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Hydrophilic constituents from rhizomes of Phragmites communis
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Abstract: Objective To study the hydrophilic components of rhizomes of Phragmites communis, and preliminary explore the
whitening activity of the isolated compounds. Methods The compounds were isolated and purified by D101 macroporous
adsorption resin, silica gel, Sephadex LH-20 column chromatography, ODS and HILIC, and their structures were identified by
physicochemical properties and spectral data. Zebrafish model was used to study the whitening activity of compounds isolated from
rhizomes of P. communis using arbutin as positive control. Results Nine compounds were isolated and identified as
(1'R,2'S)-syringyl glycerol 3'-O-B-D-glucopyranoside (1), (7R,7'R,7"R,8S,8'S,8"S)-syringyl glycerol-B-syringaresinol ether 4,4"
di-O-B-D-glucopyranoside  (2), (1'R,2'S)-guaiacyl glycerol 3-O-B-D-glucopyranoside (3), (1'S,2S)-guaiacyl glycerol
3"-O-B-D-glucopyranoside (4), (1'R,2'R)-guaiacyl glycerol 3'-O-B-D-glucopyranoside (5), (1'S,2'R)-guaiacyl glycerol 3'-O-B-D-
glucopyranoside (6), (1'R,2'R)-syringyl glycerol 3'-O-B-D-glucopyranoside (7), (1'S,2'S)-syringyl glycerol 3'-O-B-D-glucopyranoside
(8), (1'S,2'R)-syringyl glycerol 3'-O-B-D-glucopyranoside (9). Compounds 5, 7, 8 could inhibit the production of melanin in zebrafish
embryos. Conclusion Compounds 1 and 2 are new compounds, and named as phragcomsides C and D. Compounds 3—9 were
isolated from the rhizomes of P. communis for the first time. Compounds 5, 7, 8 showed promising whitening activity.
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PR N ARARHEY) ™ 25 Phragmites communis
Trin. FPHTEEEFBRARZEN, BRHIESE, H. BZ,
HABRE K. EEE. ROUEEEE- . IR
ABIEE ORI, PORBA L. A R B
S RmE R PUAEEIE S AU 2 A A
X RAIBE TR S A A, RIERE. KN
AR Dyt — 2 W LA B, %)
PR SR S ANV TR IS K B8 L 2
B HEAT TRIETE, LssE 19 Mua, 7l
N (UR2'S)-T &M H M 3"-0-B-D-Mt i 58 % b 1
[(1'R,2'S)-syringyl glycerol 3'-O-B-D-glucopyranoside,
1]+ (7R, 7'R,7"R, 88.,8'S,8"S)- T & Wy & H i -B- T &M
HE Byl 4,4 -O-B-D- ML W #] = B [(TR,7'R,T"R,
85,8'S,8"S)-syringyl glycerol-B-syringaresinol ether
4,4" di-O-B-D-glucopyranoside, 2]+ (1'R,2'S)-EEA
Bt 3-0-B-D-WLG I £ FEH [(1'R,2'S)-guaiacyl
glycerol 3'-O-B-D-glucopyranoside, 3]+ (1'S,2'S)-%x
A Al 3-0-B-D- Ak W & B E [(1'S,2°9)-

guaiacyl glycerol 3'-O-B-D-glucopyranoside 4] .
(I'R,2'R)- 1 B A JE H i 37-0-B-D- it 1 4 47 b ¢
[(1'R,2'R)-guaiacyl glycerol 3"-O-B-D-glucopyranoside,
51. (1'S,2'R)-FrGIIARIEH I 3-O-B-D- Mt Wi 4l % B
[(1'S,2'R)-guaiacyl glycerol 3"-O-B-D-glucopyranoside,
6]. (1'R2'R)- T FF Wy H it 3'-O-B-D-Mit Wiy i 26) B HF
[(1'R,2'R)-syringyl glycerol 3"-O-B-D-glucopyranoside,
71~ (1'S,2'S)-T FEy AL H M 3"-O-B-D- M Wi i 26 B E
[(1'S,2'S)-syringyl glycerol 3"-O-B-D-glucopyranoside,
8]\ (I'S2'R)- T F& Wy H I 3'-O-B-D- M e #i] 2 B 17
[(1'S,2'R)-syringyl glycerol 3'-O-B-D-glucopyranoside
9. Hr k&Y 1 M 2 JUHHIR N R RILEY),
Syl A A TR C TR D, S 1. JF
PARE REFAE Y B I, SR PR F 0 3R A5 (3 70
WEPEAT 7R S TET I
1 R 5HHE

Quiksep RGBT (ALRUEE SR
FRTHEAF); ODS A tiERER: (20~45 um, HA

o OH

1 L&Y 1~2 L FLER

Fig. 1 Structures of compounds 1—2

Fuji Silysia A%]); D101 KFLWEAAE (REETHHE
M THBRAFD: HWEOHEEE (GFss, 10~40
um) FAEEEEER (100~200. 200~300 H, 7
Sy HEVELT) ;s Zorbax SB-Cis 43 HkE (250 mm X
4.6 mm, 5um, FE[E Agilent A7 ); Zorbax SB-Cis
Hl4KE (250 mmX21.2 mm, 7 pm, FE[E Agilent
/3] ); Sephadex LH-20 7 56 W Bt [z (Hifi # Amersham
Pharmacia 7 & ); HILIC 3% /K A B /F F 5 1% 4
(COSMOSIL HILIC, 250 mm X 20.0 mm); Bio-Logic
SAS MOS-500 [ — s (7 Bio-Logic 2
A]); Autopol IT 264X (3£ E Rudolph A ] );

Bruker Avance I #fi3E4RIE (600 MHz, Hil:
Bruker A #]); Cary 60 8400] Wy LT (EE
Agilent AF]); Agilent TOF LC/MS Jiiii{ (£ H
Agilent A F]); Bruker Tensor 27 ZLAMEREA (Kt
Bruker /A 7] ); Nikon SMZS800N AL e (HA

Nikon A #]); B AERBEE . CREERZEEFER IR
AIAME); E3 7% (5 mmol/L NaCl. 0.17 mmol/L
KCI1. 0.33 mmol/L CaCl,. 0.33 mmol/L MgSO4),

PR 2018 4 4 A AR AL A TR T e R A,
BRENEAREFERFEIILE ENRAR S
753 P ocommunis Trin. B T 1B E, A
(201804001) fRAFAER IR ZAIFLF HEAR S B
RIRGIYM2E TR =
2 RESSE

BRI (27.1kg) H 95%LAERE T
i 2 JH, P, ZREFARKIKA 95%. 60% L]
WIRE 2 I (R 2h), SHFTEIER, BERE
4.1 kg, BENMEREZEWAKME, 50U ik
BEPR ClE IE T REREE, ZEHUS FI/KE SRR 4
BREKZEH KLY (RPH) ) 1.8 kg, /KJZIK
iviEit D101 KALWRPRMAERE, KRR 95%
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CIEAT VRN, 15 BK BB 573 LK 95% L BB it
Ay (79.8 200 N4 95% LV MR 4 FH BV
R RIUTE (23.5 g) FH BT (RPHIS,
48.5 g). HURPHOS £ 47 g Skt o, DAL
CTEE-FEE (90 © 10~80 © 200 1F Bk B 77ER B e,
133 120 MR ST o WAL= O A B Frs.15-87 &
AN 6 ANy, BN Fr (Fr.15~18, 400 mg).
F» (Fr. 19~24, 1.0 g). F3 (Fr.25~27, 500 mg).
Fy (Fr.28~31, 800 mg). Fs (Fr.32~37, 1.0g)
1 Fe (Fr.51~87, 5.6 ).

Fs KM & ODS il k505, FHHEE-/K (6 !
94) P, 3K1F 23 MIHLST (Fsi~Fsa3), M Fs.iz
BEEitb &Y 7 (284 mg); M Fsis BEMLEM 1
A9Z1 2 KIRAY) (30 mg). Fsq (30 mg) K
FASE /KA BAE 3 (HILIC) Ak THI4%, M-
K (951 5) FERBENA, SEMEEY 3 (5.8 mg,
®*R=97.7 min, 8§ mL/min) 16 (17.6 mg, r=101.3
min, 8 mL/min) . Fs.14+ Fs.15 £l Fs.16 73 51 FH 1] £ HPLC
(Agilent Zorbax SB-Cis il &4+ 250 mm X 21.2 mm,
7 um) K, HEE-K (61 94) YENVERIR, 7215
FtbB5Y 4 (25.8 mg, %=20.3 min, 10 mL/min)-.
&5 (48.7 mg, rR=22.4 min, 10 mL/min) Al
8 (14.5mg, ®%=23.8 min, 10 mL/min),

Fe (5.6 g) RAEERAET B, & H fe-H g
(82 1 18~75:25) 1EARUEMA], 133 110 M.
IR 30~38 (200 mg), LAZJE-7KAE it
CHERLEL 23 5914 85 ¢ 15, 90 & 10D, £ 2 ¥X HILIC
FEsaifbB8A9 2 (3 mg, ®R=64.1 min, 8
mL/min).
3 LT

WEW1: 5HEW9 UL 1 12 FIATT TR
WS EARE], HAGTEMA. UV A (hm):
195.0 (3.62), 215.0 (3.68), 230.0 (2.66), 270.0 (0.53);
[0]5-152 (¢ 0.1, MeOH); IR vier (cm™h): 3 416, 2 924,
1614,1 520, 1 113; ECD (MeOH) Amax (J2): 199(15.19),
220 (11.11),235 (12.85),243 (10.35), 276 (~10.95)
4 HR-ESI-MS  (m/z 429.137 12 [M+Na]*, FEig{H
429.136 73) 454 NMR i, s 7RN
C17H26O011. Hb B 1 S F HBL T 6n 3.85 (6H, s)
(P55, FRIALELE 2 MU 1 H 4R S 7 6n 6.71
(2H, s) AHIET, FTHENAY 1,2,3,5-PUHUARTFR
FIR. ou4.28 (1H, d,J=7.8 Hz) N¥imIEEES,
HA 64 BCIESHE oc 104.6, 77.92, 77.89, 75.09,

71.6,62.6, XHLAW 1 hE&4E 1 DEE BB

HIEBER) B A A IR A (J = 7.8 Hz)
e, 45 GRS R S B LAY R I E N B-D
F el R G ST 0u3.71 B 4.61, EH
SRR A ("H-NMR Al BC-NMR 83 W2
1.HSQC i, C-3'5 2 MEAAfE S [0u4.01 (1H, dd,
J=10.6, 5.7 Hz, H-3"a), 6n 3.71 (1H, dd, J = 10.6, 3.5
Hz, H-3'b)] #3%; COSY i+, Af55 [ou3.87 (1H,
m, H-2)] 5742 NMEAES [0u 461 (1H, d, J=
6.5 Hz, H-1'), o 4.01 (H- 3'a)] M, RUHEE
-CH-CH-CH,-Jv Bt » J#it H-2. H-6/C-1'F1 H-3"/C-1"
] HMBC #HRA5 5, AIEIR 1 AL5H C-1'. C-2
A C-3"4H I R M B % #2 . 7E HMBC 1% (& 2)
FH-1"55 5 C-3' (0c 72.0) KU, 5 B &) 4

F1 LAY 18 'H-NMR #1 BC-NMR ##E (400/100MHz,

CD3OD)

Table 1 'H-NMR and '*C-NMR spectroscopic data of
compounds 1 (400/100MHz, CD30D)

BRAL oH oc
1 133.80
2,6 6.71 (2H, s) 105.70
149.00
4 136.00
149.00
1 4.61 (1H, d, J=6.5 Hz) 75.40
2 3.87 (1H, m) 75.12
3'a 4.01 (1H, dd, J=10.6, 5.7 Hz) 72.00
3b 3.71 (1H, dd, J=10.6, 3.5 Hz)
1" 4.28 (1H, d, J=7.8 Hz) 104.60
2" 3.23 (1H, overlapped) 75.09
3" 3.36 (1H, overlapped) 77.89
4" 3.27 (1H, overlapped) 71.60
5" 3.26 (1H, overlapped) 77.92
6"a 3.87 (1H, m) 62.60
6"b 3.67 (1H, m)
-OCH;3 3.85 (6H, s) 56.80

~~~ HMBC (C— H)
— 'H-'HCOSY

2 k&Y 1 EZE HMBC 1 'H-'H COSY 55
Fig.2 Key HMBC and 'H-'H COSY correlations of

compound 1
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HEREAE C-3' b, DRI G4 1 9T Ay A H
3-O-B-D-MLigH E M s i — PR &Y 1 ik
¥ 7~9 #) H-3'a fil H-3'b EATXEE (R 2), @@L
XA S 1 H-3' IS G 2B J 2,32 = 5.7 Hz,

J o3 =3.5 Hz L &4 8 (1'S, 2'S) H-3'HIMBA
BEN J 2 30 =5.6 Hz, J 2,30 = 3.8 Hz ffi & HAAH
AR Z AL, WAL AP 1 LA RS BD H-3'a
(0n4.01) F1H-3b (ou3.71) HibEY 8 Ktk AL

®2 WAV 1 SEMIIARAER 'TH-NMR iE (400 MHz, CD;0D)
Table 2 '"H-NMR spectroscopic data of compound 1 and other stereo isomers (400 MHz, CD3;0D)

wED H-1' H-2' H-3'a H-3'b

1'R2'S 4.61(d,J=65 Hz) 3.87 (m) 4.01(dd,J=10.6,57Hz)  3.71(dd,J=10.6, 3.5 Hz)
(k&P D

1'S,2'R 458(d,J=63 Hz) 3.91(ddd,J=6.7,6.7,27Hz)  4.05(dd,J=10.6,28Hz)  3.63(dd,J=10.5,7.1 Hz)
(&9 9

1'5,2'S 4.62(d,J=63 Hz) 3.81 (m) 372(dd,J=10.5,5.6Hz)  3.55(dd,J=10.5,3.8 Hz)
(& 8

1'R2'R 4.60 (d, J=6.1 Hz) 3.82 (m) 3.86 (m) 3.34 (m)

&M D

F2E H-3"a (5 3.72) Al H-3'b (on 3.55) ZIAIMIA
7], WIER U'AA R WAL, 260y S F0, fy
AWENEY 1N (VR2'S)- T HMEHM 3-0-p-
D-MW % % BT . 4 Sci-Finder 182, fELEY
1 NHe &Y, e ArFRE C.

&y 2: ABREELR A, UV e (am):
200.0 (3.53), 215.0 (3.59), 230.0 (2.70), 270.0 (0.44);
[0]5 152 (c 0.1, MeOH); IR > (cm™): 3 424,
2924, 1595, 1125; R #E HR-ESI-MS (m/z 991.341 8
[M~+Nal*, iF54E 991.341 7) H454 NMR %3 (%
3, 1€ H Ay 13508 CasHeoOo3- B 2 NAIEH,
7E 0u 3.85. 3.83. 3.82 eHIfE 5N 6 N5 & H AL,
Su 6.77. 6.71. 6.66 AN 3 MRIL L 6 M. 2

M FEE (O 4.85) ATI2AMRIE S (Oc 105.6, 105.4,
78.4X2, 77.9X2, 75.80, 75.77, 71.4X2, 62.7X2) F
HIAAAE 2 DNRIENE B BETPER B A2 Hr i 2 A
MBAHE (J=1706Hz) HiE, SaEEREEE
a2 Ay B-D MRS, EIEHE S
erythro-syringylglycerol-p-O-4'-( + )-isoeucommin A
4'""-0-B-D-glucopyranoside®AH{EL, X 7I7E T 380 1
(S S [on 3.85 (3H, s, OMe-5")]. iliid C-5" (5¢
154.3) 5 H-3" (6n 3.85) 11 HMBC #HICH & H A 2
#AE C-5" F,

AU EER, #he THEY 2 TP Ings. 7.
7'. 7", 8. 8' 8" AN R L i X} L Szl ECD
A5 ECD #ie (K 3), RALEREY 2 R

%= 3 1A% 21 '"H-NMR #1 BC-NMR #13E (600/150MHz, CD;OD)
Table 3 'H-NMR and 3C-NMR spectroscopic data of compounds 2 (600/150MHz, CD30D)

TRAL on oc TRAL OH oc
L,1,1" 153.8 9"a 3.44 (1H, m) 62.0
2,6 6.77 (2H, s) 105.8 | 9"b 3.80 (1H, m)

2'6' 6.66 (2H, s) 105.0 Glc-1 4.85(2H, d,J=7.6 Hz) 105.6, 105.4
2".6" 6.71 (2H, s) 104.2 (Gle-2) X2 3.61 (2H, m) 75.8
3,3.5,5' 154.5 (Gle-3) X2 3.57 (2H, m) 77.9
4,4'4" 154.3 (Gle-4) X2 3.57 (2H, m) 71.4
7 4.76 (1H, d, J = 4.7 Hz) 872 | (Gle-5) X2 3.20 (2H, m) 78.4
7 4.74 (1H, m) 87.2 (Glec-6a) X2 3.76 (2H, dd, J=12.0, 2.2 Hz) 62.7
7" 4.99 (1H, d, J=5.3 Hz) 74.0 || (Gle-6b) X2 3.65 (2H, dd, J=12.0,5.2 Hz)

8,8’ 3.10 (2H, m) 55.8 -OCH3 3.85 (6H, s) 57.2
8" 4.20 (1H, m) 87.9 3.83 (6H, s) 57.0
9a,9a’ 3.93 (2H, dd, J=10.3,4.1 Hz) 73.0 3.82 (6H, s) 56.8
9b9b' 4.8 (2H, m)
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304 _ Exf). ECD of2
- = Calcd. ECD of (7R,7'R,7"R,85,8'S,8"S)-2
-=== Caled. ECD of (75.7'S,7"S,8R,8'R,8"R)-2

20 NS

=30 r T T T
200 250 300 350 400
A/mm

3 a2 WAt E ECD EE
Fig.3 Experimental and calculated ECD spectra of

compound 2

200
400

600

AR E/ (ug-mL ")

800

1000 B jﬁ;w - ﬁk

(7R, 7'R,7"R,8S,8'S,8"S)- T #& H H i -B T & W i fik
44" —-O-B-D-ML I 2 BE . %2 Sci-Finder f1%%,
W &Y 2 LG, % NFTRE D.
4 EBREMHR

AR SCHRIRIE, AR B 38 s 1D,
DL A 38 (16 1R 1 R SR 4k 0 B R AR N BH XS
MR, SR ABE S R E e & AT TR
W (B 4). fEARML 28 (Nikon
SMZS80ON) F, ¥4524% 12 h Jafd BERIBE L ik i
BENL N 2S FIXT IR . FHPEXT R CREZRTY) Ansk
M. MAGET 24 FLIRH, Bl 5SAS, BRIER 1
mL, HHKE 2 M. FAMRHKKET E3
FrFREE PR R ALK RGBT 2004 400+ 600

‘:—T :J

a5

4 TREGHRENEL ST aEIRNERYR

Fig.4 Whitening effect of different concentrations of pure compounds on zebrafish embryos

800 1000 pg/mL ARERAFEEFRM A . LI A MG
7y B E T4 200, 400, 600 800 1000 pg/mL £
WA E B FRE . A EN & HMIRTE (28+
0.5) CHWFHE 36h, {ERME I X525 5 AT e 1t
MG, ET BB TSR], 452 55T ik )
D, A 5. 7. 8 MBE DI iE K
AR B 5 T RV I RE R, H R AR D
FEFE Rl A S iR B g i s o, Hh b &9 8
(ESSEIE S LN

DRl [R) S5 25 259K 2 LB 8 138 T UR i
BT LR &) 8 AT BN R I SL 58,
RE AT AL A9 8 BLHIA 1 500 pg/mL HIVE, 5K
9807522 SOk E !,

WRER (K4 SBr, LEWS. 7. 8 AF
B2 AROR, Hh b A1) 8 3 A UR i,
3 I R A 2 I e SN B R I T

£4 TEZWAMBEEARIFRE (xLs)
Table 4 Inhibitory rate of melanin synthesis in different

groups (X £ 5)

151 BAFA I 2%
7 X R 0.00£0.00
e 34.07+18.46"
WEY 8 42.29+24.79*

55 AL, "P<<0.05.
“P < 0.05 vs blank control group.

V) 8 136 FVBCR SR T RV FE I RE A
5 g

XF PR SRR I 2 A L T B IR K 45
RS, LB 1T 9 Mt PR &=
G, Ha 2 M aE: FIR, XK
NET I AYIE ARV, 45 RR1L
A5 7. 8 HARBSRELENE, HIYwT Rk
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