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Study on Metabolic Transformation of Total Glycosides of Cistanche deserticola in Artificial Gastric and
Intestinal Juice

WANG Xinlei, LIU Bonan, ZHANG Mengmeng, LIU Guiyu, HU Yang, SUN Xiangming, LI Wenlan (College of
Pharmacy, Harbin University of Commerce, Harbin 150076, China)

ABSTRACT OBIJECTIVE: To study the metabolic transformation of total glycosides of Cistanche deserticola in artificial gastric
and intestinal juice, and to speculate its metabolic transformation pathway in vivo. METHODS: UPLC/Q-TOF-MS was adopted.
The determination was performed on ACQUITY UPLC BEH column with mobile phase consisted of 0.2% formic acid
water-acetonitrile (gradient elution) at the flow rate of 0.2 mL/min. The detection wavelength was set at 330 nm, and column
temperature was 25 °C. The ion source was electrospray ion source, and mass to charge ratio (m/z) was 50—1 000. In the positive
and negative ion mode, the metabolic components of the total glycosides of C. deserticola in artificial gastric and intestinal juice
were identified analysis, and combined with the literature, the metabolic pathway of total glycosides of C. deserticola in artificial
gastric and intestinal juice was speculated. RESULTS: After the total glycosides of C. deserticola were metabolized by artificial
gastric juice, and a total of 69 components were estimated, including 14 prototype components (such as Mustard aldehyde
glucoside, daucosstorol) and 55 metabolic components (such as Methyl-O-Kankanoside J, Methyl-O-Kankanoside E) , it is
speculated that its metabolic pathways were methylation, demethylation, hydroxylation, methoxylation, acetylation, sulfation, and
glucuronidation. After the total glycosides of C. deserticola were metabolized by artificial intestinal juice, a total of 90 components
were estimated, including 4 prototype components (such as Kankanoside M, Kankanoside L) and 86 metabolic components (such
as Methyl-O-Kankanoside, Methyl-O-Kankanoside E). It was speculated that its metabolic pathways were methylation,
demethylation, hydroxylation, dehydroxylation, methoxylation, acetylation, sulfation and glucuronidation. CONCLUSIONS: This
study preliminarily speculates that the total glycosides of C. deserticola may be metabolized by methylation, demethylation,
hydroxylation and other metabolic pathway in artificial gastrointestinal juice, which may provide reference for the in vivo metabolic
transformation of total glycosides of C. deserticola.

KEYWORDS Total glycosides of Cistanche deserticola; Metabolism; Artificial gastric juice; Artificial intestinal juice; UPLC/
Q-TOF-MS; Component analysis
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TR ASPRAZH SR R R 8 O € 3 IR AT IR ] i
PRl AP TE Sl iR & | 678 R B
TERSNZ T 5 A B R, A S 1 2 T B PR AR
HETTEE W e Qs e, Syt — 0 B W 2550
JRHEA AR A .

1 #
L1 %8s

Acquity /& {5 80 AH .35 {1 . Waters 2695 U AH 135
F55 \LE204E/02 HL T4 Hr - (52 [ B2 By [ oA B2
1] ) ; Neofuge 13R /5 ¥ VR B AL (i g Fi R AR
IR 5 1290 6530 2241 KA T B[] Jo i3 B R AL (3%
R A R AT
1.2 ARE5RF

TR T (AN 22 SCiik[ 12 ik A o, B
PLE S AL BT o 625% ) s BB (H 5 .
111530-201411, 46 BF . >98% ) . #5 45 1 (4t 5 .
111670-201304, 4 J& . >989% ) H4 1 [ £ 5 25 5 i
FEMEAE B s B AR (S - 417B0314, 7 77 : 3 000~
3500 U) S (Ht 5 : 417B0314, 1% /7 :3 000~3 500 U)
Yol A 255 A A A B R L 20 P Ry
R gEal ;K Aok
2 FiEEHR
2.1 FHERBHHE

& % R EL 7.80 g NaCl, 0.35 g KCI,0.37 g CaCl,,
1.37 g NaHCO;,0.32 g NaH.PO,.,0.02 g MgCl..1.40 g 7§
AR, K E S 2 1000 mL &, pH 2 7.40, BIf5
25 FIETL
2.2 HiXmERNTIE

B A 25 BT 100 g, T ZS 1 8 I I8 25 & 100
mL, F3H0.22 pm JE ML UE , RIAH AL A
23 ANIE .BRMH&

231 NTH®EMES S5 CHk[13]77:, i 16.4
mL 9.5%HCI, Jil A 800 mL 7K DL} & 25 1l 10 g, 7801k
S1E MK FRBEZ 1 000 mL, BPA3 A T B .

232 NTHEmsls =% k131715, 6.8 g
KH.PO,, /i1 500 mL 7K 2 % f# , K H 0.1 mol/L NaOH %¥
TR pH 2 6.8; 55 B 10 g JBif , IN/AGE w8, Pk ik
WRIR A, VKA FEZE 1 000 mL, RIS A T

24 WEHERMNTE

241 AT HBWERESOH & BC2.3.1" 3 FagA
T.H ¥ 100 mL FEE 5 min 5, IIA“2.27 30 F A fkiat it
VW5 mL, 37 CTFHME, 1 hJ5BURE 7 mL, 57 R
0.1 mol/L NaOH IV 8 pH % 6.7 £ (v, K ER R
10 mL, ¥ 0.22 pm MR 1, BIAS

242 NTIHEWEESAE &S 23275 A
T 100 mL FE 5 min J5 , MILA 2.2 R A4k o
W5 mL, T 37 CF W E , 4 h 5B 7 mL, 57 BRI
0.1 mol/L NaOH ¥ /i 8 pH % 6.7 2 11 S i, iK E K 2
10 mL, FH 0.22 pm U g, BI15.

2.5 BIESRILEEY
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251 @RE&M @ik : ACQUITY UPLC BEH(100
mmx2.1 mm, 1.7 pm) ; FE3AH : 0.2% HRIK (A) - iE %
W (B) , 86 P (0~2 min, 10% —12% B; 2~7 min,
12% B; 7~10 min, 12% —17% B; 10~17 min, 17% —
23%B; 17~18 min, 23%B; 18~19 min, 23% —25% B;
19~20 min, 25% —10% B) ; Jii. 3% : 0.2 mL/min; A5 I 5
330 nm; A 25°C s HEFE & .5 pl.

252 JFRIEAM EFURAEBEE PR, E  RE T
A 5 4R AR £ 30 °C 5 250U 7 £ 30 psi; TR
i34 - 8.0 L/min; B 24048 HL K 3.5 KV i R 4« 12.0
L/min; #5400 °C 5 S48 90 Bl < B fr B (m/z) 50—
1 000; i34 : 0.2 mL/min,

2.6 ARBLSEEAIBRBHIES D

B2, 27T A s R 2.4 17 IR N E
RS 1 mL, #2570 S5 B A4 T AE i
BRI AT o R R RO s FR I KA T
Fisf 10 BT 32 AT PRI AR o R4 7 M 43 A, a2 5 % iR
my B B B S T] (1) S — A S 21T e3¢,
Agilent Masshunter Qualitative Analysis B.07.00 %X {4 X}
BE AT AE B, R B UE S 11U 1Y) m/z BT )20
WA o5 JuRARME R 7120, FREE G5
PERT R A TS5 B O A SCHRIRGE | X Ak 27 il o ik
T T E5MHE . IE B RN S EN T B R
AR BB U A A DL L R 2,

(S N ol o e Wl N 1 e
S IR S i A 4 3 i -5 30 i AORH OGS
BRAGE X S I 36 M A, Hirh T4
RUR Ay CANg v Wm0 A SR 28 1) (29 MR ™ 1)
(4N Methyl-O-Kankanoside J . Z BEAL 3 AL A 2R 17 B) ;
BT BT HAEI 33 M A9, Horb 7 IR R R oy
(i Kankanoside M E1 % ) .26 AR5 ™47 (41 Meth-
yl-O-Kankanoside E R T &) o 1E B TR
PR BT E N T W P AR Ak & 15 8. 43 30l L 3=
1,32,

FET R, EH TR U ILRIL 22 B4 1 MS/MS 4
Uy

1 5 0§ (,=1.914 min) 53 F & K 726.279 9, m/z
727.287 7 % [M+H] W& , m/z 679.242 8 % [M+H-CH.O-
H.O] "% , m/z 655.206 9 H [M+H-CH,O-C;H,O] "% , m/z
637.196 6 24 [M + H-CH,O-C.H,O-H,O] " I , #fi: I H
Methyl-O-Kankanoside J, 2514 (=2.164 min) 73 F &
A 428.131 3,m/z 429.139 1 H[M+H]'W& , m/z 397.111 8 2}y
[M+H-CH.OH] "I , m/z 381.204 3 3 [M+H-CH.O-H.0]"
&, m/z 331.219 4 }y[M+H-SO,-H, 0]l , m/z 301.072 8 4
[M+H-SO,-CH.O-H,0] I , #fE H: >& Kankanoside L sul-
furic acid conjugate; 3 5 1§ (£=2.331 min) 4> ¥ & N
530.163 0, m/z 531.170 8 y[M~+H] I , m/z 499.147 4 N
[M + H-CH.OH] “ I , m/z 265.080 6 4 [M + H-C;H,O\-
3CH,O] * I , #f ] 2 % dehydrodiconiferyl alcohol-4-O-
f-D-glucoside #HHEEFRZE G W) 5 4 51 (4,=2.631 min) 4}
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Fig 1 Total ion current diagram of each sample in ar-
tificial gastric juice under positive ion mode
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Fig 2 Total ion flow diagram of each sample in artifi-
cial gastric juice under negative ion mode
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F & Jy 682.230 4, m/z 683.238 2 Jy [M+H] W, m/z
497.135 4 H[M+H-CsH,00:-CH:OH] 1§ , m/z 479.217 0 Ky
[M +H-C:H,,0,--CH;OH-H.0] " 1% , m/z 349.187 1 2 [M+
H-C:H,,0:-C:H:0:-H.0-CH,O] % , #Eill| & Demethyl Kan-
kanoside J; 11 55 (#,=5. 799 mm)ﬁj\%$7’y 710.246 2,
m/z 711.254 0 Jy [M+H] 0§ , m/z 379.100 2 2 [M +
H-C-H;0,-C:H,,0,-CH,O- CHSOH] U6, DU H 4 Methyla-
tion Kankanoside J; 14 5 & (£,=7.183 min) 4 & N
812.277 3,m/z 813.285 1 J[M+H] & , m/z 449.304 6 Ky
[M+H-C.H.0-CsH206-CsHsO.-CH;OH] "I , m/z 389.175 4
HM+H-C:H,0-CoH0.-C:H,00,-C3H:0:] W5, m/z 387.164 0
4 [M + H-C,H.0-C;H:0.-C¢H,,0,-C.:H,0.- CH;OH] " I% ,
m/z 369.152 9 2N [M + H-C,H,0-C,H;0,-CsH,00,-C.H,O.-
CH,OH-H.O]'I& , #fEil  Z Bt AL A A8 A KB T B,

FET R 2, BH TR LA L ARLAL 22 B3 (1) MS/MS #E
Uy

1 51 (4=1.333 min) /> ¥4 378.094 1,m/z 377.086 3
MIM-H] 14, m/z 303.163 4 [M-H-CH.O-CO.] %, #fi]
H. Methyl-O-Kankanoside E; 5 5 I (£=3.567 min) 73
T4 334.091 1,m/z 333.083 3 H[M-H] 14§, m/z 303.795 4
H[M-H-CH,O] 4, m/z 153.964 4 Jy[M-H-C:H,.06] 15,
i M) H: S Demethyl Kankanoside E; 7 5 4 (£,=3.751
min) 73 ¥ 1= 488.157 1, m/z 487.149 3 N [M-H] W , m/z
423.111 5 & [M-H-2CH,OH] ~ W& , m/z 393.270 5 K
[M-H-2CH,OH-CH.O] 4, m/z 351.743 2 }[M-H-C.H,O-
CeH:O] W, #E I LR 2 Ak N R 1 G5 10 51 (1=
3.917 min) Zr T 652.223 2, m/z 651.215 4 J[M-H] I,
m/z 523.911 8 Jy[M-H-C:H:0.-H,0] I , m/z 495.036 0 Ky
[M-H-C:H,00,-H,0] I , m/z 443.420 3 & [M-H-C-H,,05-
C.H,0,] W, m/z 425.705 7 [M-H-C;H,,05-C,;H,0,-H,0]
W, L Sy 2 FH A AR TY B 11 5515 (4, =4.468 min) 73
T 344.107 0,m/z 343.099 2 K[M-H] 14§, m/z 313.191 4
H[M-H-CH.O] U4, m/z 279.452 0 “;[M-H-2CH,OH] U4,
m/z 251.829 3 “j[M-H-CH,OH-2CH.O] I , i >y A Jit:
b ELR #4514 506 (£,=7.485 min) 4> 1~ #& 388.118 4,
m/z 387.110 6 Jy [M-H] ~ I , m/z 295.296 8 Jy [M-H-
20CH,-CH,OH] ~ I , #fE 0 H o F b T 4 175 17 5 g
(£:=9.853 min) 43 ¥ & 380.097 4, m/z 379.089 6 K
[M-H] 14, m/z 361.515 0 ~[M-H-H.O] %, m/z 283.726 5
M [M-H-C:H-H.O] ~ W& , m/z 147.347 2 2N [M-H-SO,-
CsHiO-CHO1-06 , =M A 21 5 R AT B R4S &4 5 30 S5-I
(tx=16.455 min) 43 ¥ f& 726.516 3, m/z 725.508 5 K
[M-H] ~ & , m/z 695.607 4 4 [M-H-CH.O] ~ ¥ , m/z
549.166 9 & [M-H-CsHsOs] U4 , m/z 485.280 5 4 [M-H-
CsHyOs-2CH;OH] I , #fE 1l H 4 Eucommin A glucuronic
acid conjugate,
2.7 ANIBRHPELEWHRIGHEEHED

PRI AR S E N L U B3 0 A 4 I s 55 4>
AR, AR S A QIR O SR 0 4G i i A =
A AL AR R AL AR L AR IR
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Tab 1 Identification of chemical composition of total glycosides of C. deserticola after metabolism in artificial gas-

tric juice under positive ion mode

EE TR EE miz

5 fu,min W BT AFE A SR/ AR
1 1914 72728717 679.242 8;655.206 9;637.196 6 7262799 Methyl-O-Kankanoside ] fRi
2 2.164 429.139 1 397.111 8;381.204 3;331.219 4;301.072 8 4281313 Kankanoside L sulfuric acid conjugate v}
3 2331 531.170 8 449.167 4;265.080 6 530.163 0 Dehydrodiconiferyl alcohol-4-0--D-glucoside it
4 2631 683.2382 497.135 4;479.217 0;349.187 1 6822304 Demethyl Kankanoside | Riff
5 2765 451.2252 177.074 8;159.102 8 4502174 JFFEEHIHBHTRRG Y i
6 2998 407.1752 377.1879;375.186 3;357.178 2;315.162 3 406.167 4 HE-O- KT fE TR R
7 3281 371.169 4 309.139 9;209.148 7;177.1379 300616 SFFROEARET JiR
8 3631 843.397 2 473.195 2;383.152 5;341.128 6;315.191 0 8423894 2 -ZEEEEIHHEEREAY e
9 4115 667.242 6 649.233 1;625.258 0;575.197 6;353.158 6 6662348  ZBLLEEIERTE Rt

10 4815 3731815 193.085 4;161.065 7 3721737 HEE-O-FMH T Rl

11 5.799 711.254 0 413.130 5;379.100 2 710.246 2 Methylation Kankanoside ] it

12 5.899 553.3709 521.206 2;359.166 8;313.140 7;179.070 7 552.363 1 KM SRR A it

13 6.582 639.3392 413.143 03381111 1 638.3314 AL E BALHHT R

14 7.183 813.285 1 449.304 6;389.175 4;387.164 0;369.152 9 812.2773 LB N B st

15 8516 7572677 725.270 2;575.268 5;561.197 4 7562599  EHIEERARATB il

16 9.083 6814516 557.183 6;409.068 3 680.443 8 FAL Y - ST Riff

17 9.984 4571700 439.158 6;359.170 2;331.1779 456.1622 BRIt il e R

18 10350 401.1793 371.163 8;341.127 7 400.1715 -0 FREE BB TRl
19 10.951 801.243 9 739285 0;573.209 2;471.151 2 800.236 1 HE-O- LR B Rt

20 11367 801.3789 673.241 8;593.210 1;545.200 5 800.371 1 R R & it

21 11717 355.209 6 201.091 5;183.148 9;169.063 1 3542018 Dehydrodiconiferyl alcohol-4-O--D-glucoside iR

W) 12.051 787.281 0 595.224 8;439.273 7;395.267 0 7862732 HARATE Jii

23 13.185 369.1512 311.150 5;233.154 7 368.143 4 Methyl dehydrodiconiferyl alcohol-4-0-f-D-glucoside Rt

24 13.768 7712858 699.215 4;561.284 1;529.257 2;469.245 0 7702780 ERAHETB JA

25 13.835 697.296 3 633.213 5;569.771 3;469.176 9;393.673 6 6962885  Kankanoside ] J5iR

26 14.052 697.522 4 563.279 2;521.279 7;503.396 7;469.229 6 696.514 6 HIE-0-2 - BEE S LT Rl

27 14.102 739.372 6 691.186 0;541.240 6 738.364 8 Acetylated Kankanoside | it

2 14.285 847301 8 351204 5;333.218 2 8462940  Methyl-O-Kankanoside K i

29 14.468 349.216 4 319.133 3;289.090 7 3482086  Kankanoside L JR

30 14.485 3492126 301.104 2;187.075 0 3482048 Kankanoside E J5iRY

31 15.102 525.160 0 187.012 6;137.041 2;119.068 8 5241522 Kankanoside L glucuronic acid conjugate it

32 15.852 3411915 323.0750;309.097 1;291.085 0 340.183 7 Demethyl-dehydrodiconiferyl alcohol-4-0-p-D-glucoside it

33 16.352 479.2875 323.1226;293.122 6 4782197  EHENIAETTE Wi

34 16.919 435.165 8 325.089 8;233.131 4;203.063 3;171.065 2 4341580 Dehydrodiconiferyl alcohol-4-0-f-D-ghucoside fRi

35 17.636 385.1826 325,092 5;161.104 8 384.174 8 FILA T TR Rt

36 17.819 385.184 3 367.208 6;325.118 5;233.153 4;169.121 7 384.176 5 Methyl-O-dehydrodiconiferyl alcohol-4-0-f-D-glucoside it

T A S ) RSSO R, A9 3O3R IR

Note: Because some compounds only have English names, they are expressed in English

b AT HERE IR AL, KT B FE N L Wb 2
FE VM e AP . T B W ARG 4 i B
&R WL 3,
28 ARFZREFEALBRBPKEHIRS S

B2, 27 W0 i I R L 2.4.27 T I LI
WEEFEALAS 1 mL, ¥ 2.57 W T g A 5 B AT
IE B RN R . O PRI A T
T O ) 3 3 DL 4 14 5.

WA 25 o WA E B RN A5 B 1 o 8 10
S R I B 5 BT A 1Y) 0 £ 5 i i B AH OGS
FRFRE X L 2250 S i 40 M9, Fodh 1A
AU 1 43 (40 Kankanoside L) 39 G ™ 4 (41 Methyl-
O-Kankanside . 1 55-O-JT T REM A B 1) s 25 TR
LHED H 50 MBS, Forh 34 I Y A 43 (4 Kankano-
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side M EL/RA 1Y) (AT AN 9 (L EAL 21 50 R 1T
Methyl-O-Kankanside E) . 1F 718 FHE XN AN T
rhA AR A5 B i L3R 3 R 4.

FEF 3R 3, EH TR T LR L RIL 22 1543 11 MS/MS #iE

1 5§ (£=1.180 min) 43 F & & 400.151 8, m/z
401.159 6 K [M+H] V4 , m/z 311.261 4 }[M+H-3CH.O]"
I, m/z 309.254 2 & [M + H-2CH.O-CH,OH] * I , m/z
279.093 3 4 [M+H-3CH.O-CH;OH] 14 , m/z 209.158 8 2}
[M+H-CH.O-C:H,005] U6 , $EIN H A B 38 -O- I - i 1) 25
WA ;2 5108 (,=1.196 min) 5 T &} 260.148 5, m/z
261.156 3}y [M+H] & , m/z 133.729 6 } [M +H-SO.-
CH,O-H.O]'l , m/z 131.000 4 *4[M+H-SO:-CH:OH-H.O]"
W , m/z 115.054 5 4 [M + H-SO,-CH.0-2H.0] * I¥ , m/z
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Tab 2 Identification of chemical composition of total glycosides of C. deserticola after metabolism in artificial gas-
tric juice under negative ion mode
O TR m/z

5 f,min T T NfE RPN R /AR
1 1333 377.086 3 303.1634;183.2172 3780941  Methyl-O-Kankanoside E Rl
2 2384 375.130 0 357.343 7;329.751 4;299.076 4;269.525 4 376.1378  8-RLEM JgA
3 2.784 345.1194 231451 8;121.802 2 346.1272 (2E.6Z)-8-O-ﬁ-D-glucopyrannsyloxy-Z ,6-dimethyl-2, 6-octadienoic acid JER
4 3.167 4451717 381.123 7;267.679 8 4461795 WHEAFG Jgiy
5 3.567 333.0833 303.795 4;153.964 4 3340911  Demethyl Kankanoside E R
6 3.701 595.188 4 533.1125;517.773 3 596.1962 T Mg E-0-p-D-A AT JgA
7 3.751 487.1493 423,111 5;393.270 5;351.743 2 4881571 LEHLARAT G il
8 3.784 549.188 4 521.256 8;341.992 8;309.431 2 550.1962  eucommin A Jg
9 3.851 575.1652 323.5823;271.310 4 5761730 W% M JR
10 3917 651.2154 523.911 8;495.036 0;443.420 3;425.705 7 6522232 EHIAELHB v
11 4468 343.099 2 313.191 4;279.452 0;251.829 3 3441070 FIELE/REH R
12 5918 4311928 277.424 5;259.824 6;93.548 3 432006 EHENHERG R
13 6.602 417.104 6 387.974 6;295.196 8;177.165 3;148.277 5 4181124 HH-0-5 R TFAF Rt
14 7485 387.110 6 295.296 8;191.063 0 3881184  FHALT AT Riff
15 8.636 387.112 1 345.773 0;313.779 5;283.257 7 388.1199 Ltk 6-F kR R
16 9419 329.1232 267.096 5;237.379 5;191.843 8 3301310 FH-0-405 KA Rt
17 9.853 379.089 6 361.515 0;283.726 5;147.347 2 380.0974  LIRKAHEBL S Rt
18 9.936 461.166 6 367.531 1;297.699 7 4621744 FHALARAT G gt
19 10.153 6112231 563.594 7;531.093 4;385.691 8 6122309 HEAL THEIEE-0-p-D- BT Wil

20 10.553 4291777 207.181 6;175.079 5 4301855 CRHLRIETAF il

21 11.587 835.2519 695.491 13645.883 4;601.425 0 836.2597  “HERN ARG A Riff

0 12.370 521.203 9 489.182 3;427.963 1;367.553 8;203.270 6 522117 HE-O-WHFETE v

23 13.771 329.1702 269.161 55135.398 0 330.1780  Kankanoside M 5

24 14.004 6752150 611102 05209.486 3 6762228 T ENSE-0-p-D-HHIHETF IR & R

25 14237 4771626 333.589 5;289.337 7 4781704 FAALLMMERE A B SR vl

26 14.538 739.246 5 647.355 05529.161 5;483.214 2;463.057 6 7402543 Demethyl Kankanoside I Rift

277 14971 6953509 537749 6;519.533 7;471.866 0 6963587 HIL-O-EHEH B Rl

28 15.221 579.208 8 441.995 9;341.105 4;309.593 7 5802166 HFE-O-eucommin A it

29 15.688 8332727 753.716 85645.251 0;561.468 4;479.617 8 8342805 Kankanoside IBiFR4E &) R

30 16.455 725.508 5 695.607 4;549.166 9;485.280 5 726.5163  Eucommin A glucuronic acid conjugate il

31 16.872 405.170 2 311270 3;211.497 5;181.814 9 406.178 0 HIH-0-8-F Lk Rl

3 18.155 507.280 0 445.864 1;353.547 8;329.160 6 5082878  HIEMMARATE il

33 18.556 841.275 8 601.779 7;537.571 8;485.419 9;349.983 3 8422836 LT BRI A Rt

i A S AL B W) PR SESCRA BRI 3SR

Note: Because some compounds only have English names, they are expressed in English

— C OCH
% Dlen}ftml-gel/;ygmincon_ljeryl Hy 3 Methyl-O-dehydrodiconiferyl
alcohol-4-0-f-D-glucoside alcohol-4-O-f-D-glucoside
OCH3 Methyl dehydrodiconiferyl \“&;24 OCHs En OCHj, /he
alcohol-4-O-f-D-glucoside i @3)5,’\\()
It R /'
(4
+Gluc
N X A +S0;
o HO "N ~ 0

AR
OCH;3 M

H4C -
Dehydrodiconiferyl alcohol-4-O- Lo e Dehydrodiconiferyl alcohol-4-
OCH3 p-D-glucoside OCH; 3?;?82?&52;';:"}/' alcohol-4 OCH3 O-p-D-glucoside

B3 AIBRPRE-IHABRERE

Fig 3 Typical metabolic pathway of metabolites in artificial gastric juice

87.245 5 N [M+H-SO,-2CH,OH-CH.O] I , #E M H: >k D- 530.284 3,m/z 531.292 1 K [M+H] W%, m/z 325.126 0 K
A RS AW 5 3 518 (,=3.280 min) 43 T & N [M+H-CsHysOs-CH.O] 'l , #E & Dehydrodiconiferyl alco-
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8 2.0x10°
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 1.0x10°
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i X
10,11
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/ 1 W5 13 14 1
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IRF[E], min

AN LR E R

L, 3.0x10°
2 2.5x10°
8 2.0x10°
#1.5x10°
B 1.0x10°

5.0x10° x
e o

o1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
IRFH], min
Bl R i

_, 3.0x10°
£ 25x10°
8 2.0x10°
= 1.5x10°
B .0x10°
S I o
01 2 3 4 5 6 7 8 910 1112 13 14 15 16 17 18 19 20
I [] , min
C AT
B4 EBSFERATEEMEAIBRPREHESETF
mE

Fig 4 Total ion current map of each sample after me-
tabolism in artificial intestinal fluid under posi-
tive ion mode

hol-4-O-f-D-glucoside glucuronic acid conjugate; 4 5 I

(x=3.314 min) 43 ¥ 1 y 858.460 8, m/z 859.468 6

[M+H]" , m/z 649.571 3 i [M+H-C.H.O-C:H,,0,] 1% ,

m/z 633.092 6 ;[M+H-C.H.O-CsH.0,] 1% , m/z 585.764 0

A [M+H-C.H,0-C:H,0,-CH,O-H,O] "l , m/z 561.751 1K

[M+H-C.H.0-CsHO--C:H100:] "I, #E N H O Acetylated

Kankanoside K;5 504 (#=3.464 min)ZyT+4 340.091 0,

mlz 341.098 8 y [M+H] W& , m/z 309.254 1 & [M +H-

CH,OH] % , m/z 279.094 3 [M+H-CH;OH-CH,O]'li% ,

Il EL 47 Demethyldehydrodiconiferyl alcohol-4-O-8-D-glu-

coside; 7 5 % (#£=3.847 min) 4 T & 4 370.257 5, m/z

371.265 3 H[M~+H] W%, m/z 279.065 6 “ [M+H-CH;OH-

2CH.O] I , 4k M ¥ >4 Hydroxylated dehydrodiconiferyl

alcohol-4-O-p-D-glucoside ; 12 5 1% (£=9.833 min) 7 F

oM 368.215 6,m/z 369.223 4 H[M+H] W&, m/z 309.254 5

H[M+H-2CH,0]' ¥, m/z 279.094 1 [M+H-3CH,O] %,

iz 9 H: 47 Methylated dehydrodiconiferyl alcohol-4-O-4-

D-glucoside,

ST R A, EH TR ILRN LT AL~ 873 1) MS/MS #E
1 5§ (=1.567 min) 73 ¥ it Jy 342.109 8, m/z
341.102 0 iy [M-H] 1% , m/z 279.688 1 iy [M-H-CH;OH-
CH.O] %, m/z 261.051 1 & [M-H-CH,OH-CH.O-H,0]
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Fig 5 Total ion current map of each sample after me-
tabolism in artificial intestinal fluid under nega-
tive ion mode

& , m/z 237.411 5 >k [M-H-C,H,O-CH,OH-CH,O]  Ii% , #

IR CPRACLL R 5 2 51 (= 1.834 min) 73 F-1 N

432.147 8, m/z 431.140 0 [M-H] % , m/z 279.663 8 N

[M-H-CsH,,O-CH.O] I, m/z 243.083 3 24 [M-H-CsH,,0--

CH,OH-H,O] 4, m/z 187.886 1 & [M-H-C;H;0,-C:H,O-

H.O] ¥, m/z 155.037 8 A [M-H-C;H;0,-C:H;O-CH,OH-

H,O] ™ W, HEDN A 2 FHBE PR T G5 3 5 (1 =1.951

min) /3T K 580.212 0, m/z 579.204 2 H[M-H] &, m/z

529.712 4 A [M-H-CH;OH-H.O] ~ % , m/z 471.026 4 }

[M-H-3CH.0-H.O] ~ % , m/z 359.045 9 &y [M-H-CH.O-

C:H,,06] ~ I, #E 1) L 4 Methyl-O-eucommin A ; 4 5 I

(x=2.101 min) 43+ & & 612.300 4, m/z 611.292 6 Ny

[M-H] i, m/z 596.873 7 [M-H-CH,] I, m/z 401.524 1

k1 [M-H-C;H,,0-CH.O] ~ W% , m/z 321.851 7 & [M-H-

CsH1005-4CHOH] W, NN H A 2640 T A5 R -0-p-D-

AR 5 5 15 (4,=2.384 min) 4> T & 4 676.355 1,

m/z 675.347 3 K [M-H] &, m/z 577.566 9 4 [M-H-SO.-

H.0] I, m/z 505.427 1 H[M-H-SO:-3CH,0] I , #i 1

N T HFNER-O-p-D-H AT IR G 51 ;6 T4 (=

2.468 min) 5> Tk 524.056 9, m/z 523.049 1 N[M-H]~

U, m/z 385.045 9 H[M-H-C4H:0,-H.0] 14 ,m/z 347.800 0

A [M-H-CsHOs] ~ 4 , #E 1l &7 Kankanoside L glucuronic

acid conjugate; 12 514 (#=5.552 min)4; ¥4 358.222 6,
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®3 EBTEATARFESHFEALGRPRENLEYER

Tab 3 Identification of chemical composition of total glycosides of C. deserticola after metabolism in artificial intes-

tinal fluid under positive ion mode

EETBURER m/z

FIEIEFS  homin —— T T oy A R /AR
1 1180 401.1596 311.261 4;309.254 2;279.093 3;209.158 8 400.1518  FIL-OFFFREEAT st
2 1196 261.156 3 133.729 6;131.000 4; 115.054 5;87.245 5 2601485  DAIAEREBL A i
3 3.280 5312921 325.126 05279.094 2 530.284 3 Dehydrodiconiferyl alcohol-4-O-f-D-glucoside glucuronic acid conjugate gt
4 3314 8594686 649.571 3;633.092 6;585.764 0;561.751 1 8584608 Acetylated Kankanoside K it
5 3.464 341.098 8 309.254 1;279.094 3 340.091 0 Demethyldehydrodiconiferyl alcohol-4-0--D-glucoside Rt
6 3.814 4352241 151.043 5;137.050 4 4342163 Dehydrodiconiferyl alcohol-4-O-f-D-glucoside sulfate conjugate i
7 3.847 371.2653 279.065 6;239.267 7 370.257°5 Hydroxylated dehydrodiconiferyl alcohol-4-0-p-D-glucoside bt
8 3947 3872954 309.254 3;279.093 9 3862876 LI FREEERHT i
9 4281 523866 433223 0;415.209 4;351.210 8;309.254 5 5222788  WE-O-WAFATE s

10 7749 6973871 607.217 5;455.205 7;433.222 9;415.211 1 696379 3 H3E-02 - BEE S AEREHT TRt

11 7882 4572103 165.059 0;135.044 3;121.058 05119.047 5 4562025  EM-EATRRERLE A Wi

12 9.833 369.223 4 309.254 5;279.094 1; 368.2156 Methylated dehydrodiconiferyl alcohol-4-0-f-D-glucoside gt

13 10,066 393.194 4 181.074 7;169.071 1; 3921866 BIAL RS ETR Riff

14 10649 8435137 415206 2;369.173 0;355.181 7 8425059 2’ -LBEREMERHT ARG A Rift

15 11266 373.2320 343.148 23325142 93311289 0;211.021 3 3722242 HUE-O-RMTF R

16 11400 7573120 607.214 2;479.278 2;455.204 7;423.225 9 7563042 EFIEENHATB it

17 11700 7113727 639309 3;607.215 5 7103649 Methylation Kankanoside ] Riff

18 12700 727.868 4 625.273 6;455.205 7 7268606 Methyl-O-Kankanoside Rl

19 12.900 7772389 607.218 5;455.205 3 7762311 Kankanoside | sulfuric acid conjugate 1Riff

20 13.167 4072077 375.2159;347.204 2:331.236 0;181.123 6 4061999 FIE-O-KM4 LR Wi

21 13284 4512160 293.2299;233.149 1;215.143 6;203.129 8 4502082 SFFRERARHTRRE A Riff

2 13334 7393564 639308 9;607.218 6;533.3193;455.2057 7383486 Acetylated Kankanoside ] gt

3 13717 3352236 317.223 8;235.145 4;173.134 2 3342158 Demethyl Kankanoside E i

24 13.917 713.094 2 533.321 1;479.279 5;455.205 6 712.086 4 Hydroxylated Kankanoside | gt

25 14134 639.6479 497273 6;351.216 0 638.640 1 WEALEEERT Riff

26 14434 8474778 649340 7;533.322 0;465.281 7;455.206 6 8464700 Methyl-O-Kankanoside K st

27 14467 3492393 331.114 5;317.096 6 3482315  Kankanoside L J A

28 14817 7053336 465.282 8;447.215 2;433.222 9;415211 9 7043258 EELEERREAY Rt

29 16401 6815173 557.182 9;465.285 9 680.5095  Hk2 -CEEEETERT Riff

30 17302 553.0027 523290 1;329.793 7 5520149  EMATMEBIRE S i

31 17368 3852186 223.141 8;133.084 8 3842108 HUREALIFFROEAHT R

32 17.402 3852137 353.2317;335.222 0;293.110 4 384.2059 Methyl-O-dehydrodiconiferyl alcohol-4-0-f-D-glucoside gt

3 17852 8133259 499.293 4;481.289 6;455.208 1 8123181 ZEHMLETENAET B Rt

34 17935 667.306 1 595.348 3;481.285 8 6662983 ZHHETEEMLNHT Riff

35 18.585 6833567 537.272 5;481.278 4;463.268 6;411.243 3 6823489 BIALL-CEESIERHT it

36 18.635 683.358 1 581.696 1;499.282 7;481.273 1;455.1953 6823503 Demethyl Kankanoside ] gt

37 18786 6413009 451250 8369.158 2;315.109 4 6402931 BEALEEIERT Rl

38 19336 787.400 6 581.704 03557.179 2:515.291 7;465.288 7 7863928 BEAENAATB Rt

39 20053 8011357 769.393 7;499.292 8;455.207 3 800.1279  HIEOZANATB Rift

40 20086 801.3362 575.258 9;465.277 0;433.937 3 8003284 EEMMTEERRL Y Wi

T P LA ) TR SO R, A 9 SC 3R IA

Note: Because some compounds only have English names, they are expressed in English

m/z 357.214 8 & [M-H] ~ V¥ , m/z 311.977 6 4 [M-H-
HCOOH] I , m/z 149.995 8 } [M-H-CsH,,0,-HCOOH] -
W, HEDU Ay 22 B JE PR 5 16 504 (1, ="7.803 min)
Iy F &l 388.122 1, m/z 387.114 3 i [M-H] I , m/z
319.541 3 24 [M-H-CH,OH-2H,0] U4 , m/z 301.728 0 H
[M-H-CH:OH-3H.O] U , #i:i Iy B LAk 50 JE - 17 1R
21 5 (£,=8.153 min) /> ¥+ 4y 388.1224 ,m/z 387.114 6
N[M-H] 14, m/z 323.702 8 S [M-H-2CH,OH] I , m/z
293.839 4 4 [M-H-2CH;OH-CH,O] I , m/z 263.477 2 H
[M-H-2CH;OH-C,H,0.] ~ W% , m/z 159.166 4 } [M-H-
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CsH.1:0-CH.O-H,O] W, #EM HoA ¥ 34k T/ .
29 AIBFEDEZFUEMHIRERE

TR AR ST AN TR B 43 20 A L4 00 S 86 4~
PRI, AR ST AR S SR 1 I LA it g 42 =
VR YT B I =S YA s 7 Y ANk B Y A
WAk BRER L A PR R L . R BTEEA L
W b B AR B XA e . N TR
FER R AIHAR AR LI 6.
3 it

HeEl KZHH 0 R 25, B i & Ok
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AEFREXTARELSEEALBRPRBEHULEMER

Tab 4 Identification of chemical composition of the peaks in the artificial intestinal fluid under negative ion mode

SRR /2

55 fx,min W ain NfE A R /AR
1 1567 3411020 279.688 1;261.051 13237411 5 3421098 ZRHbASRTT R
2 1.834 4311400 279.663 8;243.083 3;187.886 1;155.0378  432.1478  EHEPMAI G R
3 1.951 5792042 529.712 4;471.026 4;359.045 9 5802120  Methyl-O-eucommin A R
4 2.101 6112926  401.524 1;321.8517 6123004 BRI THIGE-0-p-D-H B R
5 2.384 675.3473  577.5669;505.427 1 6763551 T HIEE-0-p-DHHHTRIRES B Y TRt
6 2468 523.0491  385.0459;347.800 0 5240569  Kankanoside L glucuronic acid conjugate Rl
7 3.568 379.0837  343.593 7;331.300 4;263.064 6;129.197 5 380.0915  LLERTFRERL AW il
8 3.935 455.1013  455.101 3;355.718 1;337.280 8 456.109 1 ZREHbEH R gt
9 4102 4550021 455.102 1;423.830 5;409.794 4;149.415 6 456.1009  8-FHERMBMRA A Rt
10 5.085 5072651 471.7870;415.678 1;187.1195; 1714537 5082729 ALK E R
11 5.435 3572153 265.9589:119.7293 3582231 FFUBEREAIREIRG Y Rl
12 5.552 3572148 311.9776;149.995 8 3582226  ERIEFRTAR R
13 5.735 4711718 423.6216;127.803 7 4121796 ERIENIETF il
14 6.702 377.0852  285.909 7;215.578 1;139.787 2 3780930 Methyl-O-Kankanoside E Rt
15 7.736 6953715 637.770 5;573.319 1;489.998 134456121 6963793  HIL-0-% 741 B il
16 7.803 3871143 319.541 3;301.728 0 388.122 1 HEALARUE AR R
17 7.869 387.1149  295.868 4;179.603 1 388.1227  ZRHb6-EANE Rl
18 7.936 387.1147  355.8942;295.145 7;189.759 8 388.1225  Acetylation(2E, 6Z)-8-O-f-D-glucopyranosyloxy-2 , 6-dimethyl-2, 6-octadienoic acid R
19 7.986 387.1142 249981 1;225.091 9 3881220  Acetyhted Kankanoside A TRl

20 8.086 387.1144 2256724135202 4 3881222 AT Jii

21 8.153 3871146 323702 8;293.839 4;263.4772;159.166 4 388.1224  HAALTHH v

) 8.570 4772357 417.0270;317.623 8;189.220 7 4782435 RILL LR T SAERHT il

3 8.653 4772344 327.8753;285.366 4;217.185 5 4782422 EHHERHAETE st

24 11.004 8414986 633.4802;477.422 4 8425064 BT BHIMIRG AY Rl

25 11137 417.1975  387.5858;345.976 5;311.481 6;255.500 8 4182053 LRtk 8-£DEM R

26 11.204 833.394 6 607.097 3;591.225 9;577.587 1 8344024  Kankanoside I sulfuric acid conjugate i

27 11.237 417.1972  309.108 0;297.993 2 4182050  HIE-0-5 AT R

28 11.454 4873054 455205 1;413.286 7;383.1273;299.726 7 4883132 ZEHLAMATL G Rt

29 11.887 3590722 2953107;179.579 8 360.1800  Methyhtion(2E, 6Z)-8-0-B-D-glucopyranosyloxy-2, 6-dimethyl-2, 6-octadienoic acid il

30 12.054 4612231  351.0223;269.378 8;189.834 4 4622309 REMARATG Rl

31 12.238 4291952 399.292 8:300.148 5 4302030  FIEEFRC R

32 12354 429.1958  367.2005;265.719 5;189.133 8 4302036  ZREEAURFAT TRl

3 13.288 5412129 367.294 03315.903 0;315.903 0 5422007 LMMEREEE SR RIRE A Rl

34 13.538 3292339 251.994 6;157.457 2;143.275 2 3302417 WH-O-LI5RH Rift

35 13.621 3292328 253.1752;167.025 5;133.300 2 3302406 ERIE6-EHNE il

36 13.788 3292335 311.1937;2933352 3302413 Kankanoside M J5i

37 14.088 3292332 311613 6;293.2979;251.254 7;233.3153 3302410  [EV/R#HF J5iR

38 14.388 6512322 593.048 3;513.012 1;497.021 8:441.266 5 6522400  EHIEHHB R

39 14.488 7294719 649.972 1;437.3202;421.827 5 7304797  Kankanose sulfuric acid conjugate i

40 14522 5032697  485.9379;429.512 6 5042775 ZEAbEMMEREA S AERHT {Ris

41 15372 739.3657  569.148 9:509.782 6;395.594 9 7403735 Demethyl Kankanoside I Rl

[y} 16.489 7255086 693.131 6;425.470 5 726.5164  Eucommin A glucuronic acid conjugate il

8 17.289 4912842 345.903 8;307.480 ;289.859 5;265.9093 4922020  HUE-O-EMEH AT EARHT R

44 17,539 3432123 261.8164;249.623 9;181.646 0 3442201 Methylation Kankanoside M i

45 17.573 3432125 325.9973;279.346 15151330 4;133.165 1 3442203 WAL /R TRiff

46 17.923 4051952 345.0770;325.519 85167549 1 4062030  HIE-0-8- % DR il

47 18.156 4271808 365371 1;315.011 6;297.786 4 428.188 6 Kankanoside L sulfuric acid conjugate R

48 18.239 452341 253.734 8:161.156 2;115.265 5 4462419 FERIEFMEBE TSR Wi}

49 18323 3452257  297.7840;281.268 8 3462335 Hydroxylated Kankanoside M i

50 18.706 8353765  773.0156;691.157 1;545.111 3 836.3843  “HERNEHHIRG AN il

T : A S B TR SO R, WU 9 Se A
Note: Because some compounds only have English names, they are expressed in English
iy 2 i, B IE A I RR BB LA KA TE R &
TE TR R AL LA , Xof b 25 Ak oA AR Y AL D
AE, IR LE AL 22 B A A F R AR U . TR, O 1 fdi v
ORGSO RE I, R 2 i i 1A
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Demethyl dehydrodiconiferyl %?‘{4

OCH3  alcohol-4-O-B-D-glucoside

i 4

OCH;

H4C

Methyl dehydrodiconiferyl
alcohol-4-O-f-D-glucoside

PPANS
N \O_I‘SOJ ‘W

Dehydrodiconiferyl alcohol-4-
O-f-D-glucoside sulfate conjugate

HO !
O

OCH3;

Dehydrodiconiferyl alcohol-4-
O-f-D-glucoside

Methylated dehydrodiconiferyl
alcohol-4-0-f-D-glucoside

P

WAL

HiC

Methyl-O-dehydrodiconiferyl
alcohol-4-0-f-D-glucoside

H4,C
3 Dehydrodiconiferyl alcohol-4-O-f-D-
glucoside glucuronic acid conjugate

OCH3

E6 ATIRmikpRE-HRBRERE

Fig 6 Typical metabolic pathway of metabolites in artificial intestinal fluid

25 5 b S B2 A AR P I AR 100, AN R 4T, 5 5
PralREe A 25 . A il 1 % Fl UPLC/Q-TOF-MS
AR AR S N L B W B b Loy #4743 #r
TEN T E Wb, e 69 A4y, Hidh 1445380 %,
r (CUngvFmE i & BT . Kankanoside J 45 ) .55 MR
43 (41 Methyl-O-Kankanoside J . Methyl-O-Kankanoside E
85 ) M HACS RIS A H L L R e AR
Stk WAL R AL E AR IL . TEN TP,
FEHED H 90 A4S Ay, Horp 4 A58 i 43 (40 Kankano-
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