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Abstract: The main chemical components of saponins extracted from quinoa and the components in the blood of rat after
oral administration were analyzed and identified by ultra-performance liquid chromatography coupled with Q-Exactive
mass spectrometry (UPLC-Q-Exactive-MS/MS). Hypersil Gold VANQUISH C ¢ column (2.1 mmx>100 mm, 1.8 um) was
used. The mobile phase was formic acid water-formic acid acetonitrile gradient elution, the column temperature was 30 °C,
the analysis time was 35 min, the flow rate was 0.3 mL-min"'. Electrospray ion source (ESI), positive and negative ion
sources and Full ms/dd-ms* mode were used for detection. The results showed that the recovery rate, matrix effect,
precision and stability of the method met the requirements of biological samples. A total of 15 saponins were identified in

the saponin extract of quinoa, which were divided into three oleanolic acid saponin types, five hederagenin saponin types,
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six phytolaccagenic acid saponin types and one serjanic acid saponin type according to the configuration of aglycones. Male

Sprague Dawley (SD) rats were selected as the experimental object, after intragastric administration of quinoa saponin

extract at 175.5 mg-kg ', at 0, 0.5, 1, 2 and 4 hours after administration, blood was taken from the orbit, the plasma of rats

took buspirone hydrochloride as the internal standard, precipitated protein with methanol, centrifuged, filtered by

microporous membrane, and then injected for analysis. The results showed that six prototype saponins and trace hydrolyzed

hederagenin and serjanic acid glycosides were detected in the blood components of rat plasma. Through the analysis of the

components of the extract and the components entering the blood, 15 saponins in quinoa saponins were identified and their

cleavage laws were found, and the changes in the relative contents of the components into the blood of rat plasma were

found. The chemical composition and metabolic characteristics of triterpenoid saponins in quinoa were preliminaries

elucidated, which provided a theoretical basis for further research and application of quinoa.

Key words: ultra performance liquid chromatography coupled with g-exactive mass spectrometry (UPLC-Q-Exactive-

MS/MS); quinoa; saponin extracts; metabolite
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0.3 mL-min'; #7530 °C; S3#rES A 35 min; BEEEVE
i . 0~5 min, 10%~20% Bj; 5~25 min, 20%~90% B;
25~30 min, 90% Bj; 30~35 min, 90%~10% B.
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4.87%, LI AWM 1l oy B A2 M R AT
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AR BT X BIHE TS 7E C-3 F1 C-28 fof A4 WiFh
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1 S0, m/z 929.51093[M+H]", #i i H 53 75X
K CyHo O . BER T m/z 767.45898, MHEE T2
1 A0k g 5 24 0% 3 77 2 [M+H-Glc]", m/z 635.41531
PR R S S W AU TR 7= S Wt U e L E A (]
BEFIE L [M+H-Gle-Ara]’, m/z 473.36304 NHEES T
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[M+H-Glc-Ara-Glc]", 18 $& L 24 fi J A B 4 fiE 14 25
5, GG SCHRAIE P S E O AR R R OT 3-0O-
[o-L-RHE MR BT HAFTRRE- (1,3) -B-D- AL e i g 4 1-28-O-p-
D-Nbig R 25851 (Hederagenin 3-O-[a-L-arabinopyra-
nosyl-(1,3)-f4-D-glucuronopyranosyl]-28-O-4-D-glu-
copyranoside) .

2 B, m/z 811.44692[M+H]", #i Wi 2 43+ F =X,
A CyoHgO, s, RS T m/z 649.39771, IHEE TR 2%

£ 1 RRoEtE KEE . EE AR
Table 1 Results of stability, precision, repeatability and recovery
— FaE T (n=6) K% B (n=6) FH M (n=6) % (n=6)
AR AN
A, AJA;  RSD(%) A, AJA;  RSD(%) A, AJA;  RSD(%)  [l& ~FHfE(%) RSD(%)
65276793 0.6509051 58776618 0.5860838 55589876 0.5543124 10835
68449264 0.7079094 54238415 0.5609393 57209525 0.5916668 105.68
sepe i 71622412 0.6908903 69137173 0.6669170 62144197 0.5994607 108.35
% SHIE 36014345 07173203 >13% 28040396 0.5487748 517 20428614 0.5718646 37 10692 10638 732
66643096 0.6265274 56605792 0.5321644 56595046 0.5320633 103.65
68784785 0.6893669 58026145 0.5815429 53844778 0.5396369 10533
81124476 0.8089297 117086024 1.1675190 98908215 0.9862596 88.68
71172099 0.7360692 102842673 1.0636096 91812677 0.9495362 92.25
gy 8617222 08548272 . 125210202 12078136 94167436 0.9083661 89,51
v 39809715 07753418 227 53468272 1.0390096 020 45216655 08786620 50  go37 2136 8.63
96098748 0.9034470 103893203 0.9767245 84544198 0.7948199 94.59
80677821 0.8085600 96340014 0.9655278 80717047 0.8089531 93.81

T Ag RN TTRR; A NERIIETIAR,
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Fig.2 Base peak chromatogram of blank solution (A) and quinoa saponin (B)
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Table 2 Identification of triterpenoid saponins from quinoa by UPLC-Q-Exactive-MS/MS
. e # (R dd-MS*AHliBE R iR B T (m/z)
4 s e B PBGL RRIHE
[M+H] (min) I I m v
Hederagenin 3-O-[a-L-arabinopyranosyl-(1,3)-4-D-
lucuronopyranosyl]-28-O-f-D-glucopyranoside
1 ﬁ%ﬂ%%ﬁfcﬁ)—[a-gjthumﬂﬁz {Eﬂ%ﬁ-(lpsy)-ﬁ-D-uttuﬁqﬁ CyHyOrg 92951003 852 76745898 635.41531 473.36304
ZH1-28-0-p-D-IL I AT 1T
Phytolaccagenic acid 3-O-a-L-arabinopyranosyl-28-O-4-D-
2 glucopyranoside C;HeOs  811.44692 8.79 649.39771 517.35339
TR 3-O- - L- ML g S 13241 - 28-O--D- Mk e 2 2 W
Phytolaccagenic acid 3-O-[f-D-glucopyranosyl-(1,4)-5-D-
glucopyranosyl-(1,4)-4-D-glucopyranosyl]-28-O-4-D-
3 glucopyranoside CyssHggOn  1165.56128 9.12 1003.51030 841.45740 679.40479 517.35272
T BT ER3-O-[B-D-NH e 7 4 4 - (1,4 ) -B-D- ML M 4 2 K-
(1,4)-B-D-NH I 3 #41-28-0-B-D-ML Il A A 1
Phytolaccagenic acid 3-O-[f-D-galactopyranosyl-(1,3)-4-D-
4 ﬁ%gﬁflg“[}’ygaﬂé%i?wgﬂ(Pﬁ%"g’gﬁ%‘%ﬁw28 CiHyOy 100351044 947 84145624 679.40515 517.35291
O-B-D-Mt I A A M 17
Phytolaccagenic acid 3-O-[f-D-glucopyranosyl-(1,3)-5-D-
5 ﬁwﬁglgcgpmﬁ%y%gﬁgﬁg)glﬂ“g’ﬂfk}%’fﬁa@]28 CyHyg0, 1003.51013  9.86  841.45844 679.40558 517.35321
O-p-D-ML IR A Bl
Phytolaccagenic acid 3-O-[f-D-glucopyranosyl-(1,2)-4-D-
glucopyranosyl-(1,3)-a-L-arabinopyranosyl]-28-O-$-D-
6 glucopyranoside CsHgOys 1135.55347 1029 973.50056 811.44745 649.39423 517.35278
TP 3-O-[B-D-Mt i A5 4 - (1,2) -3-D- AL M A 2 4 -
(1,3)-a-L-RHE Mo BT $37 4114 ]-28-O--D- Mt i A 4 H
Phytolaccagenic acid 3-O-[$-D-glucopyranosyl-(1,3)-a-L-
arabinopyranosyl]-28-O-f-D-glucopyranoside
7 mﬁﬁﬁ@s-o-[/ilya-ﬂttu%% %ﬂ%flﬁa-LE{tur@Wma%]- CusHy05  973.50055 11.05  811.44836 649.39435 517.35333
28-0-p-D-ML IR A A4k
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Fig.3 Mass spectrum and structure diagram of Phytolaccagenic acid saponins No.7 in Full ms/dd-ms? scanning mode
and positive ion mode
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Fig.4 Mass spectrum and structure diagram of Hederagenin saponins No.9 in Full ms/dd-ms”scanning mode and positive ion mode
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Fig.6 Mass spectrum and structure diagram of Serjania acid saponin No.13 in Full ms/dd-ms? scanning mode and positive ion mode
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