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Abstract: The main chemical composition of the ethanol extract from ramie seeds were analyzed and identified using ultra performance
liquid chcromatography-orbitrap-high resolution mass spectrometer (UPLC-Orbitrap-HRMS). UPLC conditions: Agilent STC-C18
chromatographic column (4.6 mmx250 mm, 5 um), the mobile phase gradient elution with 0.2% formic acid water solution and acetonitrile.
HRMS conditions: electrospray ion source (ESI), ion trap mass analyzer (orbitrap), spray voltage 3500 V (positive ion mode). The mass
spectrum information was analyzed by mass spectrometry data of standards, MsBank mzCloud mass spectrometry databases and relevant
literature. Twenty compounds were identified from the ethanol extract of ramie seeds. In which, there are ten flavonoids, including
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proanthocyanidin dimer, rutin, isoquercitrin/hyperioside, kaempferol-3-O-f-D-rutin, quercetin-3-O-$-D-xyloside, kaempferol-3-O-4-D-
glucoside/kaempferol-3-O-f-D-galactoside, querceitrin, quercetin, kaempferol and afzelin. The flavonoids in the ethanol extract of ramie seeds
are mainly flavonoid aglycones with antioxidant activity, indicating that ramie seeds have potential antioxidant activity. This study provides a
scientific basis for the development and utilization of ramie seed.

Key words: ramie seed; ethanol extract; chemical composition; ultra performance liquid chcromatography-orbitrap-high resolution mass

spectrometer (UPLC-Orbitrap-HRMS)

PERRONTEIRRBRR R R A AR A,
AR P MG, FEREWIFG . =/ PU)15%
BRI ERREE A R AT 4, R E
BRI T ERE, AR R E LSy, A
I, TP, BT R S B T R,
HEITHRER T T, el e IR S RA 2 A
WristE, —EREMRNHEEY, Barc g R
IrEEETE TR A, SRR EEA T
LR MR . BRERREAE, MRRR T B
BT MR B R R0 RILEEREDT,
HBFFRRY, 2 SR AR — e fia e
Pode. BBt i Z IR EEE D RE AT . (HR T
RRFFRIBE TR, DA AORAE t R PR T 58 T2 fRFF
THEIBEFE, WFFCR ISRkl b & A & BAMEAIR
w1

et e RO v - 1 B - e 2 R B R
(Ultra Performance Liquid Chcromatography-Orbitrap-
High Resolution Mass Spectrometer, UPLC-Orbitrap-
HRMS) AR JUER RAL R 7T B 8 g TR, B
Ak Em R B, e RS %
BORTE B IHT LI RV AT SE o e il i kg
JER—9. 204, I X R ARRIRE s TR R
BRI E R I, SRATRST TR, S M
[k, & EAEHEHT >, By T
RO CEo T A0 RAT I 1) 5 1 BB P X S8 T A 2 B A T
5, RIEEm 51 M. AR 1,1-
TOOK R - Wb WE R BE R - o RO M B i
(  1,1-diphenyl-2-picrylhydrazyl-High ~ performance
liquid chromatography, DPPH-HPLC) J7i%, RIS
BN CEEAR B, AEAE 2 TPt I 7y . B
AT A I R PR SR A M SO 1S, B HERT AT
SEATETER Y 2 NSRS, SRR A UPLC
-Orbitrap-HRMS 3 2 B (K] Z B SR BEAT 38— 20
12> #r, 45  b AE TS BoE L M SR SR AN
MsBank. mzCloud 5Tt £g# 2, XA it 5 BT
fiEdT, BT RAAE RIS, RS
VIR B RS AT T b, 2 R T AR
St BIRFE U

246

1 MRERE

L1 AR5 A

BERRAF RO =5, TR Kb R Ak
SARRIFFURT WL =S SRR fii R Al ok
SEAREIE O ITRRAL, T 2019 4F 1 VIR K. &iE%.
THE RrE. 1 60 B i il B RF R K o

P AR, (AU 98%). MR ARk, (4l
99.7%), SR EVRHH IR AT

TR CEE, FRINIRIEAEERA) s Al QAR
30~60 C), HZEANERAGIRAR]; 1,1- KKk
- IEFEERE (1,1-diphenyl-2-picrylhydrazyl, DPPH),
HAR MR Tl ket O (B9, EE
TEDIA iXAERAR]: HER (g, HZG%ERN
PR R A

12 (L& 5#%

AUY220 ¥R, HABHEAR; KQ250DE
Byt s vy, B R A A PR A F]; BJ-100
IR Z R AL, ISR BEARA A
RE-2000B Jiek% 28 KA, T THAE A R A
SH-D (IID ¥ /KAEEE, P THEEEARA
Al; FD-1B HZARGR TR, At RS A
FRAT; Agilent 1100 Sr3tBAHE A (LA UV-VIS
FDEs, UV-VIS (254 Agilent 1100/1200 VWD),
%[ Agilent A F]; UPLC- Orbitrap fusion &5 ik
FAA(BC A HL 8 55 25 75 (BST) [ 57 B T2 & 43 7 28

(orbitrap) ), 32[# Thermo Fisher A H],

1.3 ik

1.3.1  ZRAT LB R B Fobf du ik 09 6] &
MR SCHRIS®, SRF 70% 0 2R (V/v) SR
PURRFFR LRy . B R R R, IR
B 20:1 (mL/g) NN 70%H) ZBEE0 (vv), {1ET
K250 WL E 60 C IR B YEaS il A H2HL 90 min
JEiHIE. JERTE 50 C LA L, [BURZEE, #1E
WA - IRAETNG A TR ALY, BB BRI,



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.2

FHREZE R BRZA0MEE, 7E-70 C RA VR TS 22RK
K LSRR o1& ERREGRAS B2 AT RS2 ) ]
1, L 70%CEEEI (V) ORI, EEEFE L
YRR, FRAFFE IR
132 stRBRRRE

AR T F B 2 bRt % 20.0 mg, BA 70%
LEERS (V) N, ER SR EERI08 0.2 mg/mL
PR HEL ot VAR o
1.3.3 DPPH z#&BtE

FESFRAL 25 mg DPPH, LATC/K ZEENIER), ff
25 mL MBEEMEAESE 25 mL, BERKEN 1
mg/mL DPPH ¥
1.3.4 24T LBEFR B b9 L 8L 55T

K H DPPH-HPLC %, 7 ™2 AT LB B,
REAAETEIMA Sy, B 02 mL FEATRS 1 mL 1
mg/mL DPPH VIR &, #EOEIE 30 min, £ 0.45 pm
JEBLE RS AT HPLC 204, BA 1 mL JoK SEEARE:
DPPH ¥ 9 B Hi 6T e

HPLC 4¢/F: Agilent 5STC-C18 1141 (4.6 mmx*250
mm, 5 pm); EZMAERIG. PUJTR. UV RlEs.
Fht A IR 30 'C, WE 1 mL/min, AR
360 nm!'", BEREE 10 pL, FEFIEZ 045 pm JERET
JEo BBEEVRML A g 1.

1 HPLC MBI &4
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A 18] /min A%
T 02%FBR(V/V)
0 17 83
15 28 72
20 36 64
24 45 55
33 52 48
35 60 40
37 17 83
38 17 83
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Fig.1 HPLC spectra for before and after the reaction of the
ethanol extract of ramie seeds and DPPH
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Table 2 Ultraviolet absorption bands of various peaks
Mg RO [/nm RSO 1 /nm

1 264
2 347 258
3 350 260
4 345 259
6 352 260
9 291 242
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nm G 1) #1220~280 nm CH 11D BANEEREY. N
TS0t EIREIET BRI (1. 2. 34 4.
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Table 3 Mass spectrometry results

oy EEECER wew mew RE sk messr TieenEE
1 509  [M+H]" 189.16 189.16 0.51  CoHyN,O, 144. 130 NONONC-= Wik L -#i 5B HdE A&
2 521  [M+H]" 68921 68921 1.05  CyuHpOo 527. 365 % F ok [23]
3 545  [M+H]" 180.09 180.09 023  C4Hj;3NOs 162. 144. 126 D-Z2JLH E4E ES&:y:3
4 587  [M+H]" 284.10 284.10 0.19  CjoH;3NsOs 152 B3 [24]
5 592  [M+H]" 182.08 18208 028  CoH;NO; 165. 147, 136 BE R BR [25]
6 6.04  [M+H]" 26511 26511 057 C;H;gN,OS 144. 122 %A £ B [26]
7 643  [M+H]" 268.10 268.10 298  C;oH;3Ns0, 136 MR [24]
8 646  [M+H]" 17008 17008 1.12  CgH;NO; 152, 134 Yk & B [27]
9 993  [M+H]" 579.15 579.15 129  CyHyOp, ng: fgé :g; RACH F IR [28]
10 1090 [M+H]" 188.07 188.07 151 C;;HoNO, 170. 146. 144 B A -39k R M BR AR
11 11.87  [M+H]" 377.15 37715 116  CisHyN4O 243, 172 %A Z B, [26]
12¢ 1609 [M+H]" 611.16 611.16 147  CyHiO6 465. 303 T [29]
13 17.59  [M+H]" 465.10 465.10 1.05 CyHyOpn 303 TR A e W [30]
14 18.64  [M+H]" 595.17 59517 179  CyHj0ss 287 L AEr-3-0-4-D-F 54 [31]
15 1893  [M+H]" 435.09 43509 099  CyHOy 303 MR Z-3-0-f-D-AAE 3 [25]
16 1942  [M+H]" 449.11 449.11 112  CyHyOy 287 /i?gé%igiiﬁi [32]
17 20.57 [M+H]" 449.11 449.11 165  CyHyOy 303 AR [33]
18* 2065 [M+H]" 303.05 303.05 0.79 Cy5H;40; ;ig fgg fg; WRE [34]
19 2401 [M+H]" 287.06 287.06 0.33 CysH;¢O0g 269‘21235‘9‘1 6254‘1‘152331‘ NIV [35]
20 2401 [M+H]" 433.11 433.11 089  CyHyOp 287 GEEEE [36]
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Fig.2 Total ion flow chromatogram of ramie seed ethanol extract
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Fig.4 Possible fragmentation pathways of compound 9
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Fig.7 Possible fragmentation pathways of compound 13, 15, 17
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Fig.11 Possible fragmentation pathways of compound 19
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