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Identification and characterization of chemical constituents in Cortex Juglandis
Mandshuricae based on UPLC-Q-TOF/MS

SUN Guo-dong, HUO Jin-hai, WANG Gai-li, WANG Wei-ming
Institute of Chinese Materia Medica, Heilongjiang Academy of Chinese Medicine Sciences, Harbin 150036, China

Abstract: Objective To identify the major chemical constituents in Cortex Juglandis Mandshuricae by ultra performance liquid
chromatography coupled with time-of-flight mass spectrometry (UPLC-Q-TOF/MS). Methods The separation was performed on
Waters Acquity UPLC BEH Cig column (100 mm X 2.1 mm, 1.7 um), with a mobile phase using water with 0.1% formic acid (A) and
acetonitrile with 0.1% formic acid (B) for gradient elution; Q-TOF/MS and electrospray ion (ESI) source was applied for the analysis
under the positive and negative ion modes; Target search and non-target search were performed by Peakview 2.0/masterview1.0 or
Markerview 1.2.1 software. Then the formulas of compounds were determined by accurate mass and isotopic abundance ratio from
target screening function of software. Their structures were determined by analysis of MS/MS fragment or comparison with standard
substances and references. Results Forty-four major chemical compounds including 13 naphthalene quinones, 3 diarylheptanoids, 15
flavonoids, and 13 other compounds were identified or inferred in Cortex Juglandis Mandshuricae. Conclusion UPLC-Q-TOF/MS
method which develops a new strategy can identify the main chemical constituents from Cortex Juglandis Mandshuricae rapidly and
accurately, main chemical constituents can be used for quality evaluation and pharmacological research.
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Fig. 1 TIC chromatograms of juglone (A), taxifolin (B) reference substance and Cortex Juglandis Mandshuricae in ESI'(C)
and ESI" (D) mode
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Table 1 Characterization of common chemical constituents in Cortex Juglandis Mandshuricae by UPLC-ESI-Q-TOF/MS
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H—CO]", 115 [M+H—H,0—CO0]", 105
[M+H—2C0]", 103 [M+H—CO—CH,0]"
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H—CO]", 129 [M+H—CO—H,0], 121
IM+H—CH,0]", 119 [M+H—2C0]",
101 [M+H—H,0—2C0]"
3038  + 1770542 17705462 24  CyHgO; 177 [M+H]', 159 [M+H—H,0]", 149 M+  5-FH-14-Z56 g
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-3.1
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0.3

9.7

1.2

9.6

38

0.5

9.5

CisH;05 321 [M-+H], 303 [M+H—H,0]", 275 [M+H—H,0— —&Wtf % g
C0]", 247 M+H—H,0—2C0]", 219 [M+H—
CH 051", 153 [M+H—CH0,], 149 [M+H—
H,0—CO—CHe05]", 139 [M+H—H,0—CO—
CH,05]"
CsHi,05 319 [M—HJ, 301 [M—H—H,0], 193 [M—H—
CeHeOs]", 179 [M—H—C;H{0,], 175 [M—H—
CeHsO4] ", 165 [M—H—C;H,0,], 151 [M—H—
CsHsO4]
Cy1Hy019 433 [M+H]", 287 [M+H—CgH,40,]", 165 [M+ B4 & 1F g
H—CeHyg04—C:Hg0,]", 153 [M+H—CgH,(04—
CsHeO0,]", 147 [M+H—Cy5H,(0q] ", 129 [M+H—
ClsHl()Oﬁ_HZOTr
CyHyOy9 431 [M—H], 285 [M—H—C¢H,,0,], 255 [M—H—
CiH1p05], 227 [M—H—C4H;,0¢]
CyHy0y9 435 [M+H]", 273 [M+H—CgH,40s]", 153 [M+ Hili j¢ & -7-0-p-D- it W #7iil
H—CH,0s—CeHs0]", 147 [M+H—CH,(0s— A4
CsHéoﬂ+
CyHy0y9 433 [M—HJ, 271 [M—H—C¢H,0s], 177 [M—
H—CgH,(0s—CeH(O]", 151 [M—H—CgH (05—
CsHO]
CyHy0y; 449 [M+H], 303 [M+H—C¢H,404]", 147 [M+ i H g
H—Cy5Hyy05]", 129 [M+H—C;5Hp,04]
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H,0—CO]", 215 [M+H—C¢H,i0s—H,0—
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CiaHigO,]', 149 [M+H—Cy3HysOq]
Cy1Hy05, 465 [M+H], 319 [M+H—C¢H,0.]", 273 [M+ #lH g
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B0 ol R
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CH,04], 97 [M—H—C,05]”
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CioH;40]" 8,8- K%
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C0J", 257 [M+H—H,0—CO]", 247 [M+H—
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245 [M—H—2CO[, 229 [M—H—CO—CO,]",
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331 [M+H]', 316 [M+H—CH;]", 301 [M+H— 33-"H4EIEHER b
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H—C,H,0,—H,0—C0]"
329 [M—HJ, 315 [M—H—CH;], 299 [M—H—
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2CH,—2CO0T, 215 [M—H—2CH;—3CO0]
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Fig. 2 MS/MS spectrum for compound 2
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Fig. 4 MS/MS spectrum for compound 17
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Fig. 6 MS/MS spectrum for compound 36
H
| O
OH

CysH, 04" m/z 287

OH
OH
—

C;H,0," m/z 123

—H_

C;Hs0," m/z 153

C;Hs0," m/z 121

N

Cy4H,,05" m/z 259

|
0H©/im w

OH

CgHs05" m/z 149 Cy3H, 04" m/z 231

7 WEY 36 HAREITE

Fig. 7

Chemical structure and fragmentation pathway for compound 36



% % # Chinese Traditional and Herbal Drugs 2% 48 % 4 ] 20172 8B * 667 ¢

4 g

AWFFR ] UPLC-Q-TOF/MS BRHIFA, Bk
X RZMRI B FRIAR 27 153 AT T FIT o X AL BB R 1)
44 Pl B2 o AT S 08 AT . 3X 44 By
FEANFIESR . AFEREE . ANFEAES (IR, fRE
AT 1 3 ASKAE R 6 MEAT T E IR,
Yt W IX LAl S ) 2 R BRI B2 1) 32 22 2 20y oAl
R 308 ECHG v 2 B PR A P R kAR R o
HEAT VRO A2 A

AHFFCR I RZAM S 44 FAb22 sy,
FALEW) 15 B, & F LA ED IR %, X5k
PR R RS . 5 BE e o - B 22 A AP A
ZESt o SR A 2R AN — 05 e P R &
YITEH W, (RAZBRK B B R4 e v 1
AT RE 55 0 5 A 1R S AL A ) B R PR
T TR A 22 24T 25 4 AT 50, (EAARAIIFST .

AHITC R KB B A 27 il o) s i 1 —
A AR T 2TV RS AR R N 1) A 58 AL
T AT I AR, S T AAHAR DAl A e S )
R EIOL R DL R S84, AER BRI AG 2 1%
SRR b, SRR 2 A g e S
HEWT o AH 573 TS BARAE 2546 5 5 T AR SR AE A
—E AR, AW E AR 2 HE T H
PR, AR H ARG S P S5 KB
PRIXE o o 73 3 SOy B A P AR 1 R o e B30 e
VAt PP =S e N A il o v % N = DG o 7 14
T FEARAL IR [ o3 e dg f—— “ IRl oS8tk ™, folin,
AR AR R BIRAIA, LR . BRI 4
e, A)heeBdt— PGSR AR AT /04T, 3K
A IME g R . Rk, BT A
fe 1 B (M) AR 2 BT 5 AR SRR AL 2 1) SR — i 4y (RS
N4 E RS G IS P 25 AL 7 ST
S 3k
(1] BSFI, s, TR, & h2hlel CGE=4%) M].

dent: v EBE 2R R AL, 1996.
2] KAE. RICHHEY [M]. FBIREE: BIRITAREH

Jik, 1989
B] THEEER P EEYERES. TEEYE BT

) [M]. dbxt: BHE L, 1979.
[4] % B, W5, H/NT. SHBCRHEY LS K A

(5]

(6]

(7]

[17]

(18]

[20]

(21]

WEFUESL [J]. 2y, 2001, 32(6): 559- 561.

& A, B, BRI, O RO R IR I P
P M S B AR T EOAT 9 (3], B0 B R 27 2 4R,
2011, 31(5): 618-621.

WEGH, ¥R, R, 5. B 418 L TEde
B B RS RELAT B e/ BRI (0], s ARR 2
2R BEEERR, 2011, 37(2): 260-263.

WU, FRECT, AL, . SRR K 3R I gt
SMMC-7721. MCE-7 Fl A549 FiJe i Mo Frisil e i AR
PUED [3]. SRR BRAEAR, 2009, 35(1): 124-127
BNTE, TROKH]. P A AR R S AR AR T S oy
THIHIFIAR [7]. IRy, 2013, 25(8): 13-17.
AN, T, T R, % PR A o T
7% [7]. RS, 2005, 7(1): 7-8.

R, EaM, 2 1E, % BEEROR A0 2 R gy
[J]. PRFHZIRERE R, 2006, 23(8): 501-504.

Kim S H, Lee K S, Son J K, et al. Cytotoxic compounds
from the roots of Juglans mandshurica [J]. J Nat Prod,
1998, 61: 643-645.

Lee K S, Li G, Kim S H, ef al. Cytotoxic diarylhetanoids
from the roots of Juglans mandshurica [J]. J Nat Prod,
2002, 65: 1707-1708

Li G, Xu M L, Choi H G, et al. Four new diarylheptanoids
from the roots of Juglans mandshurica [J]. Chem Pharm
Bull, 2003, 51(3): 262-264.

AR, W OIR, T, S5 BOMOROR B T )
SE[J]. HPHLEEFEBEFR, 2011, 32(5): 5-7.

WO, mEAR, REH, S5 RIS A R E
SE 7). LIS ERIAE, 2012, 15(1): 88-90.

SRECH, BRPHAE, (U2, 4. UPLC/Q-TOF-MS/MS %
E VR AREAR T BRSO (7). R R, 2014,
45(10): 1378-1386.

TROKIE, O, BROM, SR mSORAH (k- DO AT -
TRAT IS R] R BTG 23 A S e R AR g D). PR
24,2015, 46(6): 817-821.

PR, R, W, A5 )BT KIRAG A R I
UPLC-ESI-Q-TOF-MS 43#7 [J]. H1# 2y, 2015, 46(4):
496-501.

R, £ . SRR PR AR AL ot
SRR (7). " EZ G, 2010, 21(43): 4119-4120.
RALF. KRRtk M) Jbat: AR A AL,
2005.

XA, RRE, X, P FHESN (M) dbs
R H AL, 2012.



