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Abstract: Roselle was used as a raw material for extracting anthocyanins. The anthocyanins were purified using
Amberlite XAD-7 macroporous resin. Purified roselle anthocyanins (PRA) were identified using Fourier-transform infrared
spectroscopy and ultrahigh-performance liquid chromatography-quadrupole time-of-flight mass spectrometry. The antioxidant
activity of PRA in vitro and in HepG2 cells was evaluated. The results showed that the anthocyanin content in PRA increased
by 6.35-fold, reaching 175.27 mg/g. PRA contained five anthocyanins, of which delphinidin-3-sambubioside was the most
abundant, accounting for 57.35% (m/m) of the total anthocyanins. PRA exhibited high antioxidant activity in vitro. The
DPPH scavenging rate reached 90% when the PRA concentration was 0.23 mg/mL, and the hydroxyl radical scavenging
rate was 97.85% at a PAR concentration of 2.0 mg/mL. Additionally, PRA showed high intracellular antioxidant activity in
HepG2 cells. Treatment with 200 ng/mL PRA significantly reduced the H,0,-induced HepG2 intracellular reactive oxygen
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species level and nitric oxide content from 117.47% (taking the 2',7'-dichlorofluorescein fluorescence intensity of the control

group as 100%) and 53.18 nmol/mL to 102.09% and 45.79 nmol/mL, respectively. PRA treatment significantly increased the

superoxide dismutase and catalase activities from 18.19 and 10.10 U/mg prot to 35.05 and 19.38 U/mg prot, respectively. The

main component of PRA anthocyanins was delphinidin-3-sambubioside, which exhibited strong antioxidant activity in vitro

and anti-oxidative stress response effects in vivo. These results provide a theoretical basis for the high-value development and

the potential health benefits of roselle anthocyanins.
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Fig.2 Fourier-transform infrared spectroscopy of PRA



MK BERBHL

Modern Food Science and Technology

2024, Vol.40, No.7

R 2 PRAMUEBRLEUAMEELER
Table 2 The identification results of anthocyanins in PRA

%% PREEE/min o4 TR ERAEmz) KR Emz) MS RE(<10°)
a 1.270 KERHFE -3-0- F3EHF  CyH,0, 448.100 6 4?&1%?? 287 0.89
- I
¢ 2.640 CEREE 3-0- FIEF  C,Hy,0), 4640955 ------------- 4[613H1%3]3 303 1.02
2 kEEESABMEE o, sweis  TUEE g s
e s CARELOWEEE L0,  dsteess  SI0T

B 3 et Rk
Fig.3 Anthocyanin monomer structure
E: () REHE 3-0- F5UBEF; b) KEREL 3-FA
B (c) KAREE 3-0- F5UEH; (d) 25 0% 3- &4
BAEH; (o) KAREL 3-0- NABE. B4R,

23 PRAHLEH LT

f# i} UPLC-Q-TOF-MS X%} PRA ] 1€ & ¥ #E 47
%, WS U i VG R0 T Ry AT
SRS, 153 PRA i 32 8o RS 1
B, S5AEk 0 OR B I RURT H IR, R S A
SCHRS H R EBCR I RN AR BEAT L XS, WP e
PRA T a7 130, #F—2P it Mass Hunter #f

tH Formula Calculator. Mass Calculator &5 11 5 A B
15 55107 145 2 s 22 30 B P9 TS S5 A0 B RS 0 23 T
N, H5HEFEHIREAT IS E, AT PRA
HRMAEALT, CHER 3- FMAUET. REH
R -3 FATVPEL . RAELR 3-0- WA . K
R -3-0- FIMH 5 MR R -3-0- LA H
(3R 2), S5itlE 3 s,

DAAE €08 0 7 () BF B 1 D9 FE A B S - (0%
el R ARTRF S PR o 1 5 P (I 4D, AR A i ] bee i A
SR E], PRSI EE NS E, 4
RAI18 MR 3- RFMAEH . REHFR -3- A
XUBEEF . CAER R 3-0- WA . REH R -3-0-
P S R R 3-0- FAMEFRNEER I
N 57.35%. 6.17%-+ 8.22%-. 16.42% F1 11.84%. £
HRHERL R -3- AT RUNE 2 PRA H B A AR
B, T ReT R EREE. SEEPa
Xu £ P50 B AR A € 45 0 10 % 52 75 BB
T KRR -3- A E AR ER R -3- F AW
PEHIX — 25 5L, IR R AER 3 -3~ AT XN H AH
SRR T REHE -3- FAXPELF . Diana M)
WA, RIBE LR A AT, BB e
A MR R -3-0- ZHFEH MR -3-0- OFHE .
RENH# -3- O H A QIR -3- ZORESE
i, SRMAGERAMAR. X0]HeEH T 5
Fife AL B R —E k. R, et
HHERHEAEKKS WG, B, Koy, hIEE
AR ZE AN, R B 5 1 R ORT = b A
& SHALET R FIARRP . EA R, A1
()45 AR I R B 3K -3- A0 AN 1 2 BUR A AL T
R EBELOT, RO FELM 50% LLE,

159



MK EmBHL

Modern Food Science and Technology

al x10°
7

Counts
S =~ N WA L

Counts

cl x10°

Counts

d1x10°

2.5
2.0

Counts

1.5
1.0
0.5
0.0

el x10°

Counts

160

2.823

Acquisition Time / min

1
! 2,615
3.671 9.078
3 4 5 6 7 8 9
Acquisition Time / min
1
1 2.383
L 3.189
0.622
1 2 3 4 5 6 7 8 9
Acquisition Time / min
1 1
2.693
1 2 3 4 5 6 7 8 9
Acquisition Time / min
1
1 2383
L 3.189
0.622
1 2 3 4 5 6 7 8 9

Acquisition Time / min

a2 x10°

4

Counts

b2 x10°

1.0
0.8

Counts

0.6
0.4
0.2
0.0

c2 x10°
3.0
25
20
15
1.0
0.5
0.0

Counts

d2 x10°

1.50
1.25
1.00
0.75
0.50
0.25
0.00

Counts

e2 x10°

2.0

Counts

0.5

0.0

MS Spectrum Peak List

i 8 £
S 2 | Obs. m/z | Charge | Abund | low/Isotope
g,f E 449.1083 | 1 [286137.53| (M+H)+
= N = asoani6| 1 [e7237.50 | My
4511136 | 1 | 13627.69 | (M+H)+
L 4521162 1 1973.87 | (M+H)+

1 1 1 L L 1 L L L L L L

425 430435 440 445 450 455 460 465 470 475 480
Mass—to—Charge (m/z)

g + MS Spectrum Peak List
L = E Obs. m/z | Charge | Abund |lon/Isotope
N % 5971449 [ 1 [762439.94| (M+H)+
L O —lso8.1487| 1 |211355.23| (MH)+
599.1508 | 1 | 51648.63 | (M+H)+
B 600.1535 | 1 8888.6 | (M+H)+
L 601.1663 | 1 1185.08 | (M+H)+

570 575 580 585 590 595 600 605 610 615 620 62

Mass—to—Charge (m/z)

MS Spectrum Peak List

= [Sa e
S {5 | Obs.mz | Charge | Abund | lon/Isotope
—
+ i 4651033 1 [206415.03| (Memy+
S =
<t ~|466.1064 | 1 | 4740893 [ (M+H)+
467.109 1 10590.35 [ (M+H)+
- 468.1111| 1 1898.68 | (M+H)+

440 445 450 455460 465 470 475 480 485 490 495
Mass—to—Charge (m/z)

MS Spectrum Peak List

Obs. m/z | Charge Abund Ton/Isotope
o [ 280064 | 2 364948 | (M-2H)-2
L AR
— F 289.566 | 2 827.24 | (M-2H)-2
L ,Q St 5794354 | 1 107445.00 | (M-H)-
N = Tsg01384 | 1 30284.38 | (M-H)-
r 581.1409 | 1 9007.28 | (M-H)-
L 5821442 | 1 1477.64 | (M-H)-
s ¢ 1159276 | 1 383372 | @M-H)-
I = )
Fo = 11602793 [ 1 235229 | eM-H)- | @ L
S a ISl
o 1161.2832 1 80212 | @M-H)- | &
Feo = - =
S 2 11622614 | 1 90.3 eM-H)- | &
11 1 1 1 1 1 1 1 1 L
300 400 500 600 70 800 900 10001 100
Mass—to—Charge (m/z)
©° N MS Spectrum Peak List
B s = Obs. m/z | Charge | Abund |lon/Isotope
.,'—g + [465.1036 | 1 [143244.95 | (M+H)+
© 3
r < 4661066 | 1 [32151.95 [ (M+H)+
457.1002| 1 | 7584.69 | (M+H)+
- 468.113 | 1 [1081.29 | (M+H)+

1 L L 1 1 L 1 L 1 1 L
440 445 450455 460 465 470 475 480 485490 495
Mass—to—Charge (m/z)

B4 eFRNETRER (£) RXERREE (F)
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Fig.6 Effects of different concentrations of PRA (a) and H,0,
(b) on the viability of HepG2 cells
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