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Abstract: Rosa roxburghii is a perennial deciduous shrub in Rosaceae family, primarily distributed in south-
west region in China. Nutrient composition of R. roxburghii fruit includes carbohydrates, organic acids, fatty
acids, vitamins and trace elements. In addition, there are several bioactive substances, such as superoxide
dismutase (SOD), flavonoids, triterpenes, phytosterols and polysaccharides in R. roxburghii fruit. Vitamin C
content per unit weight of R. roxburghii fruit is much higher than other fruits and vegetables, which high-
lights R. roxburghii a popular plant. This review summarized recent progress in R. roxburghii nutrients, bioac-
tive substances, and related medicinal properties to get a better understanding of R. roxburghii.
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4 22 ¥.(Rosa roxburghii Tratt.), H 4 F B, ¥ RE, YN VCZ T, TERINE, gt Fak
RHE R, 27 TR E VIR, LRI % .
Bee fp REUEFREE, SAME AR, EAA. G 0ias Lo
R, FRNIRR, MRERAEALERSEIND, B gy pigrspichsism 20 998 AT (G192417)
HAE YA R C (vitamin C, VO) I & Fize izt iy T HoA I B A T SERE ST 4RI H (2019-2-7072).




1394 TP A B 244 www.plant-physiology.com

W25 D s, e T B &, T BRIk, ik
SERIRIE S0 R I, A2 65 A e R A A 84k
I (superoxide dismutase, SOD), MAMNE L HE. &
Wi =il SRR Y, A 2432
St R Y. T AT T AR AL DL
BRI H B R 245 BRI 9T, AR S 48
LZAEIVE IR AETE A 5 S L OR A 24 P B S 3
JETBILBEAT T 451k

1 BLETWEEEFED

1.1 PELFBHER

B2 T E BRI R, RN R L S R ) g
Ml sy . FHEERWE LRI, B2 10 R 3.51%~
6.20% (iS5 HORINE, FEE M. SR
FEREH R AR Hh 2 [ 2 5, SO R Brr=4i
L2 AE RNE A BN 3.51%, P4 PR A2 A R 6.20%,
oAb ) UM X = e e i g EmEN TR 82
6] ZLe 6T 25 & A 1.12%~1.43% (BT 53 40)
X122 b (1 7% 5. 452006) . Wang 45 (2018) 5 I 4 22
TE RS/ 1 2 FESR B 5 6 2164% TR 28, 1)
FSCHRE S IR W B A BT R AP s . P pLbE . AR
HENE. ARG . NGRS T
FIBL(R. sterilis) T 3RAT 1) 2 BESE U & L &= 4>
HONA2Y%~A5%IIRESS, BRI AERT R A RE .
FUBE. MR FOER P P R R (MR PR 552019)
KERIRF AR, Y2 BT DU & A
REINRE, W HAEPUREE UM PRI DL P
SEZ A 2 IER . RINIGR I, Yz
1622 BE AL AT B S8 TS 1 T o 6] 25 40 410 1)
TETE, B o- U8B BN P, DA RAR U 1) ORI
FUR R, I, R dh . B2 24 DA R AN b Tl
] LU AE S 75 (Wang%52018) .

BRI SR Z AR, R RR.
AR, WA FFER. ERAIER, b
R & hm (R AE2011) . HERFIA HLIR
F PR E KT (R R R 0B 3 gy, 44t
SHERR Le A /D, DIORIRER, A 0 5 FRON TR %)
1.2 EERMITER

TP E AN RREE ST A E 2.

Uo7 6 925 ot 5 BN 3.28%~8.34% I sl £
. OAMIERR, 828EA56 18MEER,
035 8Bl N AR 75 2 HE R (B 55 2015) . MR 55
(2017) 53 Hr 3., ToF I 345 Y A 24 22 J o R 2
SE W Asp 5 Glu ¥y &5 & 43 I 9 14.07F113.92 mg.g ™'
(FW), fifmka FE iR Ala. Gly. SerflProfE 4 442
e A BN 1229 mgg | (FW), 75 F i 2 S5 i Phe
MTyrérit592.96 mg-g ™' (FW), OFf B A5 245 3 (2
2 Asp. Glu, Gly. Met. Leu. Tyr. Phe. Lys 1 Arg
HEEN329 mgg ! (FW). £EMREIER LS E
HF 4 22 4% B ST (PR 2 T A R KR
1.3 BERAER

JE i BR e DI I 25 R B A o VIR R JRR
fig 5 NAR DL TR IWIIR, £ AR N A BE &, L2t
Ty, TR0 7 R B IR & & A P Pl 2
XM . HA, BEFN 3 L2 AR il b o 2 s e
T 1OF G W7 R, R o R AN LR g I R, o5 g i
PR & R 183.6%, LALHER . TRREE N I, 4z
XA AT gt & A, iR BRI EEST . R
E(TRIZFA%E2007).
1.4 HFEHR

Y e N A A iE s B T I — R A NS
Y, RZHA4EAE R NEN A RS REE & A
B, UGB RS . BRI, e
RszhEF 2 Mg R, HP Ve & & mE Rk
2o BN AEVCE B N20.88 mg.g | (FW),
Lo E o VRIS & & LRS- 24 T (rutin)
XF T YRR A B AR, S fp R
T4 8 H6.00£0.01 gkg ' (FW) (H % ¥ £52009).
YE'EZRE (vitamin E, VE)BA HTEAACIE ], HoK AR
VIRR AL B, BEE e R 23, 1EIR AR AT LA
HTBaAERE. BEMGEAES. E4Lit R
Szrf, VEfR 7 £:520.40~36.10 pg-g ' (FW). 44
FK (vitamin K, VK) XFREEIM4EA 2, 7T DU 3EEE I
HZ 58 NRERARH T AR 1R &
o A2 e VK I N 1.40~12.00 pg-g ' (FW).
Uee e VE, VK 2R E m T R 1o,
UL e IR S HBIRYEZE R VB,. VB,. VB, VB,
VB, MR, ULREA® b3R5, D, 4l 118
LRI 2 4R,
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1.5 METH

MEITTER S RANEHN G EWRD, (BT 4E
FE NEAEBLDRE D AT D H TG R . AIEITGR
ENARAU R B AL, A2 EE T
Hoyr. N bEGE ERAME TR S 5 KE
o AR K MG 22 % i JLAS I 21 18 Fh 3l & T
=, KA BT RN NMEA S E TR
Zi(Fe). #h(Mn). Hl(Cu). £E(Zn). fifi(Se). #%(Cr)
F1EH(Mo).

2 B EZEWEMERST

s TE DN 1 By, AR X AR I 2 R
SRR T IR S DA AL 3 R A P 5 A 1 (su-
peroxide dismutase, SOD). 1H¥) £ ¥, 34K 1k
G = SRAE P AIRE Y S B A A AU
TEWN, P B A TN 4G IT S5 Dy n,
X LW T 5 4 22 48 1 DR A 1) e RN 245 AN B 3 AN
I
2.1 SOD

SODiH it 42038 J57 S T B 480 H FH &, ke ox
Bk 053 . B e Rep &4 1x10° Urg ' (FW)
[{ISOD, b JLF# & SOD#L % iy e 1045 LA (52
M EH451998). iz fvfe £ KESODA fig 5 H
W R B2 T VCA 96 (2 & WI562020). B 78R B,
5L SOD ¥ 244 22 16 BT fE 32 42 J& h 85 K B (Rat-
tus norvegicus) T Z NG PRI HHIESE 77 T B A —
FE MK, A5 T SOD & I 7E B W 5 Hh 2= A8 1
It 15 M (Stephenie252020), K #5743 214 /)N 1)
SOD A {E JF 5 A 1 1, 102K H A= W) 11 #E 45 SOD
P EE R ] DA X — 7] /i
2.2 BELED

TR S A 2 A AE, B 2 F
AEWEYE . BEATRIR, G2 R R S S A i A A
29 790.8% 1) 2 2 R (b 20 1] 15 522003). - 51 H i
Mk, B8 %E TEFEF T M EH (isoquer-
citrin), #fft i ¥ (quercitrin). #ft J7 2 (quercetin). 1L
Z= 1y (kaempferol) F1 AR J& ¥ 25 (luteolin) &5 7E P H: 12
FhEE 4 5 (Liu&52016)

2.3 ZiERHKED
=i RAE Y M I AR A

T RAHER I, 152 FEY P AEAE . H BT/E
Boefprp L T 13 =nE Kb &M BHERAE
SOFEAR L 5 T 5H: R (euscaphic acid). &%
3¢ 1% (tormentic acid). fI|FLFR (roxburic acid). %1
1 (kaji-ichigoside) 55 Hf 3 78 1 (rosamultin). X &
F45(2015) % 5 7 2Fh: arjunetinfll 1-B¥2 3 41 .
2RI (2016) % 5E 1 4Fh: 2-oxo-pomolic acid. ar-
junic acid. 2a,30,19a-trihydroxy-olean-12-en-28-oic
acid 28-0O-B-p-glucopyranoside f120,30,190,24-tetra-
hydroxyolean-12-en-28-oic acid 28-O-B-p-glucopy-
ranosyl ester. F2AFHREE(2019)% %€ T 1a,2B,3B,190-
tetrahydroxyurs-12-en-28-oic acidfllpotentilanoside
BPYRE, FHIEY] =& BAT— € DT RS T
2.4 HEMEEE

T & I e — R RIRIR e 2 EFERT A,
EARZ FEY) H (e . diez e 2] B Ai Ay ki —
A A2 B 7 5T 804AE AR M AL 52 o 32 1 B- 4 1
i (B-sitosterol). 4 22 ¥ (1) Z Fh AL W3 M ] e 55 B-
B I K. AT LASGE AR IR I I8 5 A 1 e
JD AR RE SR, el S LS N () ¥ T 452016).
R B R A (2019) 2 45 & B, B-4 S I8 B A AL
(i 2N AN 712 TR I E I e T

3 HaRIEARII

3.1 IEEREN, HRES, TERE

ARG P 7 RN HET AP R 20 1 5 0 55 1112
%, @RS SRR E YIRS . BERA G
LRSS BIE N TR, FRE . EW5, it
PN =240l 2 =) AR = R AL T IR, 576 SOD £ 4
VC K& G R Zn%%, ] LA 2 4 N 5% ) he
A AR (2045 1999) o X SEG ) W) R 78 22 W,
Ui or f¥ 2 Bl T DL SR S /N B (Mus musculus) 1)
RERE T, /N PUIE ST« B i i S IR
RE 77 #8459 3| 408 (2% 4% 75 A B0 0E 2002) . 422 4%
VTR A kN BR BT gl B = A, R4
I 2R A4 S sZ 4 4 (B 30 562002), FEiiE S (i e
VT D AR LA K B B A F 3R (RS B
9 57 (B it i 452018)

AR A 7= AR R PR B R RR 5] R AR A JTE o
A PR R R AR AR ) 3
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LR, RSP AR . U226 22 W AT R E
RO B —E M E K R(MTLH552008), 4z
A6 5 B AT I R A A0S PR AR, 2 — PR I TR
W (GK B 252005). =05 289 R il AL H . &
TR PP . arjunetin DL K 1-B-F0 5 35 AR T
TABR 1, 1- 383 -2-Fif 2 %8 (1,1-diphenyl-2-picryl-
hydrazine, DPPH) F f £ ({URH FF452015). IHh4h, 4
22 AR A BRI 2,2 - B - (3- £ Fk- 2R IR B -6-
T R — %% £h[2,2'-azinobis (3-ethylbenzthiazoline-6-
sulphonate), ABTS] H H &5 % AE /7. Na's K'-ATP
Mg — R0 TN E G . AR, s
B T 2R 22 48 SR AT DLOR 3 3 22 /)N B AL 4
Na'. K'-ATPFE G M, PR A 1 28 3 2 1) Th Ak
(B3 I0552000). [Ht, S0 R9—RAT 2131
FRAg KR
3.2 (RIPIEU RS

THAGE L RS AT ER”, i R R ds
B ST SN ONE, JLFFrE 0995 @R
B T T8 BT B e e et o 0 B MR IR R R AT
W (Bacillus dysenterae) 2 Y8 A4 18 & G NAK J5 5]
(485 P B I A E N7 . A RIE R, FELH 22 PR
FFLE G PR _E X5y 97 S 40 B PR A R m)
JT R0 TH AT o N AR RR B4 R K. X
SEIG MR BB FLER B, B2 FETT X B s A
S RVE T AR, R R s 24 AT DU R R BRIV
= [X-F2 (trefoil factor 2, TFF-2). 4K KT
(epidermal growth factor, EGF)FINO )& & (i &5
2017). TFF-2/2 28 E 2 i1 5 i 25 4 i 73 it
RN T2 K, H R & 1)« =t BER &5
SIS BN IR BEHL . 78, KA 5 28z,
MTFF-2 LA R PURE . T #4 DL i8R A g 7K
fREIRE ST, X E iE R E R A Ry EH . EGFR2—
2R AEKRE T, BEE5MENR AL E G, 7T
DL S A, IDF8 DL AR 3 o A B R 3Rk
TFF-2f¢ 5 EGF LA J2 #4624 K [A F o (transforming
growth factor o, TGF-o)) fr [, {2t 52 9 bt il
BBl T2 1) 52 40 i ) O R 86 B SR TH I #2785 (6
SEAIZRG72010). NOF AR NEME 77, FhJEdE
NOGEAARY 44 (sodium nitroprusside, SNP)A] DL i3k
59 K BRI B RS S (R 32 R 28 X% 462018)

TFF-2. EGF LA KNOMI T iRy & B S L2 37 A i
PEVI UGS T B m R E SR . Ak, B
ORI 22 et v LA A He, a3k R v 2 ik il
oWk, B T RE .
3.3 EnBkSRIREE(L, IR IPO AR

BIK P B SR R B A o el oCo o« i B T AN A1 S
IS 1) 3 2 0008 i R, Jlig o a4 A 453473 A0 v IR I
SER EE BRI R BHEEFATRK B 224871 7]
DL A 25 i B 1 (low-density lipoprotein, LDL)
(R 48 A T IR, 0] 4R A0 PR A IS 25 2 I 2R 1 (oxi-
dized very low density lipoprotein, Ox-VLDL) {i¢ ifJ
TRZM ) TR R, FAR PRI LD LA T 3 A5 14 4 it P HE
[ 1l 22 A7 (Zhang 25:2001), M\ 11 F 11K 3 ik 546 R 7
I R A N AR & % 2 I 25 1 (high-density lipo-
protein, HDL) /5 I [ B3 )32 7, HDLA AL 2>
SRR A E R 422 {6t AT DL HDL 1) AL
b, BRI e B A £, 1 7 12 Jik A i
SRR R HR ) TR B GAEAR 562001 o Il R 7532 1A,
i A5 B £ Tk B 22 AT I, Bk o A A A iE
RAF BN R E, B FEMPRIN(H SRR 552017).

43 22 % v W AT AR/ B 2 2RO KRR O JUL A i
MEEPEAE o Bl 25 200G AR B H B0 LT 4 25 7L
SRR, HAB 5 T 5 IR0 11 (signal trans-
ducer and activator of transcription 1, STAT1)#) 5 H
FILE R . STATI & — % 42 40 i 5 =2 44
5N ARAME SR M EZED, BRELRER
T P Te 2 Y P S T, T 4 22 AF 5 T Ak BT DLk
O LA FRAER . FEARSTAT 17K (25 £1452018).
B B 5 S5 (2019) [ e R W, 4 22 46 Bl ] DL i
Bif 25 22 5L O LR BRI T, DR LA L
3.4 JAfrEm

7 T4 2 23 (World Health Organization, WHO)
T 19934E—20054 11 2 4l S, 41t 5724.8%
NI FUAE . $E20154 ([ fE RS 37 S5
PR GLIR 5 ) (B552016), 20134E3 EH 65 LU R
JLIEFT M5 HB N 11.6%, ZH I3 12 9 17.2%.
MR INE R 5 B R @ k. HEAET 2
TR LB, AT LA RGBT s (1 & A i
ot SLEG B AR T, RIS 2 AE v DL g )N
BRIE M BE . HHIRBERE G & HECCoBU B e
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B RE IS, TP AL 2 QR AR R T IS RN R
A JE i 1t 20 R0 R R AR A, R TR 2
(1) AT Bt NG5 3. (R, gl 22 fE v mT DAE
N FE ST T 4 Bh 25 (B R A52012).
3.5 PRIN%E, FRHYERTE

R DR 975 KB 1) IR K P T v 2 T R 2 AR
W 22 0 B B 1) PR B —— % L R (aldose
reductase, AR), T 7™ A2 K & 1 Ll B AR SR A 2H 240
Ji R, 3R W PRI S AE 1) R AL —
b, B BR2RYT . PRI X S5 AR 2 P T B
MK REE, HEFRRY, f2E e 26
Z% 200 T B 48 22 8 % e B AECRE JR 95 /N BRI
7S B MR, 5k O R 2 IR R (B 55
2017). 4izz L FlReIEEd B =N FPBKIE A
OO 1 RDRE PRI K BROBE A 25 8L (% K 40552020).
B e P ZSBy b, 2T S ) LAAER AT LASE 4
P 25 45 2 B I IR OK A B EE A A A,
1) o= 751 26 B I P Th B (Zhu %5 2019), M T BELAS 55
TR K A AR S, B A8 i W T 4 22 7 4 i e
PRAP T G52 oo LB PRI 2493 (BK D6 B4 552004) o [R] 1t
Ui e 6 sl DUAE i PR SR 3 1 AR B
3.6 #ifE, RE

JERE A2 U N A e . REEFAT TR
DL, G2 10 SRt B ] B N PN U T N- 0
Jili % |2 (N-nitrosoproline, NPRO)[F] & 1%, 1l A H
MK S624H M A K, {22k N MU 740 M T2
Y 22 3 S ER AU AT DA AE K S TR K /s BRI 77
i, 95 SN T A e 4T A9 T, BEL R T
T GO-G1FIG2-M M (B S L 552011). 422 1 55 i
SXof A SR T B0 B A5 A A TR B R (Xu%$2014). R
ADPHZEE A -1 [poly(ADP-ribose) polymerase-1,
PARP-1]7] LIE & 38 451175 FIDNA. 2441 i %2
FE SIS, DNASZA5 ™ 5, PARP-145 K4 fife 4 9 7 A IF
X, RAE5E DNAMSE . PARP-1[1) 3 1% 7 3 45 3%
1 T35 5 K T (apoptosis-inducing factor, AIF), 3
40 12 (Sevrioukova 2011), Z4& 55, Bel-2/
caspase-3/PARP-115 5 i& 4% [f) Bax/Bcl-2. p-ERK/
ERK. p-53/p53 5p-p38/p38 %K [ ik /K ~F B & F
s 10 P 422 A0 SRR A PR AR S A J5, X SRR
FORPEAR . DRI, 45 22 10 5 W6 Xt i St 200 LA B

TRk, 7T REiE I I 15 PARP-1/ATE R Y0 T2 (Xuss
2017), R FIIRHL, 5ab SODI AL L2 7EyT A
AHRAMER -

HEAh, HIRZARIE TR, B2/ RLRCd. He.
Seld KL PorH &30 AT — 5 ML MR H -

4 FRE

BLor J0R O 2 T8 35 1L AV AE s 1 o,
BA 2 5 I OR A K 25 Dh sk, & 44 @I SE ) 24
A2 R, Har, L2y BN FRIF & 1 &
iy PRAESEEGM T FEE. BB TEE
ZFHAEDE . T EEH DK = RS A YA, B
e — M EA T RNE SRR E552019; i H
F5552017). N T B K AT &R 4 22 18 %R,
A 4 B FE Y 41 MBS A B 7R BRI A (s it A A
2019; 735 HES5E2013), JFESHE & Fh, RIS KBy
A PRI, ST L2 AL P AT RS R

&% 3 #k(References)

An HM, Liu M, Yang M, et al (2011). Analysis of main or-
ganic acid compositions in Rosa roxburghii Tratt. Sci
Agric Sin, 44 (10): 2094-2100 (in Chinese with English
abstract) [%4£ W], XIW], #1255 2011). HIALA HLERA
Iy B HUR IR & B 20 A, h EAO R, 44 (10): 2094
2100]

An YH, Lu MT, Lu X, et al (2020). Rosa roxburghii Tratt wine
can improve glucose metabolism disorder in type 1 dia-
betic rats through insulin-PI3K pathway. Mod Food Sci
Technol, 36 (7): 1-9 (in Chinese with English abstract)
[ T4, FhME, /5 7555(2020). il AL H P 8L R 15 %
I3 HIPI3K IR AR A 1- R FR 0 K SR ML A4 B A 35
L. BACE SR, 36 (7): 1-9]

Cao JJ, Yang WJ, Cao Y (2018). Anti-fatigue and antioxi-
dant activity of the polysaccharides isolated from Rosa
roxburghii Tratt. f. normalis Rehd. et Wils. J Basic Chin
Med, 24 (4): 474-476, 481 (in Chinese with English
abstract) [ &dh, 2, BEk(2018). RIAL L HERIHT
SEAAGUE DT O TT. B EE A, 24 (4):
474-476, 481]

Chen Q, Li C, Huang T, et al (2019). Physicochemical char-
acterization, in vitro antioxidant and o-glucosidase inhib-
itory activity of polysaccharides from Rosa sterilis fruit.
Mod Food Sci Technol, 35 (11): 114-119, 253 (in Chi-
nese with English abstract) [, Z5#E, #1545E(2019).
RIBL 2 BRI BACIE BT . AR AT A A o 267 05 Al 40




1398 TP A B 244 www.plant-physiology.com

HIETE. BACE R, 35 (11): 114-119, 253]

Dai TT, Li QJ, Nan Y, et al (2015). Chemical components of
antioxidant activity parts of Rosa roxburghii fruit. Chin
J Exp Tradit Med Formulae, 21 (21): 62—65 (in Chinese
with English abstract) [{R#f#, 255778, m % (2015).
BT A WS PR AL AL 2 o3 o S8 5 771 2 2%
&, 21 (21): 62-65]

Dai ZK, Yu LM, Yang XS, et al (2011). Inhibition of triter-
penoid CL1 from Rosa roxburghii on human adenocarci-
noma of endometrium. Lishizhen Med Mater Med Res,
22 (7): 1656-1658 (in Chinese) [ #3291, & WTHE, /N
S(2011). AL =5 4 S ICL RSN N 5 PR s
fEH. W2 E B [E 2, 22 (7): 1656-1658]

Du W, Liu GW (2003). Determination of total flavonoids in
Rosa Roxburghii Tratt. and resource utilization. Food Sci,
24 (1): 112-114 (in Chinese) [#L7, %[ 3C(2003). #|
B TR S B E K BRI . Rk, 24 (1):
112-114]

Fang HZ, Lu M, An HM (2019). Establishment of leaf callus
culture system and contents of main active substances of
Rosa roxburghii. Plant Physiol J, 55 (8): 1147-1155 (in
Chinese with English abstract) [ 5t SF, €8, ZHEH
(2019). FUIFLH Py 5 4 2B 3R 0 FR e or Je He 3 .
PEVIBL 53T A A AR, 55 (8): 1147-1155]

Gu JF (2016). 2015 report on Chinese Nutrition and Chronic
Disease. Acta Nutr Sin, 38 (6): 525-529 (in Chinese)
[ 5 9E (2016). (o [H & & 57 518 4 IR 00 4R o
(2015)) fifisk. "B 7724, 38 (6): 525-529]

Gu JJ, Li XH (2018). Observation of exogenous nitric oxide
regulates MEK/ERK signal pathway and promotes muco-
sal repair in gastric ulcer rates. J Clin Exp Med, 17 (22):
2378-2382 (in Chinese with English abstract) [JHi{& 4%,
ANAE(2018). MR —F AR I FEMEK/ERKAE 538
AR E 1 W5 K B R0 RS A A S W 52 1l PR RN S 6
BExEIk i, 17 (22): 2378-2382]

Gu RH, Hong LY, Long CL (2013). The ways of producing
secondary metabolites via plant cell culture. Plant Physiol
J, 49 (9): 869-881 (in Chinese with English abstract) [%+
SRME, PRI, JEARIR(2013). HEPDAN ML T 2L 7 IR
R R . YA BE 2741, 49 (9): 869-881]

Guo JJ, Lu JR, Luo J, et al (2017). Pilot study on the hypogly-
cemic effect of the tea of Rosa roxburghii Tratt on diabet-
ic mice. Chin J Ethnomed Ethnopharm, 26 (14): 50-53 (in
Chinese with English abstract) [F8E %, [F4541, PR
(2017). HUZLZEXHHE PR /I BRI Frg s o B R MR IR
8] 224, 26 (14): 50-53]

Hou L, Rong F (2010). Expression and significance of TFF2
in human gastric cancer and precancerous condition. J
Changzhi Med Coll, 24 (1): 13—15 (in Chinese with En-
glish abstract) [#5, Z75(2010). =M FI4EA[H H

RER AR T K A M 3. KR BE A BE A AR, 24 (1):
13-15]

Jian CD, Tang XL, Huang XH, et al (2017). Clinical study on
anti-atherosclerosis effect of oral administration of rox-
burgh rose juice in patients with cerebral infarction. Asia-
Pac Trad Med, 13 (3): 136-137 (in Chinese) [{&52 %%, #
HERK, TEHIBEAEAE(2017). JXHEAE &3 1 IR ALV Hish ik
SRREREAL I R 5T, MRAE G2, 13 (3): 136-137]

Li D, Wang YD, Cai XH, et al (2018). Effect of flavonoids
from Rosa roxburghii Tratt on cardiac structure, function
and the expression of signal transducer and transcription-
al promoter 1 protein in ventricular myocardium of rats
with heart failure. J Xinxiang Med Univ, 35 (7): 558-562
(in Chinese with English abstract) [Z5 S}, F—ill, #5746
Z5(2018). ) AL 3 I X0 ) b R RO RS 1. ThRE
Sty BHUE 5% T 7 AL SR AL 7 18R A R IK Y S0
B 2 BB AR, 35 (7): 558-562]

Li QJ, Nan Y, Qin JJ, et al (2016). Chemical constituents from
medical and edible plants of Rosa roxburghii. China J
Chin Mater Med, 41 (3): 451-455 (in Chinese with En-
glish abstract) [ZX5 ¥, %, Zinma5(2016). Z5EW
IR B A 2 By W 9E. R 2008, 41 (3):
451-455]

Li ZG, Lai PH, Li SL, et al (2020). Regulation of ascorbic
acid on the physiology and biochemistry and the expres-
sion of genes related to oxidation and regeneration of
sugarcane protoplasts. Plant Physiol J, 56 (6): 1248-1258
(in Chinese with English abstract) [Z= W, #iidif, 2=
FIH5(2020). U LR X H e 5L Jo 4 A 2 AR AL T
PRI AR AH DG DR AL IR R 2. FE A AR AR, 56
(6): 1248-1258]

Liang ML, Li Q, Long YB, et al (2019). Identification of
chemical constituents of Rosa roxburghii and their anti-
bacterial activities. Guizhou Agric Sci, 47 (5): 10-13 (in
Chinese with English abstract) [Z245 5k, 457k, b 5 o4
(2019). RIFL Ao 42 08 P HBTRIR . ST Ak
R, 47 (5): 10-13]

Lin T, Li JL, Fu YH, et al (2017). Determination of amino
acids in Rosa sterilis and wild Rosa roxburghii by HPLC.
Shandong Chem Ind, 46 (18): 76-79 (in Chinese with
English abstract) [$kH, 248, FHE2017). Tobf
T B A ) B IR SR SRR 1 B SRR IR,
46 (18): 76-79]

Liu MH, Zhang Q, Zhang YH, et al (2016). Chemical analysis
of dietary constituents in Rosa roxburghii and Rosa steri-
lis fruits. Molecules, 21: 1204

Liu WL, Ji Y, Huang AX (2019). Research and development
progress of B-sitosterol. Farm Prod Processing, (1): 77-82
(in Chinese with English abstract) [ X1 [, i1 5, &% W
(2019 ). B-# S EEIIHE T R IT R AR, RF=FIn T, (1):




PSR B AERE TR DRAEAZG AN (AT Tet 1399

77-82]

Lu M, An HM, Zhao XH (2015). Analysis of amino acids in
Rosa roxburghii and Rosa sterilis fruit. Food Sci, 36 (14):
118-121 (in Chinese with English abstract) [&, % &
B, BA/NLL(2015). Tokf R A5 0 BLR S b B R 0 A
iR, 36 (14): 118-121]

Lu XT, Bao SJ (2002). Effect of polysaccharides from fruc-
tus Rosae roxburghii on stress tolerance and immune
function. J Guangzhou Univ Tradit Chin Med, 19 (2):
141-142 (in Chinese with English abstract) [, ffl
WUIH(2002). ) FL 2 1 08 /I B BT R I e A0 G2 T g
FRISEIR. | N BE 2R 2224, 19 (2): 141-142]

Luo SY, Tan BB, Wei Y, et al (2000). Effective of Rosa rox-
burghii Trait on Na', K'-ATPase activity of erythrocyte
membrane in aging model mice. Acta Acad Med Zunyi,
23 (3): 204205 (in Chinese with English abstract) [&' %
e, WIeLe, BLEEE(2000). R0 5EE /) B L4 L
Na'. K'-ATPREGEVE R0, 38 LR 2ERBE AR, 23 (3):
204-205]

Luo SY, Tan BY, Liao JW, et al (2002). Stereological study on
protective effects of Rosa roxburghii on renal mitochon-
drial injury in aged mice. J Sichuan Tradit Chin Med, 20
(1): 8-9 (in Chinese) [# & Jt, # 4% fx, B 3L55(2002).
T BN 382 /N BB E SR AR5 03 DR 1 FH A A A0 27
7. TU)IHEE, 20 (1): 8-9]

Qin ZJ, He YL, He T, et al (2012). Regulation of Rosa rox-
burghii juice on hematopoietic function in myelosuppres-
sive mice. Drug Eval Res, 35 (6): 435-438 (in Chinese
with English abstract) [B& U, MENFE, {1]¥555(2012).
T B0 B RE A0 ) /N BRE I BE IR PR . 25 F
MHIFFL, 35 (6): 435-438]

Sevrioukova IF (2011). Apoptosis-inducing factor: structure,
function, and redox regulation. Antioxid Redox Sign, 14
(12): 2545-2579

Shi XB, Gu Y, Zhuang Y, et al (1998). Analysis of super-
oxide dismutase content in Rosa roxburghii. Chin Wild
Plant Res, 17 (4): 49-52 (in Chinese) [ A, JiUH, H
— AF(1998). RIZLE A B A E . T E
AP FIR, 17 (4): 49-52]

Stephenie S, Chang YP, Gnanasekaran A, et al (2020). An
insight on superoxide dismutase (SOD) from plants for
mammalian health enhancement. J Funct Foods, 68:
103917

Tian HZ, Zhou YM, Zhao YB, et al (2009). Quantitative anal-
ysis of rutin in Rosa roxburghii Tratt fruit by HPLC. Food
Sci, 30 (10): 203205 (in Chinese with English abstract)
[H 28, FHaE, B AE(2009). FIZL T B
SEBIGE. B R, 30 (10): 203-205]

Wang JJ, Liu XZ, Liu XL, et al (2001). Effect of Rosa rox-
burghii Tratt juice on atherosclerosis in hypercholester-

olemic hamsters. Chin J Arterioscler, 9 (1): 17-20 (in
Chinese with English abstract) [YER %=, XIJZIME, XIRHK
ZE(2001). JUALXoF 4 2 BR 0 BB kO AR AL A
rh B Sk AL 24 &, 9 (1): 17-20]

Wang L, Zhang B, Xiao J, et al (2018). Physicochemical,
functional, and biological properties of water-soluble
polysaccharides from Rosa roxburghii Tratt fruit. Food
Chem, 249: 127-135

Xie GF, Xu XY, Wang R, et al (2017). Analysis of phenolic,
Ve and antioxidant activity of fruits and leaves of Rosa
sterilis D. Shi. Plant Sci J, 35 (1): 122-127 [ E 75, 15
N, EHRAFQ2017 ). BRIBRLR SR . VeE &
RFGUAARE I b MR 2R, 35 (1): 122-127]

Xu P, Liu X, Xiong X, et al (2017). Flavonoids of Rosa rox-
burghii Tratt exhibit anti-apoptosis properties by regulat-
ing PARP-1/AIF. J Cell Biochem, 118 (11): 3943-3952

Xu P, Zhang WB, Cai XH, et al (2014). Flavonoids of Rosa
roxburghii Tratt act as radioprotectors. Asian Pac J Can-
cer P, 15 (19): 8171-8175

Yang JT, Yang J, Xie H, et al (2008). The antioxidative activ-
ities of crude and pure polysaccharides from Rosa rox-
burghii in vitro. Sci Technol Food Ind, 29 (2): 94-96 (in
Chinese with English abstract) [#7L#%, ¥8, HI4.5%
(2008). HIZL 2 Wk ot 5 4 i AR A BT AL B
LR, 29 (2): 94-96]

Yang MZ, Peng S, Wang H (2006). Analysis of polysaccharide
content in Rosa roxburghii from different habitats. Stud
Trace Elem Health, 23 (5): 69-70 (in Chinese) [1%% i,
W40, EH(2006). AN[F] =M RIB 2 0 S = .
EIC R S EETTIT, 23 (5): 69-70]

Ye H, Ma YX, Chen SY (1999). The effect of oral liquid ex-
tracted from natural plant fruit “cili” (Rosa roxburghii
Tratt), tribusponin and “DHA+EPA” on the immune func-
tion and free radical metabolism. Geriatr Health Care, 5
(2): 85-86 (in Chinese with English abstract) [FH41, b7k
2, BRIRGE(1999). RIS TR, (Lo ETIE AR
XF B4R S AR AT S T e B E R EARI RO . 2
B IRAE, 5 (2): 85-86]

Yuan HF, Zhang YC, Cai XH, et al (2019). Protective effect
of flavonoids of Rosa roxburghii Tratt on myocardial cy-
totoxicity induced by doxorubicin. Acta Anat Sin, 50 (1):
49-55 (in Chinese with English abstract) [B 275, 5Kk
F, BHTHEAE(2019). H A 5 IR 3 B 7 2R BT WL
FRIE ARG . AR 4, 50 (1): 49-55]

Zhang C, Liu X, Qiang H, et al (2001). Inhibitory effects of
Rosa roxburghii Tratt juice on in vitro oxidative modifi-
cation of low density lipoprotein and on the macrophage
growth and cellular cholesteryl ester accumulation in-
duced by oxidized low density lipoprotein. Clin Chim
Acta, 313:37-43




1400

TP A B 244 www.plant-physiology.com

Zhang JS, Zhang WY, Yao EM, et al (2007). Analysis of fatty

acids of Rosa roxburghii Tratt seed oil by GC-MS. J Chin
Cereals Oils Assoc, 22 (3): 85-87 (in Chinese with En-
glish abstract) [FKULFA, K CHF, Bk~ [KE5E(2007). Hi 5
FF e IS R B2 I GC-MS 2 BT, v BRI 223, 22
(3): 85-87]

Zhang XL, Qu WJ, Sun B, et al (2004). The preventive effect

of flavonoid of Rosa roxburghii Tratt on diabetic mice.
Acta Nutr Sin, 26 (6): 474-476 (in Chinese with English
abstract) [TKIEFY, B A, FMEREF(2004). AL BT 92
SR PRIV A TR . B R 2R, 26 (6): 474-476]

Zhang XL, Qu WJ, Sun B, et al (2005). The antioxidative

activity of flavonoids from Rosa roxburghii Tratt. Nat
Prod Res Dev, 17 (4): 396-400 (in Chinese with English
abstract) [TRIEFS, B, R 5E(2005). il 5L 24 R 1) 4
SITEAAE L. KRR 7T 50T 4, 17 (4): 396-400]

Zheng B, Qin JS, Zhang W (2017). Effect of cili juice on su-

peroxide dismutase, malondialdehyde and prostaglandin
E, of experimental gastric ulcer rats. Chin Arch Tradit
Chin Med, 35 (4): 991-993 (in Chinese with English ab-

stract) [AF3, ZR B, TKAk(2017). HIALI5 sz u 4 B
R R g 9 T R0 A AR R E R R
Wi, FR AR 25T, 35 (4): 991-993]

Zhou GZ, Lu M, An HM (2019). Analysis of main active

substances and antioxidant activities in leaves of Rosa
roxburghii and the two related species. J Nucl Agric Sci,
33 (8): 1658-1665 (in Chinese) [ &, &4, ZHEH
(2019). I Z4 e FCAT 2 B T - Jr 2 BRI
UL AT R 2R, 33 (8): 1658-1665]

Zhou HY, Tang W, Jiang J, et al (2016). Effects of -sitosterol

and stigmasterol on non-alcoholic fatty liver disease in
vitro. Acta Nutr Sin, 38 (5): 456-461 (in Chinese with
English abstract) [J&#3, 7, Z15%(2016). B-4 i
iz b5 5 K8 o0 RS I s B A PR AR S 7. 9
AR, 38 (5): 456-461]

Zhu J, Zhang B, Wang B, et al (2019). /n-vitro inhibitory

effects of flavonoids in Rosa roxburghii and R. sterilis
fruits on a-glucosidase: effect of stomach digestion on
flavonoids alone and in combination with acarbose. J
Funct Foods, 54: 13-21




