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Identification of cajanonic acid A metabolites in rats by
UPLC-Q-TOF-MS/MS
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Abstract: This research established a simple, rapid and sensitive ultra-high-performance liquid chromatography
coupled with quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS/MS) method to investigate the
metabolic profiles of cajanonic acid A (CAA) in rats. After intragastric administration of CAA (30 mg-kg™") to rats,
the biological samples were detected by UPLC-Q-TOF-MS/MS. Relevant data was collected and processed, the
accurate mass and MS’ spectra of the metabolites were compared with the parent compound. As a result, a total of
23 metabolites were detected, including 15 in urine, 11 in bile, 11 in feces, and 9 in plasma. The major metabolic
pathways related to CAA included dehydrogenation, reduction, hydroxylation, methylation and glucuronide
conjugation. This experiment was approved by Animal Ethics Committee of Guizhou Medical University (approval
number: 1603137).
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Figure 1  Structure of cajanonic acid A (CAA)
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HFERFIRT CAA GUNERIRF=L YN T E
S 4%, Al > 98%), /KON JE G ZE /K, HPLC
RO O (LR R A A BR A F]), LC/MS
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Pt 0 I, B LB T 37 °C&UUR R, 200 pL
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FH B ¥ MR A% 5, 20 000 r-min™ B0 10 min. H{2 pL b
TE W F UPLC-Q-TOF-MS/MS 43 #7

Bt &M K Waters ACQUITY UPLC® BEH
CI18thifffE (50 mm x 2.1 mm, 1.7 pm). Hf B 35 i K
B A (H10.01% HRR KL AL, viv) FIVEB (H10.01%
FHR A 256 AH R, viv), B BE W i 2 28 0~2 min 5%
B, 2~3 min 5%~35% B, 3~6.5 min 35%~48% B, 6.5~
12 min 48%~95% B, 12~13 min 95%~98% B, 13~
15 min 98%~5% B. HEFEHE 2 pL, ¥fii# 0.4 mL-min’,
#3740 °C.
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PERLERAT o A4 0T 1% 43 BT R, £E m/z 353.138 9 &b
Rl ) e 4> 78 T [M-H] . MR EE AT DLE H,
FERER B T m/z 311.155 6.m/z 309.152 3.m/z
293.118 1.m/z 251.071 0 F1 m/z 239.070 9. HE M m/z
311.155 6 b B R Fr B8 1 /& T 3 0 2 b (%) XU W
Zo T CAA R E I B T T m/z 309.152 3 ALY
WER B 1, m/z 293.118 1 &b HIE A 88 1 & it — 25 2k
Fe— NI A R, m/z 251.071 0 & I FE T B8 1 12
B m/z 293.118 1 1 1) 3 13 A 5 XU 7 288 51 A2 (1), m/z
239.070 9 AL F B 1R gk — Pk K — > CH, 70 T
[IEGE P
2 CAA R =R LSRR

M1.M7.M14: fC 4 M14 7E 10.85 min ¥ i, 75
m/z 355.154 5 Wb M 2 B HE 7y 1 5 1 &, JT R A A
C,H,,0,, Lk CAA £ 2 Da (+H,). M I MS?Jii it i n] A
W% 21 LAY (R B P B8 - 4E m/z 146.966 0 (57 H: K)
Ak, HEM M 14 2585 CAA I 5 B3 b ) SR I Ji7 45 3]
. BEAh, WIS CAA PRI B AL S5, B3 ey AR P,
45 FE R BH I 1] {H M4 [ £R B B (] B CAA K (RT =
8.57 min), UF B 76 B Bl 55 B A KA B IR N o 1E
m/z 369.170 2 4L A6 2 M7 ) [M-H] & 1 (RT = 6.02
min), tk CAA £ 16 Da. M7 e & 4N C,,H, 0.,
T CAA+H,+CH,. 454 UNIFLEUE FE 4 i, 4 I M7
N CAA 1) C=C BUgEIE J5 R IEALARI =1, M1 IR
B B 18] 24 5.19 min, [M-H]™ & - 7£ m/z 385.165 1 4,
M1 Lt CAA % 32 Da, 7t % 4 i 4 C,,H,,0,, MS® it i
W, 7E m/z 313.115 8 (IMO-C,H,]") 1214.035 2 ([MO-
C,H,,~CH,-~OH-COOH]") A W& #| =) & F . &5 &
UNIFL 045 73 A, 9120 25 58 M1 J CAA FE J5 |
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Table 1

B: Bile; U: Urine; F: Feces

Results of UPLC-Q-TOF-MS/MS analysis of cajanonic acid A (CAA). MO denotes the prototype of the compound. P: Plasma;

RT . L Calculated Measured Error .
No. . Metabolite description Formula MS/MS fragment ion Source
/min (m/z) (m/z) (ppm)

MO 8.57 MO 353.1389 353.1387 -0.6 C,H,,O, 311.1556,309.152 3,293.118 1, 251.071 0, P,B,U,F
239.070 9

M1 5.19 MO+H,+O+CH, 385.1651 385.1672 8.7 C,H,O 313.1158,214.032 5 U

M2 529 MO+CHO, 529.1710 529.1702 -1.7 C,H, 0, 452.146 7, 409.140 6, 385.086 5 353.1395 B,U

M3 541 MO+SO, 433.0957 433.0955 -0.5 C,H,OS 146.996 0 U,F

M4 553 MO+H,+CHO, 531.186 6  531.1865 -0.1 C,H,0, 401.0879,311.129 0, 269.045 7, 241.050 2, U
225.055 1

M5 5.65 M0+O+0O 385.128 7 385.128 9 0.6 C,H,0, 341.1394,323.128 7,311.128 7,281.1178, P,B,U,F
240.079 0

M6  6.01 MO+H,-H,0+CH,O, 513.176 1 513.1757 -08 C,H, 0, 401.087 6 U

M7 6.02 MO+H,+CH, 369.170 2 369.1732 8.7 C,H,0Oq 351.123 5 U

M8  6.70 M0O+O 369.1338 369.134 1 0.7 C,H,0, 351.124 1, 325.144 8,295.134 0,251.0714 P,B, U, F

M9  6.78 MO0-H,0+CH, 349.1440 349.1434 -19 C,H,O, 339.123 8,295.134 0, 279.102 6 U

MI10  6.79 MO0+O+O-H, 383.1131 383.1134 0.6 C,H,O, 339.123 8,321.113 1,295.134 0, 279.1026 P,B, U, F

M1l  6.86 MO+H,+O 371.1495 371.1487 -2.1 C,H,O, 255.102 3, 146.965 9 P, U

M12 730 MO+O-H, 367.1182  367.118 3 0.1 C,H,0, 349.108 0, 334.084 1, 323.128 9, 295.133 8, P,B,U
251.071 1

M13  7.71 MO+H,+H,+C,H,0 399.1808 399.1804 -0.9 C,H,O, 249.149 5 P,B,U

M14 10.85 MO+H, 355.1545 355.1572 7.6 C,H,O, 311.1679,293.160 5, 146.966 0 P,B,U,F

MI15 11.32 MO+H,+H,-O+C,H,0 383.1858 383.1877 50 C,H,O, 325.183 3,311.167 5,265.247 2 P,B,U

M16 10.51 MO+H,-H,0+C,H,0 379.1545 379.1573 73 C,H,0, 361.147 5 P,B,F

M17 620 MO+C,HNO+C,HNO,S 529.1645 529.1667 42 C,H,N,OS 353.1395 B

M18 5.06 MO-H,0+C,H,NOS 438.1375 4381360 -3.5 C,H,,NOSS 425.1697,413.1629,357.1012,343.1329 B

M19  5.70 MO+H,+SO; 435.1114 4351110 -1.0 C,H,OS 353.138 5,341.138 4,323.127 2,321.1123, F
307.094 2, 285.112 7,267.102 0, 241.122 7

M20 571 MO+O-H,+SO, 4470750 447.0741 -2.0 C,H,0O,S 353.138 5,321.1123 F

M21 495 MO+H,+O+SO, 451.1063  451.106 6 0.8 C,H,O0S 313.108 3, 253.050 6, 149.024 3 F

M22  5.61 MO0+O+SO, 449.0906 449.0898 -19 C,H,0,S 357.060 2, 313.070 7, 269.044 7 F

M23  3.99 MO-CH,+C H \N.O.S 644.1914  644.197 3 9.6 C,H.NO S 601.2160,209.0453 F

R IEAARE =4, W MT BRI 4. fE CAA 4
Py, B U 55 AH A0 IR ORI T R L R, LU R M A
IR WU A o TR, o AT e S0 R AETE 7R
MO o TR IR BRI R — AR T
B, 5283 Ei il RS R . MR,
AT 25 5y R AR FR AN, I A S M 8 R i P —
ANHEE R AR,

M2.M4.M6.M16: m/z 529.171 0 ((M-H]") X4
M2 7E 5.29 min ¥ fli, JTLER 7 A C,,H, 0, Lk CAA 2
176 Da. M2 7E m/z 353.139 5 /b TR AE = 1, 5
CAA ) [M-H] #[H] . [A Ik, & Al GERIE T CAA 1
MR IR 45 O IS . WA, m/z 452.146 7 (IM2-OCH,—
COOH])~409.140 6 ([M2-C,H,0]") F1385.086 5 ([M2-
C,H,,—CH,]") BRI 7 581 3R B, i ) BE PR 45 &
SR AEAE CAA I #e3E . M4 (RT = 5.53 min) 7€
m/z 531.186 6 /b H [M-H] & ¥, o R A KN C,,H,,0,,,
Et M2 % 2 Da (+H,), th CAA % 178 Da (+C,H,0,.+H,)-
IR I, M4 3 0 78 9 CAA (156 2 B8 I TR 45 & S B FlE
JRARE . A MS? BT 1% W %2 B, AE miz 269.045 7

(IMO—CH,—CH,,]7) Ab A I 2] — AN 7= 9 85 5, 4 ik
Ji IR A E S A R U b b Ah, BRI T
m/z 401.087 9 ([M4-CH,-CH,,~COOH]") #1225.055 1
([IMO-CH,-C.H,,~COOH]") i F i 1 [ 7= 9 88 7, &
B 46 26 B P R 45 5 I DL R AEE CAA IR 20k | M6
(RT = 6.01 min) 7£ m/z 513.176 1 kb5 — /> [M-H] &
T, TR NC,H,0,, kM2 —0 0. HkifE
I, M6 F] e fE CAA FRHE %) B 1 R 445 AN I AR 4
454 UNIFL O 22 43 B, d I A0 00 5 6 26 0 e 1R 4
HEREIM6. ARYE SCERMY, 75 CAA & R )G — 25, A
LR PN R K A4S B B 2877 M) CAA . HBLHENT CAA 2
T I K A B0 AN RN P T, I i ot S 0 ik 1 AL
I TR NS By 2 5 1) A T B I IR 45 & 15 B M6. M16
(RT = 10.51 min) 7£ m/z 379.154 5 k46001 ) [M-H] &
T, LR AN C, H,, 0,0 45 & UNIFI £ 3 1 4 #r
M16 #% 5E y CAA 1) LA FI L A AR =4 . 5 M6
— B, M16 28 77 T AH 5] (04 B 7K A0 N 08 JiR 52 B o
M3.M19.M21.M22: M3 7 5.41 min $E i, 75 m/z
433.095 7 &LAG I 2] [M-H] & F, 4 TN C,H,,0,S,
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Figure 2 Base peak intensity (BPI) of metabolites in feces (A), urine (B), bile (C) and plasma (D). The names of M0-M23 were listed in

Table 1

b CAA % 80 Da (+SO,). [, M3 %8 5 9 CAA i
R R S5 A ACH . M19 (RT = 5.70 min) 7£ m/z 435.111 4
WA —A [M-H] &1, HItER A RN C, H,,0,8, L CAA
% 82 Da (+H,.+S0,), tk M3 £ 2 Da (+H,). Kk, ¥]
T 5E M19 Jy CAA H)IE JE AR IR #6 285 A AR . AR
YIM211E m/z 451.106 3 kb7 [M-H] &5, TR A A
C,H,,0,S, £ 4.95 min & #l| £, tt M19 £ 16 Da (+0),
HEMM21 LEM19 Z AT T — IR FEFAk . 5.61 min Pl
FEMIM22, 7 miz 449.090 6 AbHE I ) [M-H] & 1, 7
TN C,H,,0,S, tk M3 £ 16 Da (+0). K tt, M22 #
T 8 N CAA I FR AL RIBR IR Bh 45 &5 7240

M5.M10: M5 ££ 5.65 min ¥ ] 8], [M-H] & T-1£
m/z 385.128 74k M54+ N C, H,,0,, LLCAA £
THAOBT . [RS8 B R 8T B4 miz
341.139 4 ([M5 - COOH] ). 323.128 7 ([M5 - OH -
COOH])-311.128 7 (IM5-(CH,0H),~CH,])~281.117 8

(M5 - OH - COOH - C,H,(CH,0H),] ) Al 240.079 0
(IM5-OH-COOH-C,H,(CH,0H),]"), I i 5 78 57 [ M
B ARG P A BB B A, AR R M0
(RT = 6.79 min) 7E m/z 383.113 1 At 1B [M-H] & T,
b M5 /2 Da, tb CAA £ 30 Da. M MS* it o] LAF
H, M107E m/z 339.123 8 f1321.113 1 AL HIL T P&
T, #J M5 /> 2 Da, B & & MS I A AR .
MI10 f Al 72 ) 8 F 78 m/z &b 43 i R 295.134 0
(IM10-OH-COOH - CH,0H] ") A1 279.102 6 ([M10-
OH-COOH-CH,OH]"). Al th, #1r M10 52 B M5 ] —
A B A A R T R

M8.M12.M20: M8 (RT = 6.70 min), [M-H] & 71
m/z 369.133 8 AL A I 2] . M8 )yt & 4l N C, H,,0,,
tECAAZ 1 MO JuE . Ah, HMA K A&
m/z 351.124 1 ((IM8-OH]").325.144 8 ((M8—COOH]")-
295.134 0 ((M8-COOH-OCH,]") #1251.071 4 (M8~
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Figure 4 Metabolic pathways for CAA in rat
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