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78 EL AR H Dubioside F 194355 2fifb A & 5 8

B, WA, RAM, Ka, 3K
(FMEPHAREALTEEZR T, RIEEFKE, T K& 067000)

[(FZE] BB EmR T i dubioside F, %58 2544 IF 0 & A [ 7 # 27 B AR A dubioside F /1y 4, 77 3% il i ik
JBe AT 818 43 B 24k, DL CHCL -MeOH-H, 0 (14:7: 1) Jy BB , 45 B 5410 5 , AR 40 0380 1 0 R 8 ik 590 , 26 5 i ek Ak &
Y dubioside F; 7Ly 2515 3119 dubioside F g Xf HE I 2 7R [ 7™ Hb 7% 25 AR 25 44t dubioside F ) & & . R M Discovery-C 8,
FEFE (4.6 mm x250 mm,5 pm) , FEEH 2 H5-7K (24:76) , i # 1.0 mL-min ", & M )% K 200 nm, %55 : dubioside F 7£ 0. 98 ~
24.5 ng ML R RIUF(r=1) A 96.96% , RSD 1. 1% . L5 : 77 R4 25 B AR 1 B0 8 25 43 ( dubioside F) #4775
S 0 I AR PR AT RE . R TR AR AE B AR () SR B AR 254 dubioside F Y E 43 5 LA MRS AU T AT L A B Ik
BP0 i o AT HE— 20 0 2 B MR 2 A B o BIE Y SR AR
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Purification and Determination of Dubioside F
in Tuber of Thladiantha dubia

MAO Xiao-xia, MIAO Guang-xin, ZHAO Chun-ying, TONG Ji-ming, LIU Yong-ping®
(Hebei Province Key Laboratory of Research and Development for Chinese Medicine,
Chengde Medical College, Chengde 067000, China)

[ Abstract ] Objective; The aim of this study was to purify and determine the content of dubioside F in the
tuber of Thladiantha dubia from different habitats by HPLC Method: Dubioside F was purified by column
chromatograph with silica gel (CHCIl,-MeOH-H,0 14:7:1) and identified through physicochemical properties and
spectral analysis. To determine the content of dubioside F in the tuber of T. dubia from different habitats by HPLC .
A Discovery-C; (4.6 mm X250 mm, 5 pm) column was used with the mobile phase of acetonitrile-water (24:
76). The DAD detector was set at 200 nm. Result: Dubioside F showed good linearity (r =1) within test ranges
(0.98-24.5 png). The average recovery was 96.96% , with RSD of 1. 1% . Conclusion: This method was well
validated in good precision, repeatability and sensitivity. The most abundant dubioside F in the tuber of T. dubia in
different cultivated habitats was from Helong of Jilin rovince; while the most abundant dubioside F in the tuber of
T. dubia in different natural habitats is from Kuancheng of Hebei province. This method was successfully applied to
quantify dubioside F in the tuber of T. dubia.

[ Key words | tuber of Thladiantha dubia; dubioside F; HPLC; determination
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ARG R HC A, FEHFIRIT
TSR IR 28 AR AL UL A0 S 2 R R, T P LT
AT L IR A B 24 B A A 5 R W R AR B
SR X S R A ST R B B3 Y SR AR
FE K 4R BB X F I 20 B KS62 f A 41 4
VERI® . HZ B A sl s A e s, &
F AR B AL 27 0 B 52 /D, Nagao 2570 ) 4y
B35 6 A =i 1T dubioside A ~F, @447 R
F RP-HPLC Wl 7 T 2R 85 SR v SR R RE SRR 1Y &
R E S I E T AR AN R 25 AL op A B
(0 ko AR SO A B AR T 0 BT A B I RS A
(BP AR B AR B AT ) (1 143 ( dubioside F) #4778
S, R R A €0 % O 1k 43 S Ak R AR
4 dubioside F, 3 LA dubioside F >k %f B 5 , I E AN [A)
72 7R AR o dubioside F [ B L 3K — BF5E M B
il 2% 85 R 24 b 1 T o B S
1 &

1200 41 fm SOBOAH 35 AL (48 G1315D 4K
RS %%, 1200 (A3 T VRV, SERZHER) . &
({03 2l , 56 [ Fisher i 528 7)), 2K Sy fd: 05 04 4l
oK RE RS (B REAL T ), dubioside F (4l
98. 1% ) Jyp S 4 % [ il o A Ak 22 1R 1 5 43 B
i, F R B2 R A IR A

IR AE T8 AR 9 e DU Ak Tt
BIRTE B TR B B R FE T AR R
¥R EHAREENH AR Y R E
Thladiantha dubia BT PR .

2 HE4gL

2.1 Edith BURERZIM 5 kg, 70% 2 B i
PEHL 3 K, A I B BORO R R AR IR . KRB
T K A B TR B TR, 0 R A vl ik L = S e L K AR D
IE T BEAEH, A5 A0 ik A ) (57 g) =G0 H e A6 B
Yr(24 g) JKARFNIE T BEAE Y (150 g) o HoK M
FIE T B % W 4 3 AB-8 L4 B A, I 4K v
10% ,30% ,70% L BEBEME, 15 10% LBk 9 32 ¢,
30% ZBEVERL B 36 ¢,70% L BEVERBLY) 37 g. 70%
Tk I ) R FH ik Je A €633 43 B9, L CHCL,-MeOH-
H,0 (14:7: 1) P B, 24 179 . B A TLC
(nBuOH-MeOH-H,0,6:1.2:5, | J2) #i,10% #;
R T B 0, A IR RE S AR B 16 343, 26 4 E4)
2 X RE A E AT AL A 1(500 mg) o

2.2 iM% AW RGBT K, 5 EFILE
TR (DMSO) , AT T, B R D
H A, 5 T R o2 b, B R RRZE <P 12 h,

.44 .

FET e Eh 2, s bm v B, P — U W Joe-H -k (72 3
0.5) JFF, FHARAE — W R A e 18 €8, R B 43 ) 5 4 %
W BB BT R AR AR 2 FUOBE X R A — B
A ifE A R A | B BT R AORE AR e EL B
ESI-MS m/z 1 537[ M + Na* ]} 1F > T8 F U4, 1 405
[M+Na" —132] Bt 2 1 4> SO0E A9 1E 25+ 05,1 127
[M+Na® —132 - 132 =146 ] Jp i 2 2 A Fn 1 A4
WA COBE I IF B 10651 213[M + Na® - 162 — 1627,
1051[M+Na® —162 162 —162] R4 £ 2 4~
W& 3 A OB Y IE B 7 1%, H-NMR ( DMSO-d, , 400
MHz)6:1.33(3H,s), 1.1(3H,J =6 Hz),0.92(3H,
s),0.9(3H,s),0.84(3H,s) ,0. 64 (3H,s) 43 3 R IC
I 27,24,30,25,29,26 i B 3L F {55 ;8:5. 57 (1H,
s$),4.74(1H,s) ,4.61 (1H,d,J =6 Hz) ,4.48 (1H,d,
J=4.8 Hz) ,4.42(1H,d,J =7.6 Hz) ,4.42(1H,d,J =
7.6 Hz) ,4.20(1H,d,J =7.6 Hz) 4351k 7 4Bk 5L
JiF155,5. 25 (1H , br,s) Sy 12 {7 BUHE Bk BT 115 5,
9.48(1H,s) } 23 fi CHO (¥ i 15 5. 45 4&'H-
NMR,"”C-NMR,'H-'"H COSY ,HSQC ,HMBC % i [& {%
BSOS EdE A8 Wk 1, &5 3CHR[9]
FEXT A6 G 1 01 JT il o3 s B s 5 e A R e AR —
F}OHEAGY 1 MH TR EMER ., HFooh 3 F128
(DBUEER N

&9 1 (5 H-NMR 7% 7 4~ B 0 35t 5 B 715
2557 (1H,s),4.74 (1H,s),4.61 (1H,d, J =
6 Hz) ,4.48(1H,d,J =4.8 Hz) ,4.42(1H,d,J =
7.6 Hz) ,4.42(1H,d,J =7.6 Hz) ,4.20(1H,d,J =
7.6 Hz) ;" C-NMR ¥t 575 H I 09 7 /S5 (9 3 L Bk
55 6:91.7,99.2,102.3, 104.3, 102.9, 104.2,
102. 0, SHpdERER B EAES5 Lh T L, i G 9
11 2 Z0BEE v i) BRZEWE BT RLERE o o #3245
Wi AR FNE 2L B A

G 1 b Y % AL RN I 0T AR A
HMBC 3% %€ . 7 HMBC 1% v, 2 25 4 1) ity B o7
84.20(Gle-H, ) 51Ty 4 fifkf5 = (8 83.4) MK,
UL B A S5 oT ) 3 SRR AHIE 6 4.42(Gle’-H, ) 5
Gle 9 3 (VB f5 5 (8 87.0) #156,8 4.61(Gal-H, ) 5
Gle (2 fiikA5E "5 (8 77.0) AHOC o b 3R AH ¢ B 4 45
AL AW 1A 3 R b RS R A AL (153)
[CEFLBERE(152) ] AR (1-1) Ht. 65.57
(Ara-H, ) 50 28 L5 5 (8 174.5) AHC, Ut
WY BAT R A1 8% 5 1 o0 Y 28 fifkAH % ,6 4. 74 (Rha-H, )
5 Ara 19 2 i BRA5E 5 (8 73.8) K, 6 4.42 (Xyl-
H)5 Rha 1y 4 fiik{55 (8 81.1) #H3&, 8 4.48



LR, % ARE M T Dubioside F 1943 8 414k e & 45 €

(Xyl'-H)) 5 Xyl (4 3 fifffs5 (885.2) Mk, ik
WA S Ak & 9 1 28 {7 6 L (0 Bl B 1) 3% 42
P R 3 4y AR (1-3) ABEE (1-3) B
ZEREIE (152) B AR (1) o0, &4 Lk
e G 1 S5 KA 3-0-B-D-7 % ik i s A (1—
3) [ B-D-nk Wi~ FLWEBE (1—2) ]-B-D- it e 7] 7 1 Jik-
R R -28-0-B-D-ME I AME 3L (1—3) -B-D-A ik g 4
F(153) a-L-Nik Wi RSB HE (152) - L-0tk W B 7.4
BEELTY , B dubioside ¥, Z5#g =0 UL 1,

%1 B“C-NMR #{#E (DMSO-d, ,400 MHz)

5 K| WS ik i L A 7
1 37.5 25 15. 4 6 59.8
2 24.3 26 16. 6 28-0-sugars
3 83.4 27 26. 4 Ara 1 91.6
4 54.0 28 174.5 2 73.8
5 47.4 29 32.8 3 70.0
6 19.7 30 24.2 4 67.3
7 31.8 3-0-sugars 5 63.9
8 40.9 Gle 1 102.0 Rha 1 99.2
9 45.9 2 77.0 2 70.5
10 35.5 3 87.0 3 69.3
11 22.8 4 68.3 4 81.1
12 121.2 5 76.2 5 67.7
13 143. 4 6 60.9 6 17.6
14 41.0 Gle 1 102.9 Xyl 1 104.2
15 34.7 2 73.6 2 73.6
16 72.3 3 76.6 3 85.2
17 47.9 4 70.0 4 67. 1
18 41.0 5 76.9 5 65.5
19 46. 1 6 60.9 Xyl 1 104.3
20 30.2 Gal 1 102.3 2 73.7
21 34.8 2 71.6 3 76. 1
22 31.0 3 73.7 4 69.3
23 210.2 4 68.1 5 65.7
24 10.3 5 74.7

3 RENE

3.1 i %1 Discovery-C,, 0,3 #F (4.6 mm x
250 mm,5 pm) S & NE-/K (24:75) K K
200 nm,H:3#H 35 C. WA 2,

3.2 XTHRGEM Y A RS % FREL dubioside F X
MG, B S5 mL &, H 25% &I 7K ¥ W% i 51
TR 2B % 0. 46 g+ L7 X BE S VA MR o

3.3 AW H A KRR IO AR ML R

HO.

on o
0, HyC
o H()'EA/0 3 0
HO' 0
H(m/ OH HO  opn

OH

El 1 dubioside F &5+

0 10 20 30 40 50 60
*
.
0 10 20 30 40 50 60
t/min

AL FES ;B. XFIR 55 1. dubioside F
B2 #HRER HPLC

1.0 g, hn A 50% H FE£ 30 mL, #7520 min, 328 3 ¥k,
B IEPEHOR, MO W 2 T, H 25% 2N K W i 5t
ERES mL, &,
3.4 FRuEMNZR A & K% a2 B dubioside F X} HR
mn AR 2,10,20,30,50 WL, BE B3R a3 5% R
DA TR R N A A, LA Bt 2 R £ Ok A Ak B 2E 47
Rk, A5 M7 fE Y =281.33X - 1.88 (r=1),
dubioside F 75 0. 98 ~24.5 g &M X R B if,
3.5 REEIK B 10 WL X8 SR, AR UERE
6 X, M % dubioside F f# % o 45 B RSD
0.46% , W2 I Poks % B R 4f .
3.6 HAEVEE MRS AR S I b B I R
A 4% 3.3 TR 7 a3 il A5 6 o Ak ik i v i, gt
10 wL g , 458 RSD 0.78% , KR WX HiEHEE
R4
3.7 REMRE K BRI, 0 T A
J50,2,4,6,8,24 h #EKE 10 WL 5%, iC 5% dubioside
F g R, 25 2R RSD 1. 90% |, 3% W] ft 4k o %% W A
24 h NEEAE o
3.8 mAEmKKE HEKRDMSE
(0.244% ) AR EIAR 6 £, B0 0.5 g, 43 HKE % i A
dubioside F Xf F8 5 & &, #% 3. 3 W J5 =40 7)) il 15
PR S, 4% 3.1 T E g Ak, dE AR 10 WL,
. 45 .
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SE dubioside F &8, 715 AR . S5 R F ke
[ Ay 96. 96% , RSD 1. 1% , R W% J7 1% [ i %
R, k2,

#x2 FEMRS dubioside F jin#f [ 4 R X 16

=AY HIEES e [A] i S8 RSD
/mg /mg /% /% /%
1.22 2.44 96. 82
1.23 2.43 95.24
1.23 2.46 97.62
1.23 2.47 98. 41 96. 96 1.1
1.22 2.44 96. 83
1.23 2.45 96. 83

ifj]ﬂ/\%léjj‘j 126 mg,
3.9 My EENE % 3.3 R 5 kol A
Bl , % 3.1 WU @455 5040, 24 10 L, I
5E 115 dubioside F (& 4550 LK 3,

£33 AEFHFERF dubioside F &=

SR 4 M A SRAEME AT dubioside F/%
b TR 2012-10 FhiE 0.195 1
Al b 2 R 2013-10 Al 0.1715
AR A e 2012-10 Fif A 0.3156
bk e 2013-10 il A 0.244 2
AR P 2012-10 i 0.211 6
MR YT 2013-10 Fiftd 0.176 8
[OEIRE 2] 2013-10 FiiE 0.062 5
TR AR 2013-10 il A 0.245 6
7L 4 R A 2013-09 PR 0.634 4
bR e 2013-10 WA 0.909 8
AR 2012-10 91 0.127 7
A Y 2013-10 [gan 0.042 4
GRS 2013-10 WA 0.3229
AR i 2013-10 5345 0.300 7
L4 FE 201309 (5% 1.2332
b4 e fl 2013-09 4 1.166 3
E[R e Y 2013-10 WF Az 0.013 1
4 tig

AR SO AR B AR TR S A3 (B R B AR P BT 42
BEUJR 28 B 47 ) R AT B I, ST T HPLC I AR
R dubioside F & (1 75 %, % 7 W6 45 4E W {8, &
L, AT TR [R 7 AR B AR 25 4 dubioside F
s M. A B, Bl 5T
200,205 ,230,254 nm % 4 3K L i T 200 nm
R, i W 5 B A, O A 200 nm Sy R I % K 5 43

. 46 .

HRHH 24% LN ,26% NG ,55% W, ZK5-0. 1%
R 7K (26:74) , ZJ5-0. 3% DU S R 7K (260 74) 2
VSR R GeAE i s A AT IO 25 R R ,24% &
i o0 1 RAOR B A, AR IR 0 R U Bl A

D72 45 R R W], b 1 25 L AR 245 44 , dubioside F
() 0 DA RRAE R0 M T HR 7 B Sy B s T B AR R
HR 2541, dubioside F & £ LT Jb 48 58 30 2 77 19
HEE o AR R AR AR B AR — A
# , dubioside F {1 7 1t B A FEAIK, 3% 7T BB 2 B — 4R
AN T () 45 R, B o 8 AR B R OIS G 77 0 T (]
HEF , dubioside F 1% & A7 P 4 5 , AH G B 55 A7 7 i
— A
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