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Analysis on chemical constituents from rat kidney tissue of Juglans mandshurica
based on UPLC-Q-TOF/MS

WANG Gai-li, CHENG Tuan, HUO Jin-hai, WANG Wei-ming
Heilongjiang Academy of Chinese Medical Sciences, Harbin 150036, China

Abstract: Objective To analyze the chemical constituents from rat kidney tissue of Juglans mandshurica by UPLC-Q-TOF/MS.
Methods The kidney tissue was collected after oral administration of ethanol extract of J. mandshurica. The gradient elution was
performed using a Waters Acquity UPLC BEH C;g column (100 mm X 2.1 mm, 1.7 pm), 0.1% formic acid water (A), and 0.1% formic
acid acetonitrile (B) mobile phase system. An electrospray (ESI) ion source was used for mass spectrometry to collect data in positive
ion mode. Combined with Peakview 2.0/masterview 1.0 and Metabolitepilot data analysis software, the kidney tissue components of J.
mandshurica were identified by comparing the retention time, isotope kurtosis ratio, exact mass of the parent ion, and MS/MS
fragment. Results Twenty-four chemical constituents including 16 prototypic components and eight metabolites were identified from
rat kidney tissue, which contains 12 naphthoquinones, five flavonoids, three diarylheptanoids, and four triterpenoids. Conclusion The
prototype components and metabolites of kidney tissue of J. mandshurica were determined. In further study, it provides reference for
the safety and effectiveness of the treatment of J. mandshurica and provides a methodological reference for its in vivo composition and
tissue distribution.
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1.1 ¢35

AB SCIEX ExionLC™ UPLC j# i R0BUr o 384
(SCIEX A7), 2£[H); AB SCIEX Triple-TOF™ 5600
TR (SCIEX A#], EED; Analyst TF
1.7.1 Software (SCIEX v a], £[E); PeakView 2.0/
masterview1.0 4 (SCIEX ], £ [H); Metabolitepilot
1.5 A (SCIEX Aw], KE); BP211D MR
*F (Sartorius A7), fEE); DW-86L959 A (K
KA O SRR A IR AR CM-12) BY%
WA CAE g LR A PR A7) D; - Legend Micro
17R M4V il B0l (ThermoFisher /A ], S ).
1.2 X5

JeHERARZHM T 2016 4 6 H 29 HRH M /RIE
T IER (KR4 128°92'62.1", Jb4h 45°62'82.8"),
2 BT E P EARIF BN AR E FAE M4 E FiH
PEEHHB B A IR Juglans mandshurica Maxim
AR, RIEAMNRE, @R B

PR, fikdy, Merck AW; O, ik,
Merck A#); WG, f03%2%, Fisher A
1.3 SKIGEI4)

Wistar AR, HEME, SPF 2%, 1AJGH 280~300
g, FMWIVFRES SCXK (50 2016-0011, Jbxt#E
ARSI A ARF IR AR KREFET SPF

=, = 20~25 C, BE 50%~70%.
2 FHE
2.1 HamiEigrElE
2.1 dbFH RAKERD S S BAEE AR LM
350 g, NN 8 f5& 75% L FHEBAFREL 2 Ik, HHIK 1
h, U FAS CRERR Y, BURIUIIE R, N 75%
CIERR RIS £ 24 0.12 g/mL B9V, 1T 0.22 pm )
LIS, it LC-MS 73 #7.
2.1.2 ig ZGRMHE IO BRI, KR (R
YL TR 2500 MUk e S bt (2012 4ERRO) b
FHRARNEKH &N 30 g, I/KHESH] S A 24
1.35 g/mL 25 (PRI RS RGR E 4 5, AT
ANHHER 10 %), 7T 4 CUkKFEB &
2.2 ALRRESTIE

Wistar KR 12 R, BEHL R ARG 254,
%6 R, Za12h, HHKK, HEFRE, fxid.
% 20 mL/kg 7 1 ig 45 T =R N 1.35 g/mL 1)
HRRRIY), A4 ig SRNBBK, S%)5E 1
h, Bl 10%7/K &S RREE, REESAHMT HH K
RITEHL, EHLNE 0.2 g, 11 mL/KEK,
N 4 mL B2 .88, W€ 1 min, 75 402 2 min,
& 10 min, TEE 2mL FiE®, T4 C. 13000
r/min B0 10 min, EEH 1.2 mL _EiER, &SR
T, BRI 80%FHEY 250 pL BIE, WIEE 1 min
J&, T4 °C. 13 000 r/min &> 10 min, H_EZEE
Wi, fit LC-MS 73 #7.
23 BEEHG

Waters Acquity UPLC BEH C,g 14 (100 mm X
2.1 mm, 1.7 um), Acquity UPLC BEH C g f&4'4E
(2.1 mmX5mm, 1.7 um), #i& 35 C, JahHH:
T 01%FRRAIKIFR (A) -5 0.1%FH BRI IR
W (B), BREEVEMFER: 0~3 min, 5%~22% B;
3~12 min, 22%~60% B; 12~16 min, 60%~70%
B; 16~22 min, 70%~100% B; 22~23 min, 100%
B; 23~23.1 min, 100%~5% B; 23.1~25 min, 5%
B, AFE 0.3 mL/min, #FFE 10 uL.
2.4 [RIEEHG

R BT, EETEATN, SFEEES
AR 5500V, EFERIERE RN 550 C, FAACN Ny,
ZAR Gasl (379 kPa), %iiBh Gas2 (379 kPa),
AR 241 kPa, fREFEHLE 73008 80 V, fillf BE &
(CE) 54 35 eV, filfEREEY B (CES) K
15 eV.TOF MS H$iVu N m/z 100~1 500, IDA ¥
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Fig. 1 Extracted ion chromatogram in positive mode
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Table 1 Results of chemical composition in kidney tissue

t/ JREe

mn B mkz miz

el Ewf RE

5 (X10%)

AR FEZRHHEF (MSMS) L yaa 3

1 439 [M+H]" 1610588 161.0597

=56 Cy0, 161 M+H], 143 [M+H-H,0]", 133 [M+H—CO]",

15-%-% iR

115 [M+H—-H,0—CO0]", 105 [M+H—2C0]",
103 [M+H—CO—CH,0]"
2 478 [MAH] 1950647 1950652 26 CiHOs 195 MAH], 177 MAH-H0]", 159 MAH-2H,0]", 458-=F¥-o-lNE%H J7H!
149 [M+H—H,0—C0]", 131 [M+H—2H,0—CO]’,
107 [M+H—C;H,05], 103 [M+H—2H,0—2C0]

3480 [MAH] 1770541 1770546 =32 CoHiO; 177 MHH], 159 [M+H-H,0]", 149 M+H-CO], 5-Ff-14-%H J7H!
131 [M+H-H,0—C0]", 121 [M+H—CO—CH,]",
107 [M+H-C,H,0]", 103 [M+H-H,0—2C0]"
4 480 [MAH 1470432 1470441 56 CoH©O, 147 [M+H], 119 [M+H—CO]", 91 [M+H-2C0]"  7-hydroxy-1H-inden-1-one JRE
5550 [MAH 1790695 179.0703 -41 CoH,O0y 179 MAH], 161 M+H-HO0], 143 M+H-2H,0]", Hth JRE

133 [M+H—H,0—C0]", 115 [M+H—2H,0—C0J ,
105 [M+H—H,0—2C0]"

6 627 [MFH 2310084 2310088 20 CuHOs 231[M+H]", 203 M+H—COJ", 175 [M+H—2CO]",

5 8-dihydroxynaphtho [2,3-¢] furan-4,9-dione 5!

147 M+H—-3C0]", 129 [M+H-3C0—-H,0]"
7 635 [MAH] 1910330 1910339 -44 C,HO, 191 [M+H]', 163 [M+H—CO]", 145 [M+H—-CO— 25- =5 H-14-%8 JRE
H,0], 121 [M+H-CH,0—-C0]", 103 [M+H—

C,H,0,—CO]"




* 3766 * ¢ %% Chinese Traditional and Herbal Drugs 25 49 3% 2% 16 3§ 2018 £ 8 A

g%1
i ;“1; g ’m‘”rf ﬂﬁﬁ (jfﬁ) H7R FE-BRAET MSMS) T %5
8 637 MHH] 313.1445 3131434 33 CyHyO, 313 [M+H]", 189 [M+H—CeH0,] ", 151 [M+H— pterocarine R
CioHi04], 137 M+H—CH,05]", 119 [M+H—
CIIHMO3]Jr
9 803 [MFH]" 273.0754 273.0758 -14  C;sHp05 273 [MAH], 255 [MHH-H,0[, 153 MHH-CHO], HifkE J7H!

147 M+H—-CH04]', 119 [M+H—C;H,0,])"

10 813 [MHH" 276.0868 276.0867 0.6 CuHNOs 275 [M+H]', 258 MAH-H,0]", 240 M+H-2H0]', 4[(14- -4 -8-FH-14-ZHR2-BH)H FH
230 [M+H-H,0—C0]", 214 M+H-H,0—-C0,",  #]-TH#
202 MHH-CH0,]", 190 [M+H-CH0,]", 175
[M+H—CH;NO,]", 147 [M+H—C,HNO,—C0]",
121 [M+H—CH:NO,—CO—CH,]

11 858 [MF+H]" 301.0708 3010707 03  CyHpOg 301 [M+H]", 285 [M+H—CH,]", 257 [M+H—CH,— ethyl 2-(2-furyl)-4-oxo-4H-chromen-3-yl R
COJ",229 [M+H—CH,—2C0]", 213 [M+H—CH,~ carbonate
C0—C0,]", 121 M+H—C4H;0,]

121022 MAH]" 343.1542 343.1540 07 CyHpOs 343 [M+H]", 325 [M+H-H,0]", 245 [M+H— [-(@-BEER)7--FE-PEILE).  FR
CeHi0]", 163 [M+H—CoHy05]", 147 M+H- 34735

CIIHI(JO3]Jr

131393 MHH] 3412840 3412839 04 CyuHy0 341 [M+H]', 323 [M+H-H,0]", 203 M+H— 4,420-=F4-8 14, 16-=J5-3-5 i A
CI;HMO]i, 191 [1\/H'H_(:10HMOTr

142027 MAH]" 4433887 4433884 08 CyHyO, 443 [MFH]", 425 [MFH-H,O], 407 M+H-2H,0]", AR A

21 [M+H—-C;sHy0]"

152030 [MHH]" 4253781 4253778 06 CyHsO 425 [M+H]', 407 [M+H-H,0]", 285 [M+H—H,0— 26-methylstigmasta-5,22,25(27)-trien-3-ol JiA
CoHya]', 135 [M+H—H,0—CyHy] ", 123 [M+H-
H,0—CyHyy]", 109 [M+H—H,0—CyHyy—CH,]"

16 21.02 MAH]" 4233619 4233621 07 CyHyO 423 [M+H]", 217 [M+H—CyoH,0]", 161 [M+H— ursa-6,12,20(30)-trien-3-ol JR#
CloHléo_Cthxr, 147 [M+H_C10H160_C5H10]+

17 441 MHH' 2570115 2570114 02 CgHQOS 257 [MFH]', 177 [M+H-S0;]", 159 [MAH—80,— 5-F4-1 4-Z BRI 1) Rt
H,0]", 149 [M+H—80,—C0]"

18 497 MAH]' 193.0492 193.0495 -18 C,H0, 193 [M+H]', 165 [M+H—CO]’, 147 [M+H—CO— HIBkEK =1 Rt
H,0]", 133 [M+H-CO—CH,0]", 119 [M+H—
200—-H,0]"

19 550 M+H] 189.0544 189.0546 -12 CyHgO; 189 [M+H]', 171 [M+H—-H,0]", 143 [M+H—H,0— 2,58-trihydroxy-1,4-naphthoquinone &Mt A L
COJ", 115 [M+H-2C0-H,0]’, GILE ]

20 704 MAH 259.0602 2590601 04 CyHpOs 259 [MA+H], 241 [M+H—H,0]", 213 [M+H—H,0— ethyl 2-(2-furyl)-4-oxo-4H-chromen-3-yl Kt
COJ", 185 [M+H—C4H,] ", 157 [M+H—CH,~CO]", carbonate k% C,H,0 5 a4
121 [M+H—-C;H04]

21 857 [MAH] 3010708 3010707 05 CyHpOg 301 [M+H]', 286 [M+H—CH;]", 283 M+H-H,0]", 1L Z&BHFH {4 vl
267 [M+H—H,0—CH,]", 258 [M+H—CH,—C0]"

22 867 [MHH 3310823 3310812 32 CpHyuO; 331 [M+H], 315 [M+H—CH,]", 301 [M+H—CH]", ethyl 2-(2-furyl)-4-oxo-4H-chromen-3-yl Kt

273 [M+H—-C;H,0] ", 269 [M+H—C,H,0,]" carbonate LT AL =)

23 970 [MHH]" 3670824 3670812 32 CyHuO; 367 MA+H], 349 [M+H-H0], 331 M+H-2H,0]", 3,88-trihydroxy-2,2"binaphthalene-1,1'4.4 L
321 [M+H-H,0—C0]’, 275 [M+H—CH.0] ", tetrone XU
177 [M+H—CyoH{0,]”

24 1129 [MHH] 327.1594 3271591 09 CyHypO, 327 M+H]', 206 [M+H—CH:0,)", 163 [M+H~— #bkT A HHEE> vl

C]gHqu]A, 147 [M‘I’H_CIOH]zO}]Jr, 131 [M+H_
CioHp0,—CH,0]', 122 [M+H—C;H;0,~ CsHs0]
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FHIREIRZES<5X107°, &M 3R el
— 5, W LGS A RER, AR SCROXT S R
F2, “HEE LA 2, ATRERRMISE WK 3.

EW 9: EETFHAT, HESZEHL T
S WU 38 1) R B BT 1) 5 A0 7 AR AR it oA R 2R 1)
R I [ A — B, R — B AN
Fr I EAR 22 <5 X107, ZREH BT b s A
—E, WAL AR 2, A S HIR S B
#3, “HERLE 4, AR MIRE LA S.
322 = Wse LR EMFEE 8 MU~
W, LA SR 551 4-ZERRBRER AL =0 Ut BN AR

5-FHE-1,4- BRI =Y. BB FARAT,

®2 WEYS I AMMBEAKRBLEXERR

Table 2 In vitro medicinal materials and kidney tissue sample information for compound 5

miz

FE tr/min - TR AL
I E 4B B
N ) 5.50 179.069 6 179.070 3 179 (2), 161 (75), 143 (80), 133 (100), 115 (97), 105 (70)
5 20 21 5.52 179.0699  179.070 3 179 (2), 161 (80), 143 (60), 133 (100), 115 (98), 105 (68)
A 115.054 3
e 133.064 6 161.059 5
143.049 0
53.0412 790551 91.0550 119.049 3 142.041 4
65.040 3 | ‘ ' 147.044 2 171.055 4
L.l el | : |I | . || : L ( : ! |
161.059 3
B 105.069 8 115.0539 13134;)604:‘; s
53,040 790546 91.0544 119.043 8 142.041 0 171,055 2
v | ‘ | | 147.043 3 '
Ly | . || |: . L . ||. i (I all | -
0 60 70 80 90 100 110 120 130 140 150 160 170 180
miz
2 EWS NN (A) RBALHER (B) ZHRFRIEE

Fig. 2 In vitro medicinal materials (A) and kidney tissue sample (B) MS/MS spectrum for compound 5

So “4“

CyoH 05" m/z 179 CioHy0, " m/z 161

CoH;"m/z 115

CoH,0" m/z 143

CoHgO" m/z 133

V -
Ty

CgHy" m/z 105

CoH;0," m/z 147

CgH,0" m/z 119

3 WA S ATRERREERE

Fig. 3 Possible fragmentation pathway of compound 5

HE> T B TU& m/z 257 [M+H] ', X EERGE,
5-FR3E-1 4-Z5ERE S TR T 177 [MA-H] £ miz
80, PRI 1A SO; KAEMMMNLE &, S5EWA
m/z 159, m/z 149, m/z 131, 5 5-523E-1,4-Z50H — 2%
PR LR A R R AL I R, AR P~ UL L B LI 6,
g4 AR SCiRIRE ! ™, AT A 10 2R 1R W
K7,
4 g

K ig 525)5 43 M4E 0.5, 1.0, 2.0, 3.0. 40h
RAET LY, 3R XA [F I E] A 2 2 i g it
FIXF AT, 0.5~1.0 h A 25/, 5 S
5. PR = HE S, (AL 1.0 h B &8 22 %
3 F i B 55 P RTECH B K 1.0 h JG &% 2R BP0 8
FEREAR, HAZAEMMNAAH, 3.0 h K& LLUSRA S
H ORI B ZE R 2R R HLEG 1.0 h AL & 4 5 H
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Table 3 In vitro medicinal materials and kidney tissue sample information for compound 9
Fe to/mi mlz ORI
HH min . : —3
“ W L fE 5
(AT ) 7.90 273.075 9 273.075 8 273 (25), 153 (100), 147 (29), 119 (8)
5 8.00 273.075 4 273.075 8 273 (39), 153 (100), 147 (30), 119 (20)
e 153.018 4 o
147.044 ¢ 273.077 5 HO O O
910544 1190490 | | @ O HG |
B 153.019 2 OH O OH O
147.044 6 273.0772 CHO," miz 153 Cy5Hy;05" miz 273 CysH, 04" miz 255
O R ‘ '
. L. ‘ H i
60 80 100 120 140 160 180 200 220 240 260 280 ml - |©:|
miz
CsHs" m/z 65 C;H;" m/z 91 8H7O m/z 119 C9H7O7 m/z 147

El4 LAY HINAH (A) REELHR B) ZRFREE
Fig. 4 In vitro medicinal materials (A) and kidney tissue

sample (B) MS/MS spectrum for compound 9

5 LAY THRNHRMRERE

Fig. 5 Possible fragmentation pathway of compound 9

177.053 8V
175.039 1
131.049 5V J |
160.053 1
147.042 6V
158.015/4  69.907 1 184.856 6 215.006 7 257.012 6V

1200330 149.007 '
# ‘ F T 159.04a 4y | 1749847 191.9778198.05042059107, 235 054 4 237 993 0 257.110 04

IIII \III A | | L bl 1] 11 \I Il I I | |
130 140 150 160 170 180 190 200 210 220 230 240 250

miz

NS A AR M R AT UL, R AR ) R

V- By matching the structure of the metabolite with this second-order mass spectrum, the same second-order fragments can be produced

El6 S5-#2E-14-FRMBRE Y _RREE
Fig. 6 MS/MS spectrum for 5-hydroxy-1,4-naphthyl ketone sulfated product

: I : ; A AR PV Bl A G AL R 0 B S i AN =

0SO;H

CoHgO04S" m/z 257 mHgO; m/z 177 l(JH 0," m/z 159
(0] H* O H
_H O @
/
OH
CoHgO," m/z 149 CoH,0" m/z 131

7 5-fE-14-FERER YA R RBIRE
Fig. 7 Possible fragmentation pathway for S5-hydroxy-
1,4-naphthyl ketone sulfated product
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AT A . ZEIRIGR LT AR L BRI
%Iﬁ, l_ﬁi‘fﬂﬁ%ﬂ DNA Jhfh e flig st i3
TEAN MR T SO0 PR L A R B R A 4 R
VT A HE AR 1 RO T VR R A A A T L
FAR KA TR, 45 R4 25 )5 K B
S A, LA 5 A KL AL, R NER RO
FENERBYIME . B /NVE IR/ NS 78, /NVE
b B anf e WKL AR B IRBE . AR BRTE AN R
FEARA, AME A% . UWdEE BRI
Ji o3 A HOR AR DU R A Y (0 25 R I 2, B[R] IS
WEEFEE 0, WA T E AR 4 7 e
Ve, B AR 45 M A 2R R S AL B xR 5 3 O AL

HATREAR, A RFE— PIRART T,



¢ £ % Chinese Traditional and Herbal Drugs 38 49 % % 16 #§ 2018 £ 8 A

* 3769 *

A S2I6-K ] UPLC-Q-TOF/MS FARN AL F Je A&

B HA I 22 AT WD L, WP HhE 1
AL A B G R R ey AR SRR
Wi e, NIb T AR 250 2 AT
ARMERBES T, AR A B A S L ATt
TR

SE 0k

(1]

RAEHE, FIRR, HEAMR. BrEARENE (5830 [M].
g BHERLEAEOR AR, 1990.

FREE, £ R SIBREAE DGR A AL S O T
SR [1]. FEZSS, 2010, 21(43): 4119-4121.
ENE, dirbs, Al R, S SHERRK (2R B BT AT
HERE [7]. FRELZ4, 2009, 40(S1): 35-38.

TEUNRE, XIS g, HISCER. 5 RARAIAL S S K U
JERB SR [J]. SR EE %, 2014, 22(11):
2735-2737.

Ji, C F Yue L, Ji
polysaccharides on complex mobility of erythrocytes in
S180 mice [J]. Chin Herb Med, 2013, 5(1): 58-61.

X ok, M. FHORAEEIEAE AR A PUR A R R
SKIRHTTE [7]. WA /ZRIERDLRSA2A4R, 2004, 20(1): 4-10.
FtREE, RIFH, HHEK, & HRARTUME A R
L2 [J]. T 5i2h, 2016, 47(17): 2979-2983.
R W R R IR I N N E L EE AT T [D].
Kb W B2 K57, 2015,

FRE. R OR QB IENLET T LS e RV VE
#r [D]. BT JTPRHCRE, 2015,

Yang B, Dong W, Wang X J, et al
UPLC-ESI-Q-TOF-MS for rapid analysis of constituents

Y B. Effect of qinglongyi

(1]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

of Suanzaoren Decotion [J]. J Sep Sci, 2011, 34(22):
3208-3215.
Liu J H, Sun H, Wang X ],

pharmcochemistry

Serum

data

et al.
combined with multiple
processing approach to screen the bioactive components
and their metabolites in Mutan Cortex by UPLC-MS [J].
Biomed Chromatogr, 2014, 28(4): 500-510.

XA, KRR, REE. BT (M) dbat:
BHE AL, 2012.

ol AR RN S T (M), dEst:
[ PR 24 R, 2011,

F R, RWERHT. TR AL A 1 IR S A R AL
FHFR T (3], ThEZ, 2013, 44(16): 2313-2320.
WL e 2R W S B AREAR
P 01 VEBH 2GR R 22244, 2012, 29(2):
126-133.

FeThe, B W, 2L 4B, S LC-MS REE ik =1
KA BT EZRB Y (1], 2990 de s, 2009,
29(5): 764-768.

PVE AR, EEl, TUOE, %. 2T UPLC-Q-TOF/MS
BRI LR B a3 20 (). T EEZ, 2017, 48(4):
657-667.

i, R, MEZR, % T UPLC-Q-TOF/MS
b F AR RS [ B E 25 2016, 47(19):
3379-3388.

BE W, REH, ANRE, 5 N DRERRRNEERLS SR
WP ARE I RIEESE (1], T EEZETR S KA,
2005, 3(8): 6-9.

FERE, k. RIRIFZERR IS Vb8 i 1k
WEFCHERE [J]. TPEZY, 2008, 39(9): Bt 2-Fff 6.



