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Abstract: Radix Ophiopogon, a kind of traditional Chinese medicine, is the root of Lili-
aceae Ophiopogon japonicus (Thunb.) Ker Gaw . Modern research demonstrates that
Ophiopogon japonicas can be used as a folk food medicine in free radical scavenging,
reducing blood sugar, sedative hypnotic and anti-myocardial ischemia and arrhythmia,
and so on. The major chemical compounds of this plant are mainly homoisoflavonoids,

steroidal saponins and polysaccharides. According to the relevant reports, the
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homoisoflavonoids is a kind of specific compounds in Ophiopogon japonicus. However,
due to the large number of different types of homoisoflavonoids in the herbal medicine,
the structures are too similar to be distinguished from each other. Meanwhile, the
differences of their relative contents in Ophiopogon japonicas are great. In this paper,
the rapid separation ability of UPLC-LTQ-Orbitrap and the higher energy collision
induced dissociation mode (HCD mode) were used to acquire high resolution fragment
ion information and studied on the fragmentation patterns of homoisoflavonoids. The
chromatographic separation of Ophiopogon japonicus extract was used Waters Acuqity
UPLC™ BEH C18 column, mobile phase was 0.05% formic acid in water and acetoni-
trile system, and the chromatographic conditions for the rapid separation were opti-
mized. To avoid interference with other components and obtain the tandem mass spec-
trometry high content and low content data, a method based on parent ions detection list
in the negative ion mode detection was established. Furthermore, the established meth-
od was helpful in investigating the dissociation pathways of homoisoflavonoids in differ-
ent HCD cleavage energy and confirming the characteristic fragment ions for the identifi-
cation. Meanwhile, 68 constituents attributed to homoisoflavonoids in Ophiopogon ja-
ponicas are finally identified, including 26 homoisoflavonoids, 31 homoisoflavanones,
and 11 homoisoflavonoids glycosides. The results indicate that the HCD model can pro-
vide abundant and stable information of fragment ions, which can be adopted to quickly
and accurately clarify the homoisoflavonoids in complex system. This study can provide
an effective analytical method to explore the material basis of sequential constituents in
traditional Chinese medicines.

Key words: Ophiopogon japonicus; homoisoflavonoids; higher energy collision induced
dissociation(HCD) ; UPLC-LTQ-Orbitrap; mass fragmentation
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Fig.1 Total ion chromatogram (TIC) of homoisoflavonoids in Ophiopogon japonicas
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Fig. 2 Structure types of homoisoflavonoids
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Fig.3 HCD mass fragmentation pathways deduced of ophiopogonanone A
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Table 2 Identification of undetermined substitution position homoisoflavonoids
F&  tr/min AR A R B B EAR 5 1R 5 T Homoisoflavanone
3 4.09 Ca4 Hz7 Ony 20H,CH; 20H,CH; Ni
4 4.21 Cos Ha7 Ony 20H,CH; 20H,CH; N
7 5.12 Cos H3 012 20H,CH; OH.CH; <
8 5. 31 CigHi507 20H,CH; OH,0—CH;—0 N
10 5. 60 Cai Hz7 Ony 20H,CH; 20H,CH; N
12 5. 75 CisHi507 20H,CH; OH,0—CH;—0 N
13 5. 86 CisHy7 05 OH,OCH;,CH; OH N
14 6.18 Cz4 Hz3 012 20H,CH; OH,CH; N
16 6.97 Cis Hi7 Os OH.OCH;.CH; OH /
18 9.58 CisHi1 05 20H OH N/
19 9.79 CisHy3 07 20H,CH; OH,0—CH;—0O N/
23 10. 64 CigHi507 20H,CH; OH,0—CH;—0 N
24 11. 05 Cio H17 06 OH,OCH;,CH; OH.,OCH; N
29 12.33 CioHi507 20H,2CH; OH,0—CH;—0 N
30 12.72 Ci9Hy7 06 20H,2CH; 20H,CH; N/
31 12. 77 CigHi7 05 20H,CH; OH,0CH; N
32 13. 04 Ci9HiyOs OH,OCH;,CH; O—CH,;—0O N
33 13.06 C1oH170g OH,OCH; 20CH; Ni
35 13.91 CigHi7 04 OH,OCH; 20CH; N
36 14. 17 CioHi7 06 20H,CH; 20CH; N
57 23.61 CisHi5 06 20H,CH; O—CH;—0O N
59 24.15 Cz0 Hz1 05 20H,CH; OH;, CH; J
60 24. 42 CisH17 05 20H,CH; OCH; J
62 24. 84 Cz0Hz1 07 OH,,0OCH;,CH; OH,OCH; Ni
68 32.82 CigHi7 04 20H, —CHO OH,2CH; N

AW 1.2.9 ¥7p74: m/ = 461. 145 9 M—H |
(R UE S 15 U6, FLAE A ) £ B8 Bsf () 1 o7 B 7 A=
m/z 299.092 4/ M—H—Glu] W ICH . B
1 73 T EE AR T 3 2020 0 R Cos Hos O HiI
CrrHy; O, IR Z 43 5K 2.54 X 107° A1 0. 40 X
10°°, BE 45 F1iF oC & HCD 2 fif ¥ 7 4 m/=
193. 050 3{M— H—Glu—B-ring ]~ i i 1 & F,
P 00 0] 4 W A o B SO BB, T3
AN W TC 0 A R R i 28 RORE X R B S AR
WERL 5.7, 4"-= 2 5-6- H 5L 55 55 3 Joc i) 3 AS M
.26 = HEMEaiGRET IHEHLEER
5,7, 4" -= 8 H-6- 1 5k = S 95 o i A 45 B T B
Fo IR oy Sl ik

AW 5.6 6 AH A (4% B8 B [a] 3 7= A T
m/z 459.129 7[M—H |~ i T & 7 &, [F] &t

FEH m/2 297.076 LM —H—Glu] okt F
OF T RGBT R AR T o 1 i
Coy Hoy Oy Al Cir Hyy O5 5 32 22 43 5l b 2. 46 X
107°H —0. 13X 107", H4% & ¢ Jit 3% 5 48 w7
HLX WAL G E T om/ = 191,034 3[M—
H—Glu—B-ring ]~ fl m/z 204. 042 6 M— H—
Glu—B-ring+ CH] B R B F %, iy Lol P
fEWTENTR B IS EA 1 AERIERAC, A 3 1
AH2ABRIEF T AHER, 4565180 22
25 M B o i, AT HET AL B 5.6 Ak
S22 M 25 A AT . Wik a5
YR 5.7 A - R -8 -y S R A 4
H LG 6 %R 5,74~ = H-6-H I
S B I A A AR



456 F P4, UPLC-HRMS" 454 55 S 24 i

bR S A A H R S I 2

491

3 #ig

A TAER Fl UPLC-LTQ-Orbitrap # A 45
£ 1 RS 3 A AR 20 22 A B IO b S 9
FER AT HEAT TR S . L AN R 2R e
O e R B 2 A3 R e Ak T A A R A
Sk B A HE 120 F1 150 SR AR Ky Al 4 RE 4
GRS T e S B S U 7 R R AR T
(1) HCD 24 f K AL F1ARRAE 7 25, 9 38 Bt )
5 7 A S A I A A S AL IR I PR A 2K
HEATHEWT . I FH % 7 76 22 A SR U vh S e
68 /e SR E A 2K A AL LR 11 A
T R 25 T L 26 A SR L 31 A 5 B b
Wi 25 SR % 7 L AR 8 X b 2 o R ) By
{14 &5 4 30E A 7 PR o O A D S 5 L ] oA H 2 2
AR AR T A S
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