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Abstract To explore the superior bioactive components of the main cultivar of Bajie edible rose, Rosa
‘Dianhong’, as well as R. rugosa ‘Fenghua’ and R. rugosa ‘Zizhi’ introduced from Pingyin, Shandong, were
selected as research materials. The total polyphenols, total flavonoids and anthocyanins contents of dried flowers
of R. ‘Dianhong’ (DH), dried petals of R. ‘Dianhong’ (DHHB), dried flowers of R. rugosa ‘Fenghua’ (FH),
and dried flowers of R. rugosa ‘Zizhi’ (ZZ) were determined. Furthermore, the bioactive components, their
contents and differences in the three cultivars were analyzed using plant-wide targeted metabolome (UPLC/MS)
technology. The results showed that: 1) The total flavonoids and anthocyanins in DH and DHHB were significantly
higher than those in FH and ZZ. 2) The main metabolite categories in DH and DHHB were flavonoids, amino
acids and its derivatives, organic acids and its derivatives. In contrast, the main metabolite categories in FH
were amino acids and its derivatives, organic acids and its derivatives, carbohydrates and alcohols. While those
in ZZ were amino acids and its derivatives, flavonoids, and organic acids and its derivatives. Among them, the
flavonoids contained in DH and DHHB were significantly higher than those in FH and ZZ. 3) The contents of class
I flavonoid components (There are 30 components including epicatechin, cyanidin 3-O-rutinoside, astragalin,
isoquercitrin, afzelin, etc. ) in DH and DHHB were significantly higher than those in FH and ZZ. 4) The main
flavonoid components in DH and DHHB included isoquercitrin, astragalin, afzelin, quercetin, epicatechin,
dihydrorobinetin, and cyanidin-3-O-rutinoside, which accounted for about 95% of the total flavonoid content.
In conclusion, the superior bioactive components in R. ‘Dianhong’ are flavonoids, including key compounds
such as isoquercitrin, astragalin, and afzelin, and the contents of these compounds are significantly higher than
those in ‘Fenghua’ and ‘Zizhi’.

Keywords Bajie edible rose; Rosa ‘Dianhong’; Rosa rugosa ‘Fenghua’; Rosa rugosa ‘Zizhi’ ; metabolome;
flavonoids

2025 4F 45 30 %

BB RS & 20 B S R R R
SEAEYIE Ry R B A S MBS Z I RE,
SR m MR 2. sl T NEE R
I E BB EZ X, HET 20 T O B
PRERE . | TR R TR, T AR R B, S
O™ SR AL T E BRI E AR, A T e
WH =T WEAZ /G & B Rk e
(Rosa ‘ Dianhong ) (¥ i BUREPE , 6F 158 i H AL
FEH LT e B IAELRR €77 ity 1 7 i it B s 74 LA
Kt =l T B 2R X

Hul, RESHEEW FE "X I aMET &
(e N T A VNS | i O 31T & 7 e N SR = =
DUV BTSSR A R SRR A R
(R. *Crimson Glory )l 431" (R. *Jinbian) , LI &R
FHA F1E° (R. rugosa ‘Fenghua YF1 54 (R, rugosa
‘Zizhi”) AL b R EIRLAL (R, rugosa ‘Plena’),
HlACE R Tk (R, sertata X R. rugosa) , UL 2 BEvg
APUNTE SRS+ (R X damascena) %5, B4
WFFE XS F 53 B it b 1) 28 038 PR 8o R AR R AT T 00
Bro Qin%F BRI, K CPIBERC FAE 5 5

B K A i BURACK 5y 3 & A 17 .15 1 20 Fl g &
PR A3, e rb P B BCER 0 ) | i R AL g
TR B . Xu B0 FHRL M e i T
AR N2 (1 AT, S 2 1 2 030 F AR , 9F
R A b AT HAT AR L (IR, Lin %
XFCFAET CERLL K RS R R T L
BT T R B AEE R MRS Ak
R VAL, B A8 & B LR
ERLA K B T A A B, X LR L
B FEFNS N LBEMEFLE. 14k, Onder
SRR - MR RIS TR SN E A R T
M EAT T 900 A2 AR AC I 40 A , JE S 58 1 37 Fioks
WS 16 MR ITRR A S A HLRR , Herp LA R ML
WEREIEAEIE & i f i M 2 o, HOS B L A
DA R i B R R 14 B 3% i A 24 K U4 0 i
BREL. EARIASET N B SRR T TR
N, RIS A R AR E -3, 5- I AT AL
LA E M & iR LRSS IR —E
BT EALRE J . WA LRI R IR, B AR
WA S EE RS R, b SRR



A58

= YIS PNV S WS B/ € TR €4 N O o TE S 7/ R o9 W o 3

MR A 22 BT SR G4 3% -3, 5- AT . ok, i
[T S5 2D O N ¥4 RNGE - F4 RN ) S N T O 3
A7 T BEAE ™ 5 FUE IR LA R A, R SR LD
ALK 125 kg/m’®, o2 “THAL (1. 12 kg/m*) 5 4)
Jo i R B RS D > T > R >
HAL AR S RARYO T >R D >
HLL > HRLD . T AENOORE AL A IR Y W 5
TS A RENT M4 ke A8 K on &
S R BT DL R R B SR AR . RELK
SENUN B B C LT O T AR 0T TIFSE , &
PRHAT A G IR 31, 41 U/mg, i3 T BR41°(21.83 U/
mg) .4’ (15. 75 U/m@ A1 KELH(10. 47 U/mg).

5O K R R BB A AR
FORE LL L WL H T W 5% O (045 B A S AR 3 5
JCE , K BB FT 4042 4 AR A Y L L AT ] T DR A
2 S5 AR A IS PR A, OC TR L S R L JE
TR M AR W3 1 W S5 B AR 2H 43 A o e DL A T
AW LA\ B R BOR M AR5 A L 51 AR

0, ¢
e

SRR SRR E AR RN A S AR S i AR R B
AR S K )3 1) 4R 41 24 (UPLC/MS) F B, &
GEOr M T 4% SRR T T 0 AT L I AN AR T R
&, LA AT R LR RS 2R B
P38 TR 5T WAL W AR W M Ay, DU O A
I e B AT RN T R A K P B bR
e E SRS %

1 ##5FE
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‘Fenghua’) ] 847" (R. rugosa ‘ Zizhi’ VM AT = m
BTN mAT B Ll A VR B T BO A
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Bl RRAXBEL TEK(a)FMTEB(b). ‘FE (c)f "E& (d) FHEXHER
Fig. 1 Samples of Rosa ‘Dianhong’ dried flowers (a) and dried petals (b), R. rugosa ‘Fenghua’ (¢) and
R. rugosa ‘Zizhi’ dried flowers (d)
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Table 1 Total polyphenols, total flavonoids and anthocyanins in dried edible rose samples ~ g/100 g
Kb Sample
it H
Item
DH DHHB FH 77
BZma R11)
EBMAERTHMI 8.36+0.28" 8.5840. 28" 10.194+0. 64" 8.03+0. 20"
Total polyphenols
BVEER O T
A F'T.H‘ 7.0540.78" 7.0040. 76" 2.60+0.29" 3.09+0. 33"
Total flavonoids
1£# 2 Anthocyanins 0.50+0. 10 0.6340. 06" 0.1540.01" 0.1340.01"

TE:DH , L TAEZ s DHHB VL0 T AR FH, S48 TAEA; 22 580 TAede . AT B AN ] 5 BE R 22 57 3%

(P<<0.05) M FHR R R ZEF AW E(P>0.05, FH.

Note: DH,dried flowers of R. ‘Dianhong’ ; DHHB,dried petals of R. ‘Dianhong’ ; FH,dried flowers of R. rugosa ‘Fenghua’ ;

77 , dried flowers of R. rugosa ‘Zizhi’. Within the same row, different letters represent significant differences (P <<

0.05), while the same letters represent no significant differences (P > 0. 05). The same below.
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Fig. 2 Heatmap and clustering of flavonoids composition content in dried edible rose samples
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DH % 535 906. 6 pg/g, s Bl FH M ZZ 1 4.8
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(92, BT = £ DH AT DHHB A & 43 51 55 3k
545.08 Fl1 441. 25 pg/g, 1 FH HiZ o 19 & &2 0
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F-3-2E /BT, HoAE DH AL DHHB A9 & 43 5108
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b AHEZ T FHA ZZ ol & 55 & i 54t
R AL R AR SR REWN Y. 22 FR
& =ik 103,19 pg/g, FH & 4 28. 34 pg/g, 1M
DH #1 DHHB #7142 0. 25 5 0. 35 pg/g. % I, DH A
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Table 3 Main components and contents of flavonoids in different edible rose dried samples ng/g
. =,
. 5y CAS % DH DHHB FH 77
Component CAS No.
S 4 J 3 Tsoquercitrin 482-35-9 906.60+93. 25" 772.85+141.83" 187.93+124.94" 216.36=+30. 54"
Erot BB 480-10-4
%K%ﬁ/ik)i$ﬁ / 770.04+58.67" 684.97450.12" 53.844+11.88"  261.87+23.89°
Astragalin/Cynaroside 5373-11-5
Rl 45 S 1T Afzelin 482-39-3 545.08+47.41* 441.25+63.77* 4.20+2.58 3.254+0.77"
Mt B2 1 Quercitrin 522-12-3 500.31£52.10° 414.29+27.89"  29.29+7.24° 3.3340. 34°
- 2L
¢ %%.JL/T\% 35323-91-2  109.14+17.85" 121.44+29.48  17.83+9.09" 5.88+4.85"
(+)-Epicatechin
H #2 5% Dihydrorobinetin 4382-33-6 86.00+16.99" 44.25+8.05" 8.754+0.93 7.0241.76°
T 4 2 232 5
9‘% +%% Kﬁ*ﬁﬁ 28338-59-2 71.384+25.50° 56.63+14.53" 1.09+0.71° 0.8340.11"
Cyanidin 3-O-rutinoside
7,2 4= I R
FERSE S/ 7678-85-5/ } 1 }
i 9 49 R 50.0447.32°  29.25+1.37° 26.49+7.32"  35.64+7.81"
/ S . 120-05-8
2"-hydroxydaidzein/Sulfuretin
k ! ! -E kY ﬁ (=4 =
%,’4,’7 féL#_ﬁM 485-63-2 29.2144. 42 15.95+3.51" 11.62+6.71" 19.86+2. 29"
3',4, 7-trihydroxyisoflavone
2/_¥A O 48 S 2
, ¥I%%é#/‘.$ 1156-78-1 26.72+5.52 13.69+1.58" 3.8840. 11° 3.2840. 33
2'-hydroxygenistein
WAEEE-3-O- = F B K ferol-
AREE-S-O-S M Keemplerol 17000 0 11.7221.35  11.46=3.99°  0.2640.15° 02140, 10"
3-O-rutinoside
Jr 3 #E Apigenin 520-36-5 8.1041. 85" 5.02+0.78 5.2540. 64" 5.77+1.00"
7T Rutin 153-18-4 6.324+2.12" 6.944+2.57" 0.174+0.13" 0.0140.01°
% ¥ % Butin 492-14-8 3.2140.99° 1.61+0.50 0.36+0.09 0.66+0. 31"
K38 F -3 AR A
%#f%. %%ﬁﬂ%ﬁiﬁ 18466-51-8 3.21+£0.51° 2.3741.04" 1.33%£0. 26" 0.96=+0. 16"
Pelargonidin-3-O-glucoside
ZEH F1F Plantagoside 78708-33-5 3.0840. 53" 1.75+0.19 0.26+0. 16° 0.33+0.06°
2',6"- TR Ak 4 T AR O A T
2", 6'-dihydroxy 4'- 35241-55-5 1.86+0.51" 1.61+0. 38" 50.89428.55"  47.84+34. 95
methoxydihydrochalcone
Py 23 gt
LEZLRTHE 130405-40-2 1.45+0. 15 0.8640.23" 0.2740.03° 0.13%+0.03°

(-)-Catechin gallate
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#£3 (8
i CAS =
. e 7 DH DHHB FH 77
Component CAS No.
54130 % Tsovitexin 38953-85-4 1.374+0. 55 1.784+0.53 4.39+0. 45" 4,31+0.55
A 7 fi 48 2 Bd Hinokiflavone 19202-36-9 0.87+1.04% 0.3340.09° 2.474+1.19" 0.8440. 27"
#1362 Vitexin 3681-93-4 0.8440. 23 1.1740. 45 2.68+0.32" 2.71+0. 60"
M B Quercetin-3-O-sophoroside  18609-17-1 0.25-+0. 15° 0.354+0. 16° 28.34+6.16"  103.19-+6. 25°
#2 J2 2 Phloretin 60-82-2 0.224+0. 06° 0.2240. 06° 1.6540. 43 1.8140. 54

TE AR RFE S S i > 1 pg/g WIS o RO SARRBEAT, 77,27 47 - R A I S A R R B A R 43 U AR R T 4

N R SR

Note: Only components greater than 1 pg/g are shown in the table. Due to the same molecular formula, astragalin/cynaroside and

77,2’ ,4’ -hydroxydaidzein/sulfuretin are not accurately separated in this study.
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Ra ARG Y 7R 2 7R Joi 7 J % S B0 /0N B 8
PR 05 AN AE T 3 5 Gaudry 2520 % B S i 3 ] BHL 1k
FE R 1 OB HE AT 32400 5 Kim 887 % B0 5
AT K g - R R 92 BE AN B AN AR e B Y B
Z BB FR 3k o Ak S B bR At
I I s 1, Syed S5 BLHC AT 00 1 etk o 41 8 11 3R
G, 0 BRI 20 M e A e

[ R R T AN SR U < N ()
i A M AR o B L T B 2 H
G 8 & R R VIDNE N AW e gl = il /AT
P 4 JHF 0E 45 Oy T e B R 2 A Wk 0. Barge
S50 5 Swamy 85T R B EE 2 B AT AR K B Y 4
R FEARE 5 40 RN I b A IR = R A e B
FUE . Suzuki %7 & B 5 2 1T AT A 2F A A0
0750 B B 40 M Ak . Hamza 256120 & B4 o S 47 X
TS RE 5 5 9 K B JE 4 005 R 2 42 R B
HEUEEAEN] . MeAh BT AR G T EIR T R A
Z BTz K, Oh % Kk 3 B 4R 2 1 FE IR 97 &
IRATPE S s H B RE 7, HE AT DL R R/ A DA
MICAZ I8 o Akter 50N % BT 4 & 41 HA A R 3%
T BRI, AT DNA LT A0 AR, DA B
R TR KB 4 4 < . Cechinel-Zanchett %52 ]
J& BB A 5 2L DR AN AR B R A T RE ] s b
e I R BB I v A T P RN I A R R 1 AR R, DA
Kool 70 DR R AR A
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