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FEW RS AT ST e DL o PR AR ST LURIRE T
IHIRFITCRFRIFRL 3 A Fh BT I A 0 Fr oA i bR
IR A rh Ve S0 RNy R B R 1) 7
F1SOD ¥ ¥ 42tk I i 1 I 5E Bk B T 38 S (ferric
reducing antioxidant power, FRAP) 2,2' B2 - —.(3-
LHE-TRTFVEME - 6 - R R ) 8% [ 2, 2"-amino-di ( 3-

ethyl-benzothiazoline sulphonic acid—6) ammonium salt,
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ABTSTAI 1,1- "% -2 -3k 3E (1, 1-diphenyl - 2-
picryl-hydrazyl,DPPH) 3 MK R LA ALRE TT, 0 Hrih
PV BT S5 P4 AL RE T BOAHSCHE B ik, A oA I3 C
R BRI RUBL s R SO R e ST AR
PR AR Y

1 HRET%

1.1 iXgesry

VIBI B (Rosa roxburghii Tratt.) . JG ] $1 B4 (R.
roxburghii f. eseiosa Ku) FIJCKF Hi| ZL (R. sterilis S. D.
Shi) (it R ge At e RIRLRT TR AL v
SR BN K27 A o e I, G AL R ok T B
M ETEE, SREEMRLARIE N 20 ~90 #, 25 R I 3
ASBHIRESL SR A R 6~10 d 9RE A (4hnt) Ak
60~65 d My R (L), A2 K 100 ~ 105 d A9t
(M) 3 ANBF A R S BEATLER [ AR AR — S0
FERRAR SEE SR rh B35, R UCR AR R T 100 ¢, A
Qb B ST R F-75CARAF
1.2 K&

PR RER IR BT T FUKIE 4R E R E
(Trolox ) ¥IM4 [ I 1 R i A= () Rk 45 7 BN W) 5 4 A 1y
( Folin-ciocalteu, Fe ) i1l 1 F Jb 5T R ERHABRA
Fl;2,4,6- =MLBEM B[ 2,4, 6-Tris ( 2-pyridyl ) -s-
triazine, TPTZ ] , ABTS . DPPH {7y [ - i3 I A= 4
BHEARRA R, HAGK T Ry [ 77 3 pr 4t
1.3 WRmAE
1.3.1 VedEamz SEIERRE W, R
F LC-15C 3 RO AR 354 ( H A B He il 4E B ) I e
Ve &1,

1.3.2 REZf@mezanE SRFEE-1KLR
I A W R AR, LABR o i A SR X A
FREUFESL 0.5~1.5 g, LA 15 mL 75% .1, 50°C # 7+
FEHL 50 min, 8 000 remin~' .0 10 min, B FVER , EA
% 50 mL, B $2 BOR, #5045 H1 o WHR 0.2 mL $2HL
T 10 mL B0 T RIKINA 0. 3 mL 5% B H -1k
LRV 1 mL = &R, $21J5 T 60°C /K Ab 3 20
min, X5 T UK H, FIMA 10 mL K Z BRI 7840 5
], F 545 nm P AN E WOGAE

1.3.3 E®BA&Eenae  RAMMKE Ok e
S i, DUARUE R B TR O IR (e AE CK1) L R
BUMHFE0.5~1.5 g, N A 15 mL 30% H JE, #8575 2 h,
8 000 r+min~' .0 10 min, B 7E , €A 2 50 mL, HJ
RERBGR, B 2] £ H . W 0. 05 mlL $2EU T 10 mL

LU 2. 45 mL ZE187K 0. 2 mL Fe 2.5 mL
20% FRTREM , E4S, BIRFRHE 2 h, T 765 nm PFAALT
EMEAE
1.3.4 EFH@WEezegm . RH NaNO,-Al(NO,),
B AR 720 I s R R A i, DARRHE 2T R X
(CK2) ,FRHL 0.5~ 1.5 ¢ FE i, A 15 mL 30% H i,
ARFHEE 2 h,8 000 remin~' B0 10 min, B HEH, E
% 50 mL, B BRI, #2574 FH . WL 2 mL $2 0
WT 10 mL 2508 H KK 0.4 mL 5% NaNO,
0.6 mL 10% Al(NO,), .4 mL 4% NaOH, & — 47
PE5) | EIREE 6 min, H 30%H BEEAZE 10 mL, -5
15 min, 285 T 510 nm P AR E WOEIE
1.3.5 SOD #&mlE RS UL il SOD
T
1.3.6 4 & Fi&R4 /) (FRAP) ¢l & S HEALE
SR Benzie 25 YT IE, IR MG NS, FREUTFE
0.5 ¢, MA 15 mL 30% H B, M 75 4250 2 h, 8 000
remin” #5010 min, B EIEW, E A E 50 mL $EE) 4%
., F 10 mL B0 FIA 3 wL FEEZRBUR A 8 mL
FRAP J5W, 37°C )2 % 10 min J57E 593 nm % K40 )
EWOAE
1.3.7 ABTS 8 WA (ABTS-) Frhte Aeymie S04
FEEZE SR Re 2550 (05 %, JFE VRSN . FREUTRE
0.5 g, MA 15 mL 30% H B, 875 2 h,8 000 r-min~" &
10 min, B EVEW, E A ZE 50 mL #E41 5 H, % 5
pL SR BOR AT 5 mL ABTS IEWHIA 10 mL 250045
o BB 10 min 5 7E 734 nm AR E G M
1.3.8 DPPH AW i (DPPH:) Fhtt hegmlz =
HERE [ 5 25 1 Takebayashi 25" () 074k I mEAE S
FRIBUHAE 0.5 ¢, LA 15 mL 30% H i, #8745 2 h,8 000
remin” B0 10 min, B FWEW, EAE 50 mL F£5) %
Mo F 10 mL 08 H A 10wl B 5 52 BOR i 4
mL DPPH B, SO0 2 h J57E 517 nm A< AE I
EMOGAE .,

iR 3 AR SN E AL PR O ik, B TR LA
0.1 g-mL™" B FRRAS T ARy AU R Sl P IO 1
Jexd BRI EG RT umol - LUK HELEAE R E
Trolox % & #i & 1k B 71 ( trolox equal antioxidant
capacity, TEAC) 7~ , AT 4% 3 IRE &,
1.4 HELE

% JH Microsoft Excel 2007 #f 47845 & 1T 70 75
DPS v 7. 05 G4 b A7 22 5 0 35 1 RE DG M AN 32 A
Sy o AT s 2 8 LR A Duncan’s 5T &M 251
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T E 2R Ve Fr ik LUIBL s b o £ 5 I
2 ZHRE5HWH FUHITCAT B BT b (g SOD TE TG i 25 25 535

2.1 SHEEZFUEMRSETH

HITEL 1 RIRD, 3 AR B5E U R (9 3 206 R )
FRAE A BB EEAR — i, Ho, B B R |
Ve &A1 SOD % PR+ 55 B THE T FERYE 3, KK
FIA > Ay > i BB i LUJC R R B AY Al
TRy dg |, 3 AT ST YRR I R R I

=il RS Bid 4 RS PR AR SR BT
G/ A ) [y e S SN e e i L S S N
P A e R, DURIZLCE M R AR O
2.2 MAERENFEESH

1P 2-A AT, 3 AT o B R LR AN ] 3 0T A
FIBL 8k IR RE T (FRAP () ¥ 35 TR E
TRANT , BB RAL 1A 7 FRAP (HE5E

DRR oxMuE BEFRR
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Note ; Different lowercase letters indicate significant difference at 0. 05 level. The same as following.
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Fig.1 Ve, total triterpene, total phenolic, total flavonoids content and SOD activity in leaves of

Rosa roxburghii at different developmental stages
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Fh v I B ARG A0 B 4%, AR U 3R B A IS > &y i > 2
B TCRFRIAL Y FRAP 8 3% T oAt 2 A
SSAPRL, HL Ay B X IR (& TR AT ) 1 4. 38 %
15,43 %5,

Hi [l 2-B W, 3 AN T BE IR AE AN TR & B R
M ABTS -5 BRBE I #4227 3% (P<0.05) , H¥ W 3%
TR OREFRMAT), Kok s
FRAP {H— 3, MR R I R BN >4l > 20, H
e JERIRIAY ABTS - W5 BRBE ) 8 v T H A2 Al 5
ARE, 43 52X IR (& F RS T ) B 9.77 £5#1
56. 48 5.

I [EI2-C Al %0, S X (W FRR AN T) ML, 3
FiARHE AR & & B0 - DPPH - Y BR AR ) 22 5+
#(P<0.05),H: DPPH - 35 br fie /1 Bk A fb#a 4 5
FRAP HF1 ABTS - 15 bR B8 /7 FEAS — 30, MKk R 30 A 1
kS gt >t it i DPPH -V BREE 1 Rk %
IR SRS T A R B > TCRF A AL, 3 3 Rl 50 A4 R
DPPH - 15 BRBE 1 40 BLZ BB FRRIN9. 75 4% .8. 77 f5 1

8. 21 1%, 43 W& ™ T 1 21.59 % .19. 41 5 F1 18. 17

(~7
2.3 EMMRESEMRELENZEEXE

H & 1 Al %0, DPPH - J& R AE 1 F1 FRAP {65 S |
SR A Ve S B R EIEMAHE (P<0.01),5
SOD PR &2 i ZIEAH I (P<0.05) ; ABTS - 15 B fiE
5 Ve & B E IEADC(P<0.01) , 5 85 FLE BT
il & 5 B IEA DG (P<0.05) , 5 SOD 2 iFAH%, 5
AW, Ve %5 DPPH-1EBRAE T  ABTS - i BRfE
F FRAP {EY 24 W 3 IEAH G (P<0.01) , Bl | BB
M 2 5 DPPH - {HBRAE ST . ABTS - i BR GE J1 il FRAP
15 B 2 EAE (P<0.05) , BEH] Ve i A1 5 R
TERIZL e AL RE Ty e MR T L R =
5 DPPH - IHFRAE 11  ABTS - 5 BR i /1 FIl FRAP {H 3
LA, X T RE S AEM AN & B LA =
A I W DPPH - THBRAE J1  ABTS - 3 bR fig
Fl FRAP {HY 2T G B HA 5,

B AR SERRR s
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Table 1 Correlation coefficient between active

substances and antioxidant capacity

Bl OREER B v 0D

AR EF S S S "
Correlation Total Total Total it

) Ve SOD

coefficient phenols flavone triterpenes .
content activity

content content content

DPPH - 7§ IR AE )
05 0,94  —0.2 90*  0.83"
DPPH - soavenging ability 0.95 0.94 0.28 0.90 0.83

ABTS - {5 BRE
81" .70 -0. 60
ABTS - soavenging ability 0.81 0.70
FRAP {H
FRAP value

W, IR A EPETE 0. 05 F10. 01 /K-35 21 5 35 Ak i 35

Note: ™ and ™ indicates the correlation was significant and extremely

0.91™ 0.66

0.95™ 0.94™ -0.28 0.90™ 0.83"

significant at 0. 05 and 0. 01 level, respectively.

2.4 5 FEMEY B RN EE TR STk

3 FAIBR BT o, IR S B
Ve F A1 SOD 1% P45 LU v fiemn, H 3 ML
SAACRE S ARG Hh B, PR sl 3 B B
ARSI 5 FPIGTEY IR T E R b, a2 w]
25 TP R SRR S R TR BURAIE(E
RF 1 RET 2 A F o, H R o ik R A] ik 3
75. 138 3% , RASMIRAY TTRR R 20180, Rt kR
KRB e £ERT 3 A7, H R T STk R e ik 3
91. 862 2% ,FEA LW T 5 A>T P4 5 % i & fiE 7 5T
MR BA5 R . T PC1PC2 PC3 [ 5T Hk 4701
A 46.512 8% \28. 625 4% .16.723 9%,

®2 BURERSHFERERTEHE
Table 2 Eigenvectors and percentages of accumulated

contribution of principal components

F P D gitaa®x
o AL o, A A
Principal . Contribution Cumulative

Eigen value
components rate/ % percentage/ %
PC1 2.3256 46.512 8 46.512 8
pPC2 1.4313 28.625 4 75.138 3
PC3 0.8362 16.723 9 91.862 2

JEARAS A 3 A Z [ AR eI 3 R,
PC1 BN Ve & 8 1 R B K, & X5 — i3
Wi R AERAE )i A PCI S S FI Ve & 841l
— R ETeFR, T PC2 EEM LIS AR M =i
A SOD {1 ; PC3 FEAUEREAE L S EEl &5, 5
T o6 P 40 SR T A AL BB ) SR VR 6 Bk Bl Ve 7%
SRS SOD TS AR S5, P LUS YA
Ve E ok, B =ik 2 5 A SOD k2 .

*3 HEMHAERTEERFHEE
Table 3 Foctor loadings for petals character

variable of Rosa roxburghii

A Ffif it Loading
Variance PCI PC2 PC3
S i Total phenolics content 0.6274 0.1102 -0.1543
JLEEHR & Total flavonoids content  0.0979  0.5035  0.856 7
B =i i Total triterpenes content  0.2857  0.628 2 —0.364 4
#eAE % C &t Ve content 0.6234 -0.1577 -0.001 0
HBEALY AL BT P SOD activity  -0.3557  0.5612  —0.330 8

3 e

AL R, 3 Bl AL R rp S = DA
A K 60~65 d YRGB 3k i EE 5 A 0 G 9T
SEIAHIE ORI R rh R B B T A
2 ANHIALRA L, DR IH 4R A B Bisf 17 LA G 3 ) B i 2t -
AR AR, ARAFSE R, 3 Fhfil AL A B A
B S B T ALSE (R MR JC I 22 5 A K
60~65 d BUAM R ¥R SIS A FF & MR IR
T 5 o, =85 DO AR S v s PR I, =
KWy AT LLEREAE K 100~105 d HIFL i 78 3 Fhifil
AL A R ) Ve B AT SOD T TR AR TR
SR X Ve A1 SOD Jr T i & LIRS 3

TR, LAY 0 & & KRR P i =
min, ATVEA A A 3E3E BR A, B 1B 76 1 28 (reactive oxygen
species, ROS) it 15 ik S 40 , TR 7 AL 45 b IR
I I | OO I AT PR 4R AR AT P R R AR I R
R L, R KRR PR RL L Rk — i
B AR A EEWTEEY R, b Ve S ES
TR FG ™ 5, S 5 AN ROS MR, SEMIAE R
B T AR ARAFFE o O A0 AL IS 2 A 5T B AL
A AL BE JT & Ve 1 SOD BREIVE it 45 518 ol AL
B4R 5 H X DPPH - Fil- OH W5 FRfE J b AR,
AMWFFE R, TOAF R AL PR S | SRR R Ve
5 FRAP FXS ABTS - THBRAE 1 22 IEAH G, X 5K
T SRR R e 7 AR o A R 5 4
R—3, ALK 3 BRI F ) 3 M A LT
PEIHR R A AT > 2y > | X6 A [i] 56 PR 78 5%
PR RG-Sk 5t | JC R A BN ABTS - 5 B AE 1 il Bt
DPPH - i§BRGE T LA S TCAF I AL FRAP YR RIFEEE = T
HA2Fp B R}, S Fis i 0 o ) R o AT A
SR Ve S XHTAALRE I B TTERFE N 46. 512 8%
S = R A SOD IS B TTRR N 28. 625 4%, B BT
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Fiil & TTHRR N 16. 723 9%, Ui A R AL H 5 R

PRV S R A 4 DT B AR DI RE T H: U B A Ve J]EE
sE T
S LR =S PR AR R i AR

W, H2 Ok B Z BT E A, Ao R,
P 25 ) o 5 A B 3 0 T I A8 5 e LA T R Pl
SRS BT e BLEN AL 22 I $ UV A9 DPPH - il
-OH JEFRBEJIEL Ve 5, A% 7 510 0T 5 vk Bk #5 9T
AALRES Y, =R R BAA bUETY Bk PR
PUOREE P HIV BUEEE | I A [ i 25 A BTG PR
AW, 3 A AR b S S B
T ICRIFNTCAF R B IS A i 35 5 T HA A5 B
STHLEALRE T TTRR Ry 46. 512 8%, AW RS
HEABFFE S G5 AR, 2 24 S ot w5
BE Ty B R sk A, W
I, B R RO SR o R 2 B 1 £ 2R IR,
JUH DL T A e . RIBL SR AL B =g P HU
thﬁ%ﬁﬁ%ﬁ@ﬁ%%ﬁ%ﬂ%ﬁﬂﬂ%w¢w

il B T AL S R & B A5 i
Tﬁﬁmm<ﬁﬁm%ﬁ&%%%%E%mE%E%
B,

4 Zig

PRI 2 AN GRh B N & A 4 6 TS P Tt
TR AT RE 1, (BN [ ik PR 20 8 5 AN [
e R TSR I A B RS BRAE T S T A AR
ZESE o RPANRIIE I R 5, A R R S S R A
Ve & it f i, MM AL RE ) feil , ELAT 2 28 T80
XA RE ) B R TTHRARIBE] 75% AL, K
BRI AR =mE YRR, 4k 34
L b B AT AR D AR B AA  BOT 1 RS A R
S
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Analysis of Main Active Substances and Antioxidant Activities in
Leaves of Rosa roxburghii and the Two Related Species

ZHOU Guangzhi LU Min AN Huaming”
( Guizhou Engineering Research Center for Fruit Crops, College of Agriculture, Guizhou University, Guiyang, Guizhou 550025)

Abstract; This study aimed to understand the changes of the active substance contents and their contributions to the
antioxidant properties in leaves of Rosa roxburghii Tratt. and its two related germplasm R. sterilis S.D. Shi and R.
roxburghii f. Eseiosa Ku. The contents of vitamin C ( V¢ ) total triterpenoids, total phenols, total flavonoids, and
superoxide dismutase (SOD) were determined in leaves of three developmental stages ( young leaves, mature leaves and
old leaves) of the three germplasms. The iron ion reduction ( FRAP), 2,2 ’-amino-bis ( 3-ethyl-benzothiazoline — 6 —
sulfonate) ammonium salt ( ABTS) andl,1-, two phenyl, =2 —hydrazine group ( DPPH) were used to evaluate the
antioxidant activity in vitro and the principal component analysis of five kinds of antioxidant active substances were also
made.The results showed that the changes of total phenolics, total flavonoids, Ve contents and SOD activities and the
three antioxidant activities presented mature leaves> young leaves> old leave in 3 different leaf ages of 3 materials, while
the total triterpenoids have the highest content in the old leaves. In mature leaves of 3 materials, the total phenolic
contents and ABTS-+ free radical scavenging capacity of R. roxburghii f. Eseiosa, the Ve contents and DPPH - + free
radical scavenging capacity of R. roxburghii and the SOD activity and FRAP free radical capacity of R. sterilis were
higher than the other two materials, whereas the total triterpene contents in old leaves of R. roxburghii were significantly
higher than the other two materials. Correlation analysis showed that total phenol, total flavonoids and Ve were
significantly positively correlated with the value of three antioxidant methods. The principal component analysisindicated
that the five active compounds with antioxidant capacity in mature leaves contributed to the antioxidant properties showed
total phenols and Ve > total triterpenes and SOD > total flavones, and the cumulative contribution rate of the three
components were more than 90%. The above results provide important theoretical basis for understanding and developing
the functional components of three Rosa germplasms leaves.

Keywords : Rosa roxburghii Tratt., R. roxburghii {. eseiosa Ku, R. sterilis S. D. Shi, active substance, antioxidant

activity





