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Extraction and composition analysis of flavonoids in peony seed shells
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Abstract: Objective: To extract natural flavonoid compounds
(MDZK) from peony seed husks for composition analysis and
antioxidant research. Methods: The total flavonoids of peony seed
shell were extracted by solvent reflux extraction method. The
ultraviolet-visible spectrophotometer method was wused to
determine the MDZK content and antioxidant properties; The
total flavonoids extracted were analyzed by LC-MS method.
Results: When the solvent was 70% ethanol, the extraction
temperature was 70 C, the feed-to-liquid ratio was
1:25 (g/mL), and the extraction time was 60 min, the MDZK
yield was the highest, which was (10.54 +0.13)%. When the
concentration of MDZK reached 120 pg/mL, the highest
clearance rates of DPPH radicals, O3 radicals and + OH radicals

were 58.54% , 55.72% and 49.07% , respectively, which showed

that MDZK had certain antioxidant effects and good effects. More
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than 20 flavonoid compounds and their derivatives were identified
by comparison with the database, of which the most abundant
content were Luteoloside, Eriodictyol Kaempfero, Apigenin and
Neohesperidin. Conclusion: The flavonoid compounds in the shell
of peony seeds have good antioxidant activity and can be used as
antioxidant products in food industry or medicine, and have wide
application prospects.

Keywords: peony seed shell; flavonoids; antioxidant activity;

LC-MS

$ P} (Paeonia suffruticosa Andr) N BHEF A 258
ZAEAEVE MVE AR il A LT b BRI R AR i A
W, LA SR O HE TR e R L PR R E A
PRIt U T EZR o @ N RrOwy N Ry & LA
FEPHFF SR P AT N TS W 8, T2 PR
1/30 S/ EmAE AT EREAG DS BaeRD %
REEEY . #0250 & WA 2R A Y it
SRS PECT B I i AR A, B AT AL PR R AR
REEFE AL % 58 I8 i BB T3 e

B A A W R R SR IR 1 FRE L SRR
GRS AR = 0 -3 W 2SI = AR 1 A i1
P EBE T B ok AR Al B B S Ak A SR L
2= A3 2 T SR P i R THT 32 0 o 7 A B R B IR 1k £
117 LEARAL . SR K 9% 3 1 16 & ) (MDZK) 15 % I
9 oh 13.66 % . {H 0Ll B 7 B AR RS N T MDZK 1Y 2 B
BAR . TRGE PN A5 G2 1 390 5 HR R AT B0 R R A R 4R
B L2 #E I MDZK, I 4 B 21 43 Fn e S8 Ak 06 . B
PR 72 0 3E— 25 F R R AR AR A
1 MRS
1.1 5N
111 #k5 R

P RF 5T VL IR B R B o R AL R B R R A R



&M | Vol.39, No.4

1, 10-FEMopk = 8 B 38 40 3 1 s (Tris) - 4> Hr it
24 4 AL 2 R A BR A #

LR MER (V) 2, 2- 2% Be-1-3 56k B (DPPHD L &
AR 5 U 0 i (NBT) 38 J50 4 46 B (NADH) .« 43 #7 4,
By T R0 R A IR T
1.1.2 FEUHEE

K EZA R SHB- A B, FiFREMNRREHE R
NG

AT LI LT A0 4 6ok B 3 UV-3600 AL, & H Al
HHCPEDARA A ;

1 3 A UM A : Tissuelyser-48 T, b i ¥ {5 520l
RIRA BT 5

JR3EAY . Q Exactive #, 2% [ Thermo 2 7 ;

R AH 8 3 {X: Vanquish B!, 3% E Thermo
ACIE

We IR A 4 : XH-T 8, &30 K (U B AT s

AWK AL DN200-12A &1, | g A2 SR AL 28 A IR
NI
1.2 A&
1.2.1  $hPHRF S B E 4R R T 2 R

AT T AL 60 B F > B B IE > LB
R R AR g B R ik > MDZK
1.2.2 EPHFFFE SEEE & AR SCERC1OJ R 1R 1B
. REIRARIL 20 mg T AR HE S RS B 6006 £
BEOr o 2 E 25 mL AR b xR R g A WL HE 0 RS IR
5.0 mL X} 8 S 45 T 25 mL 8P 600 & BEE
R0 B A V. WETR RS EX 0.0,0.6,1.2,1.8,2.4,3.0,
3.6,4.2,4.8,5.4,6.0 mL X BUFIAW T 10 mL AR,
SAHIMA 30% ZWEZE 5 mL, FEAIA 4 mL A8
1% AICL 3. F 306 L BEE4F . $R51HF & 30 min, )
FE 415 nm A G(H S AR HE 2R vy=0.027 92 +0.016 6,
R?=0.995 97,

MEFRRE I 1 mL B EIE R T 10 mL 8 A, [
4 mL (AR 40 309 LR BE A 4 mL B & 43 B0k
1% AICL 3. F 306 L BEE4F . $E51HF & 10 min, )
415 nm AbWROR . #0(DE MDZK 5%,

XV, XV,
V, Xm

vl

R—MDZK 8%, % ;
MDZK Jfi t #& & , mg/mL;

m FRIBURE i 1) BT & 5 mag;

Vi PEBOR AR mL;

Vo —— I & B SR A4 & AR B, mLs

Vg —— 0 & B W AR . L
1.2.3  HAHFE R ERRR T 2000 K &R AR

X100% , @D)

c

B THEHANTHIEMEUSVRBRAS SN

RIS B T s 4 B % 42 & B A B4 0 (50%, 6026, 7024
80% .90 %) | J i ik B (50,60,70,80,90 C) RHE 1 ¢
20,1 25,1 : 30,135,140 (g/mL)] LA K 45 B[]
(30,60,90,120.150 min)4 4~ K FE X} MDZK 15 R[50 .
FE G RE 1, DL MDZK 43 2y 1 i {8 SR Al Design-
Expert 13 &P £ = K F 1Y Box-Behnken # % , 3§ 1
I LR L2,

1.2.4  RSMUAEATE

(1) DPPH H Wi 23 Br 1E 1 - 2 B scik[ 20,

(2) OH A 55 bR 1EH 2 BTk 21].,

(3) A B F B 0 BRAE S AR B Sk 22],
1.2.5 AR PHAFSE B EAL A WAL R Tk TR T K
(LC-MS) JEH [y ->0~= fiy Jy 2l 47 HHE B 782 = M iy
B RS A I AR n B R AL AR W) 45 B A

(1 {0 % % 4. %l ACQUITY UPLC BEH Cy
1.7 mm (2.1 mm X 100 mm) @ i =, 3 3 JF K8 45 15
8 C, i 0.25 mL/min, #: 40 C, #EFER 2 mL, i
AR 0.1 % HERAK (A)— 0.1% H R Z 5 (B, # B 3 15t
FFEH 0~1 min,20% B;1~9 min,20% ~50% B; 9~
12 min,50% ~ 98% B; 12 ~13.5 min, 98% B; 13.5 ~
14 min,98%~20% B;14~17 min,20% B, 444 M 3%
KAHTEE N 200~400 nm,

(2) Jiig 5 % 8 7R (ESD L IF B 7 W5 55 Hi /R
3.50 kV, B Wi % # JE 2.50 kV, 855 (Arb) 30, 5l B <,
(Arb) 10, BB 325 C, L4y HES 70 000, 13 ¥
il 150~1 000,313 FJ§ HCD #EAT = 2L % . filf 4 L 1 43
S 10,50, 60 eV, [a] I 5% H 3l 25 HE R v £ B o R
MS/MS 5 &,

1.2.6 w3 AR R(v3.1.3) [ XCMS #7435
BEAT TR W S 9 04 X 5 49 B BT LG AR
VF1) B e TR RS54 6 100 00 A R I 5 38 o 0 43 5 0 OA O
%G AR E MS/MS % f #5 2 XF Human Metabolome
Database (HMDB), METLIN, Mass bank, Lipid Maps,
mzClound %55 UE b B85 22 8 DT B R AR AR

2 HiR G

2.1 BEZHRRARK

2.1.1  ZEERB B REEA RN Ew  hE 1T
A, MDZK 15 38 B 2 B A4 B3 B 1 4 i T 7 5 24 2 Bk
I EC>70 0008 MDZK 7955 B 2 B T C B R AR 43 5
Tl v ) Bsf £ 12 3 Al A 2 I 21 g o o 9 A . AT S i
T MDZK Ry . Nt 3 O ) 2 BE A I R iR RS

R 70%,
2.1.2 RBUREX BEIRMARNEW  BE 2 mTA, Y

RBUE <70 CHY, MDZK 15 2 56 48 B B i 7F & 0
B U SR BOR E T = RE S A sOm o Fis sl R H

45



46

E i # 38 FUNDAMENTAL RESEARCH

7.01

6.8

6.6

xS
Yield/%

6.4

6.2+

6.0 . . . .
50 60 70 80

CIEARFRIM L

Ethanol volume fraction/%

A1 EARyHEKAEENGYw

O L
(=]

Figure 1 Effects of ethanol volume fraction on
total flavonoid yield
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Figure 2 Effects of extraction temperature on

total flavonoid yield
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Effects of feed-to-liquid ratio on total

flavonoid yield
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Effects of extraction time on total

flavonoid yield
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Table 2 Response surface experimental design

and results
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Table 3 Regression model ANOVA
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Figure 5 Response surface diagram of the interaction of various factors on the yield of total flavonoids
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Table 4 Identification of flavonoid compounds in

peony seed shell
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