.5 (C-12"), 115.5 (C-13"),
120.4 (C-14"). VL E&¥m 5 SCR[12)4kE ) —3,
EZMEYIRIFACE & A6.

1.5 PrETEHEDN =

ABTS B HIEBRIEE 1% Yang i )y
VAR SED . B 56 10 mmol L B R 4
(PBS, pH=7.4)f %] 7 mmol L™ i) ABTS ¥4 ¥
140 mmol L i B ERAT VA, ARJEHL 5 mL [ ABTS
5 88 WL WA AIRIR A, EEIR. BOR&MF
TERE R (12~16 h), A ABTS H H 26 %7,
ffF AT PBS (pH=7. )RR ik TAEWR, =R K
734 nm T ) OD {54 0.7040.02. AR5 WIAEHKk
>4 10 mmol L™ R4k A5 4 R SR 1 36t B (L- B0 3R
MER)H DMSO 5 EEFREN 6~8 MKIE. 5 L
it (B RH P BRI 96 FLAR , FEINA 195 L
ABTS A, BIMEXTEEY 5 pb DMSO+195 pL
ABTS #i; 25 H4H N 200 il PBS; 25°C Nt [ v
6 min 5, FEEFRCIE 415 nm 4L OD 1E; &4
BES ST B 39K, tHE ABTS [ HRETHFR R (%)=
[1—(OD #g —0OD 24)/(OD gt —OD =11)] <100%.

DPPH H HiEERENE 1% Ma M7
Ri1E 4. DPPH I FF SRR BEA 0.1 mmol L™ (4K
WHEEBCE) . K AIUEIRE DY 10 mmol L AL &
WIRIBHE T IE 23 55 F) DMSO 15 Ry 6~8 Mk
FE B 5 L A b (35 BH 4 % R ) 7 W\ 96 FLAR,
FEHIAN 195 pl DPPH 7, BT HEN 5 pL
DMSO+195 pl DPPH 7, 725 H414 200 pl H
W%, 25°C N[ M 30 min &, FIBEFRSCGIE 517 nm
AbH) OD ff; BEAMEER IS EE 3 UK, 114 DPPH H
FH AT R 2E(%)=[1—(OD #:5—OD =1:)/(OD ps—OD =)]%
100%.

2 S5 RN R

AW TR A WA FIAE 5 T SRR
BERAE AT LA S HPLC Z50r EHOR, B O TR L
228 ORI O 13047 T TS, A
TE . SR Z R SRR AL 53 5545 2 10 A= R AL
G @SR AT A SCHEREARE LA, e RN
O)-THE (1) B-1LER (2. (H-7.4-FKk-5-
FAE A 3EHA (3). 4,6- -2 -HE - Al

IREA (4). /NERER] (B). HEZGE (6). (+)-JLAE
(M) O-RILEZE (8). EIHER ALOFEAET R
A6 (10). HAcsh H HI 39 BRis MR 45 R R I (3R 1),
(+)-JLEE (7). JEHF R AL ) FMELTE X A6 (10)
X7 ABTS #1 DPPH H HiZ:3A 3 135 i
(IC50<10 pmol L), 258 T B 4 % FE L-B0 R I iR
A, thE 1. 3 A1 5 R B#1) ABTS H
H VG BRIE T, L 1Cso fH 20 %N 7.9, 10.7 Al
7.5 pmol LY, ST RHIEX M L-BURMER (1Cs0=
17.7 pmol LY, H= % % A & It DPPH [ 1%
U5 W ¥ M (1Cs0>250 pmol LY.

F LAY 1~10 F1 L-PUbR AR MHTER G G 1

Table 1 Antioxidant activities of compounds 1-10 and L-ascorbic acid

e ABTS DPPH
Compound (ICso, pmol L™ (ICso, pmol L)
1 7940.2 >250
2 27.840.1 >250
3 10.7x0.1 >250
4 >250 >250
5 75405 >250
6 21.040.1 90.4+0.3
7 5.840.2 74303
8 13.640.1 16.940.3
9 4.8+0.2 6.3+0.3
10 3.1+0.1 3.8340.2
E— 17.720.4 36.20.2

L-Ascorbic acid

GERRE, AFRIJTEFTS P E A 1 2 R
&, A& 6 XF ABTS Ail DPPH ¥ B A &5 a 5
SIS TEAL, A B AL I R R ) LR 2 AR
WHEREETAEEY 7~10)4 FF A4 B
1) ABTS 1 DPPH H HZIGFRIENE, LT 241
PRI R & A WA RaEt e, R ohge
s AT S AU S ) R AR PUR AL A kA, TR
g (). ILER QNS G)ENTHELZE
SRV G M (B 7 B I B AR EE RS, 2
Tk R YRR LRE . BT PR DL A kB S5 Th
GR35 %) A

W22 SR B kak, JUHORTHR 1L Z4E
PR 1.5~2.2m, ZAEWE K. AR EHTHE
22 22t B 8 R IR D sy, Hh B FE L
mENE SR AM AR AR (1) WER
)F/NGRER (5) A R HrE A G B LR R
(TYFIAETT Z IS, A28 i P R 1L 22 1) BE R
CEAFIRIRHE T — 2 BRI .
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