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[ Abstract ] Objective: To study the polyhydroxylated alkaloids of Polygonati Odorati Rhizoma with
hypoglycemic effect. Method: The water extract of Polygonati Odorati Rhizoma was isolated and purified by various
ion-exchange resins chromatography. The structures of isolated compounds were identified by using spectral analysis
such as NMR and MS. The inhibitory activities on «a-glucosidase and a-amylase of the isolated alkaloids were
screened by PNPG and DNS methods. Result; Eight compounds were obtained from the water extract of Polygonati
Odorati Rhizoma, including two polyhydroxy alkaloids, two acylamides, three amino acids and betaine. These
isolates were identified as 1-deoxynojirimycin (1), fagomine (2), L-azetidine-2-carboxylic acid (3), 1, 2 (S) -
pyrrolidinedicarboxamide (4), (2S) -citrullinamide (5), serine (6), -aminobutyric acid (7) and betaine (8).
Compounds 1, 2, 4, 5 and 8 were evaluated for their inhibitory activity on a-glucosidase and «-amylase.
Compounds 1 and 2 showed potent inhibitory effect on a-glucosidase, with IC,, of 0.098, 0.272 mol -mL ™",
respectively, whose activities were superior to the positive control Acarbose (IC, of 0.493 mol - mL™").

Furthermore, compound 1 showed inhibitory effect on a-amylase (ICg, of 0.681 mol-mL~"), but its inhibitory
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activity was inferior to Acarbose (ICs, of 0. 035 mol-mL~"). Conclusion; Compounds 1-8 were isolated from this
plant for the first time, and compounds 1 and 2 showed significant inhibitory effect on a-glucosidase. Therefore,

polyhydroxylated alkaloids are the active components of Polygonati Odorati Rhizoma for exerting hypoglycemic

effect.
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BV o B BT i C ] 9 KH, PO, /K5 Al K,HPO, -
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%o

DNS I €5 5 : Bt DNS 6.5 g, ¥ % FR o, & T
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#H.
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2 Dowex 50 x 4-400 5 Gk Pk BH 25 1 22 e B g, 26
JK VRN, B 0.5 mol - L™" & /K P i, 4 5 i 1k 15 %)
S5AEWwR A, A 1(1.1 g),2(510
mg) ,4(28 mg) ,5(19 mg) F1 8(3 g) ; MM HRAL (80
g) & Dowex 50 x 4-400 5% i 14 BH 25 T s e W R , 6
FHZKBEE, B 0.5 mol - L™" /K B I, 43 75 2l 1k 15
B3 ANEEERB AT, 3 G 3(1 g),6(50
mg) A1 7(100 mg) .
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tolidine I {8 Jy B 41 {5 3 i, ESI-MS m/z 164.1
[M+ H]",'H-NMR (D,0, 600 MHz) §,: 3.82
(IH, brd, J=12.0, 3.2 Hz, H6), 3.62 (1H,
dd, J=12.0, 6.0 Hz, H-6), 3.49 (1H, ddd, J =
13.8, 11.2, 6.0 Hz, H2), 3.31 (1H, t, J=9.0
Hz, H3), 3.23 (1H, t, J=9.6 Hz, H4), 3.11
(1H, dd, J=12.0, 4.8 Hz, H-1),2.54 (1H, ddd,
J=9.0, 6.6, 2.4 Hz, H-5), 2.45 (1H, dd, J =
12.0, 11.4 Hz, H-1), "C-NMR (D,0, 100 MHz)
8.:81.2 (C-3), 74.3 (C4), 73.7 (C2), 64.2
(C-6),63.3 (C-5),51.5 (C-1), FiR%HE 53Tk
[21 | Hz 1B B 1-deoxynojirimycin — 3, Hfb &4 1 %
£~ DNJ,

k&2 AR, AAEEH O-olidine
B kRS AT f BE 5, ESI-MS m/z 148.1 [ M +
H]*,'H-NMR (D,0, 600 MHz) §,: 3.84 (1H,
brd, J =12.0 Hz, H-6b), 3.61 (1H, dd, J =
11.4, 6.6 Hz, H-6a), 3.52 (1H, dd, J=9.0, 7.5
Hz, H-3), 3.15 (1H, t, J =9.6 Hz, H4), 2.98
(1H, d, J=11.4 Hz, H-leq), 2.59 (1H, t, J =
13.2 Hz, H-lax), 2.51 (1H, d, J=2.4 Hz, H-5),
1.97 (1H, brd, J=12.6 Hz, H-2eq), 1.44 (1H,
dd, J=12.6, 12.6 Hz, H-2ax), "C-NMR (D,O0,
100 MHz) §.: 81.2 (C-3), 74.3 (C4), 73.7
(C-2),64.2 (C-6), 63.3 (C-5),51.5 (C-1), I
REHE S SCHR 21 ] 1B 1Y fagomine — 3K, #fb &9
2 UK 5E N fagomine,

&3 AERER. (o) = - 112 (c
3.5, H,0); ESI-MS m/z 102.2 [M + H] ", 203. 1
[2M + H] ;' H-NMR (D,0, 600 MHz) §,: 4.82
(IH, t, J=8.4 Hz, H2), 4.12 (1H, dd, J =
19.8, 11.2 Hz, H4a), 3.92 ~3.97 (1H, m, H-
4b), 2.78 ~2.84 (1H, m, H-3a), 2.53 ~2.60
(1H, m, H-3b), “C-NMR (D,0, 100 MHz) §,:

172.0 (C-1), 57.0 (C-2), 40.7 (C-4), 21.3 (C-
3)o LR E RS SCmk [22 ) #iRIE 1Y L-azetidine-2-
carboxylic acid — 3, &tk &4 3 X 5%E N L-azetidine-
2-carboxylic acid,

&4 HEBE, [a]) +43.0 (c0.11,
H,0), ESI-MS m/z 158.1 [M]*_,'"H-NMR (D,O0,
600 MHz)$§,: 3.89 (1H, dd, J=7.8, 3.0 Hz, H-
1),3.31 (1H,m, H4a), 3.19 (1H, m, H4b),
2.06 (1H, m, H-2a), 1.85 (1H, m, H-2b), 1.74
(1H, m, H-3a), 1.68 (1H, m, H-3b), "C-NMR
(D,0, 100 MHz) 5, : 180.2 (FERcHIL) , 163.1 (JIf
PREL), 61.8 (C-1), 46.4 (C-4), 33.4 (C-2),
28.3 (C-3), biR#ds 5 3CHkl23 4B m 1,2(S)-
pyrrolidinedicarboxamide — 2, ik &4 4 S E N 1,
2(S) -pyrrolidinedicarboxamide

REWS AGBAR. [al) +22.9 (c0.14,
D,0), ESI-MS m/z 175.1 [ M + H]*_,'H-NMR
(D,0, 600 MHz)§8,: 3.30 (1H, brs, H-2), 3.19
(2H, br s, H-5), 1.63 (4H, m, H-3, 4), “C-
NMR (D,0, 100 MHz)§,; 185.1 (C-1), 159.6 (Jif
PRIL), 58.3 (C-2), 43.8 (C-5), 34.0 (C-3),
27.3 (C-4), bFiR¥ds 5 SCmk[24 ] Hie il 19 (25)-
citrullinamide — 2, b &% 5 £ & H (2S5)-
citrullinamide .
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60.2 (C-2), 56.4 (C-3), [ iR%da 5 Cik[ 25 14ikiA
() 22 TR — B, AL B Y 6 J85E 22 HE TR

&7 @K AR, ESI-MS m/z 102.1
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J=7.2 Hz, H4),2.29 (2H, t, J=7.2 Hz, H2),
1.89 (2H, m, H-3), “C-NMR (D,0, 100 MHz)
S.: 184.4 (C-1), 46.4 (C4), 33.4 (C2), 28.3
(C-3), EiR%dls 5 STk [ 26 JHiE 1Y y- 2T R —
G T SR y-E ST

a8 RS, ESI-MS m/z 118.2
[M + H]*_,'"H-NMR (D,0, 600 MHz) §,:3.90
(2H, s, H2), 3.27 (9H, s, CH,), RIS
SCHiR [ 24 ] 438 SR — 2, otk A 9 8 B
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1E 96 FLAR Hh HEAT B A2, SN AR R 2 RS
ST 5, 96 FLAR 15BN PBS ZZ i (pH 6.8)
112 L, H A 0.2 U-mL 'ff a-glucosidase 20 wL
FFE RIS 8 WL, 5,37 CHEIR N 15 min J5,
FIA 2.5 mmol-L~" PNPG 20 pL,JE%) )5 # 37 C1d
JELR R 15 min, R HIA 0.2 mol-L ™" Na,CO, ¥
80 pL,F 405 nm P T EWIEE A, LIBT3
WEAE Ay BH M

S 6 AN, REdL 3 AL, a. KRR
(B + B+ IEH) b, 2 FIX R (& Wl 5
c. FEADEH (FEM + BRI + IKH)) 5 d. FEM =
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25 pL 5 a-TE M AW 25 wL T 1.5 mL Z.08 T,
FEorRAT L AE 37 CORIE RN S min, AR5 A 1%
AR TE MW 50 WL, 7E 37 C oK v - o 1 S 0
5 min; #235 iIA DNS & €857 50 wL, 783 K i
NS min, Z 5 SR VKOK e 20 (2 1k ) L J5
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DL BT 00 B A Sk FH P X BE D28 KA R A O
W, HARTR g A

R = (A = A) /A" x 100%
5 &R
5.1 AT A W0k 2 o3 X oo 2 0 i ) 00 A
EH X EATMER A B SRS NMEEW
1,2,4,5,8 HEAT T o~ % W HF I8 410 10 05 MR 0, 2
NZ BRI Y IE DNJ (1) Fl fagomine (2) £ i & 1)
ou-4) 2 W B AR, BLAE AR D0 T BH A 24 B
KR, LG Y 4,5,8 XF o~ 4 BE A B JC 0 & 1E
FH e g5 R WK 1,
5.2 EAT AW B AT X - TE A Bl A o 4R

DNJ X a-UE B3 g A — 5 B VR H L, ABE FROR

55 T BA 245 BT R b, A AL & P % o-TE ) R
AR I E S R I 2,
6 iTig

[ N AMIF 9T A F2 R AT 20 A AT R R R
WA BEAT T A 9T, i 6k He v 5 A W e 43 i 5T
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T2 ZREEYREAEY .2 N BEELEY
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#£1 BIFiE#E,DNJ, fagomine X - 2 45 H B8 9 & iF M =
Table 1  Glucosidase inhibitory activity test results of acarbose,

DNJ, fagomine

55 %FEQ(RF{ EEIES 1Cso
/g-mL"~ /% /mol+ml, !
ey & 95k 2 000 75.08 0.493
1 000 65.79
500 58.96
250 45.24
DNJ 1 000 85.58 0.098
250 80.31
31.25 62.66
7.8125 37.3
fagomine 500 87.56 0.272
250 85.85
125 83.41
62.5 78.19

T - 1C5 3 1] SPSS P 3+ 5145 3]

F2 M-FIRYE,DNJ X a-iE # BB &I T E
Table 2 Amylase inhibitory activity test results of acarbose, DNJ

. %fﬁidz]ﬁ RS 1Cso
/g mL~ /% /mol+mL ™!

] < 5 312.5 59.04 0.035
31.25 56. 14
15.625 55.56
1.5625 28.42

DNJ 156.25 57.29 0.681
78.125 41.60
39.062 5 30.29
19.531 25 16.06

MHENR S DMEE Y HEAT T oo A BT BE A o0 1)
TRk 10 ) 5% P 0 8 . 45 2R DNJ Al fagomine 2 > 2 8 5k
A= W 2R A BAT S Y oo R T A AR
At 3 A4 s oA G 00 B0 Al 410 9 SR
W], ZF L W IS I 53 D T A I I ) S ik
fifi =z —

FIR, I 25 A8 4 v 23 5 45 310 9 B A B T 1 410
TV ) 22 8 A W ik 2 B0 D DR WE e 26 | M e 2K |
ML g LV SR gl LY BEE BT R A B . AR
Y 10 20 52 A W T L5 5 B DR i 109 355 14350
A2 b 0 A TR B S PR SR & B, DND Xt
o= 4 2 W T Tl EL AT S 3 9 40 ) 4 T (LR - TR A T
P 10 5 1 P 2100 DR R il 353, 2 P IR W2 288 22 368 2 W) ik
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AT RE X o~ % W 1 B A9 45 5 & T X o-VE B i 09 45

B o WU AE EAT AU /3 B3] 1 URBE R () DNJ

il fagomine , H:At 22 ¥ JE 25 W) 628 10 4 OF oK 43 B 44

B, X 4o, AT RE A P Sy H A 22 55 5 A W ik L

oA S PR AEIRA . 7E45 5 MIF5 T

IO IR X6 T R — 25 5 0 iR R R B 3 Y

A3, DA oy B8 BIAS [) 25 B 22 0 5 2R ) IS ) R

41 a0 1), Sy <22 4 e A BB 25 ) Y O e AR AR )
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