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54%. 72 DPPH A & & 4= ABTS A & 75X b | 30 BALE W IR B3I 539 25 VC> k) ALt > ] L2 > ) 2L4% | 5F B 4 ALet [ 2
DPPH # W & A= ABTS A w7289 1C5 2 %1 4 (4.57 +0.70) . (115.99 + 2.21) pg/mL]4= 4] L £ [*F DPPH # b & #= ABTS A w72 49 1Cs,
2 A A (5.12 £ 0.24) . (127.61 +3.31) pg/mL]#4F M 2 £ 5 VC[*F DPPH A W 2 #= ABTS A g 2 69 1Cs 2 %1 4 (4.47 +0.38) |
(121.42 £ 2.65) pg/mL]Lx £+ L4 it F &L (P>0.05) ., 4t £ R 3R k) ZUAR Ao ) 2ot 3 A2 BSR4 o k] BLeb e i 3 (K
HAR S E RS, T LA BRY O RINR BN E R IE

FREBIA R LR ) BLAR R et SR A0ER A8 B AR AN &3k UK AR AL B

Study on Content Determination of Ellagic Acid in Different Medicinal Parts of Rosa roxburghii and in
vitro Antioxidant Activity of Its Ethanol Extract

TAN Denghang', WANG Pengjiao', ZHANG Shuo’, ZHAO Mei’, LIU Yan', ZHANG Min"’, GAO Xiuli"** (1.
State Key Lab of Functions and Applications of Medicinal Plants/School of Pharmacy, Guizhou Medical
University, Guiyang 550025, China; 2.Experimental Animal Center, Guizhou Medical University, Guiyang
550025, China; 3.Guizhou Provinical College of Microbiological and Biochemical Pharmacy Engineering
Center, Guiyang 550025, China)

ABSTRACT OBIJECTIVE: Compare the contents of free ellagic acid and total ellagic acid in fruits, roots and levels of Rosa
roxburghii, and to evaluate the in vitro anti-oxidant activity of ethanol extract of three medicinal parts of R. roxburghii.
METHODS: Free ellagic acid and total ellagic acid were obtained from different medicinal parts of R. roxburghii by ultrasonic
extraction and acid hydrolysis, respectively. The contents of them were determined by UPLC. Using half-clearance value (ICs) as
anti-oxidant evaluation index, free radical scavenging test of 1, 1-diphenyl-2-trinitrophenylhydrazine (DPPH) and 2, 2’ -binitro-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) were conducted for ethanol extract of different medicinal part, using vitamin C
(VC) as positive control. RESULTS: There were significant differences in the content of free ellagic acid and total ellagic acid in
different medicinal parts of R. roxburghii. The content level of free ellagic acid was in descending order: R. roxburghii leaves
(38.49 mg/g) >R. roxburghii fruits (20.59 mg/g) >R. roxburghii roots (11.35 mg/g); the content level of total ellagic acid was in

descending order: R. roxburghii leaves (197.08 mg/g) > R.

A JEGIH BN A RHE SIS H (No 23T LH 7(2015) roxburghii fruits (49.36 mg/g) > R. roxburghii roots (21.86
7354) ;s BN EE T HHERHEAA BRI H (No B4 & KY F7(2017)
158) 5 Bt M BERF A7 20 17 AR E A AT 1 45 97 S BIBHRZR & 5 (No 57}
B AA(2017)5718)

LTS o BESETT ) P2 2R SO AL K B . B-
mail: 280061522@qq.com

BRSO T S0 FSE ) « v 25 230 TR S of free ellagic acid in corresponding parts. In the DPPH free
Bl . E-mail: 1550434689@qq.com radical scavenging test and ABTS free radical scavenging test,

mg/g). The contents of total ellagic acid in the fruits and roots
of R. roxburghii were twice as much as that of free ellagic
acid in corresponding parts; the contnets of total ellagic acid

in the leaves of R. roxburghii were five times higher than that
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the order of antioxidant activity was VC > R. roxburghii leaves>>R. roxburghii fruits>R. roxburghii roots. There was no statistical
significance in the effects of R. roxburghii leaves [ICs to DPPH free radical and ABTS free radical were (4.57 +0.70) ,(115.99 +
2.21) pg/mL] and R. roxburghii fruits [ICs to DPPH free radical and ABTS free radical were (5.12 +0.24) ,(127.61 + 3.31)
pg/mL], compared with the effects of VC [ICs to DPPH free radical and ABTS free radical were (4.47 +0.38) ,(121.42 + 2.65)
pg/mL] (P>0.05). CONCLUSIONS: Among fruits, roots and leaves of R. roxburghii, the content of free (total) ellagic acid is

the highest in the R. roxburghii leaves and in vitro anti-oxidant activity of its ethanol extract is the strongest.

KEYWORDS Rosa roxburghii fruits; Rosa roxburghii roots; Rosa roxburghii leaves; Ellagic acid; UPLC; Acid hydrolysis;

Anti-oxidant activity

HIZ4 (Rosa roxburghii Tratt) &—Fi 24 £ 19 FH A8 3% 7k
BHEY) , T2 T T = U g Ak X, R AR A34
ZFHTAL, ER T 2003 A R Bt M A4 TR 2588 L RIGZ M 5t
AR, Hor, AL AT T A g SR TS
BRI A7 B AR A AR G G SR
g, RIZL AT T B RIRUR 2 5 H oAl 2y
FABCAE, F TR YT IS e S5 , T i 3 it AR B AR
HE AL XN, WA 8GN

Z A A 2GR 2 — TR AE IR
(MAHEETBONENEE TR _RITEY R T2
MRSy , B RAFIBUE P BUEALSEEN . 78
FHAR S b, LA BB AR A AR IR A /b, H 32 82
DABRAE B BT 98 AP TE | 20 IR A Jo R, 15
FSERALRR™ AT SCHERHGE , >R FH = OB 435
B T DU SR R AT B ] 5 i 92 (UPLC-Triple-TOF/
MS) %7€ T RIRLR S A AR RR AN 3 FhER AL R,
B H AT R UL SCHRO B W] 24 3R 057 v i R AR R &
AT . A SCRRR A 1, 1- R 3 -2- — Al SR ik
(DPPH) 1 2, 2" -J5¢ 80 3 XL (3- £ JE 2R FF: WAL 1Ak bk -6 - T 2 )
(ABTS) H H I BRI, 43 5% AL AR 2 B
BRSNS PEE T T R0 A H i R WL SC
BRHE B PRI P . FEARETE B E LR
BN R 25 FHARAL (it AR AR rh i 8 R AR 1R R B A
PR 1) B e I, R AN [R) 245 o7 BB 4 kA T A 411
PUAAALIEPE HLE , AL IR i A ORI R i 2%

1 #7
1.1 {88

Agilent 1290 % UPLC ¥ ( 3% [ Agilent 23 H] ) ; UV-
2700 RILA M6 H AR Shimadzu 23 ] ) ;KQ-300DE
RV P PR e ge (R LT 5 AR A PR A |]) s TB-215 D
BRI F T R (ALt 2RISR R R A BRAH]) .

1.2 ZmEiH

FIFLR HIBLHLFII B 2R B SE A e L A
i 28 5T BE AR K 20 A 24 24 it & D DR A Rl 48042 S 4y
R ARG Y R, roxburghii Tratt (H5Z AR AN BE
2 HARN TG Bee, 1 40 B i, A7 45 5 BRAE R X R
i (5 1013A023, 43 . =98 % , HE& = E ) 44
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2 C(VC) TR (F1E5-: 105N032, 4fifF . =98% ) #4Hidt
IR S R A BR 2 F] $2 4 s DPPH A5 i i (L5
W12A9E55779, 4 i . =98% ) . ABTS A i iy (41t 5 .
K18N8M48402, 4li i : =98% ) 4 iy I g i i A= 4 ) 4%
AR FIHEAE; 2 (FEEBR A A, @i al) ; H g (@
Al ) ERIR (Peghal) \ —H AR (A3 Hral ) 4 3
pa Bk 2R BR 2 ] 5 BB oK S ([ 2548 T4k
SR BR A | A A4 ) 5 i K O N ik i i AR A
FRATD.

2 HEELER

2.1 BRBEENE

2.1.1  FWAEIES (L) BRARTER X RE b V5 W ) 4 < B
BRAC TR 0T RO T RS R, NI S0 R T RS i v
470.4 mg/mL BYIEW , 3 0.45 pm AALIENE , T4 CIR-AE,
2 o (2) DU SR A R U 5 v TR Y ) 45 - 255 SCliR
0, A BIBORIBLR BRI AL AR SO K 45 5.0 ¢,
FEEME , IARRIL ) EE (7 1.2 mol/L 5% ) 50 mL,
85 °C[Hl3i 8 h, PR F et 25 R Ak 4 2T, 3Rt FH I
DR A T 2 25 T 100 mL f it rh , VR BRI . i B4 SR
FRIBUARR16 I sh ARS8 25 4% , BORIZL -1 i 3h
AARRFE 50 15, 28 0.45 pm GFLUE L 8, BDAS . (3) Mt
EOEACRR AL M A 2%« 2275 SCRR v, 43 i O]
LR AR A4S 5.0 g AE B FRE A 90%
FH BV 50 mL, 25 ik F2 8 h, i 75 A FE (1) #%6: 300 W,
W% : 45 kHz) 30 min, 08, FEATIERE 28 RAOKG 2T,
B s FH — H ARG % 0 45 T 100 mL s, 1R A Bk
W o KRB R BRI AL () B S T Sl AR AR B
251,42 0.45 pm SRALUEBEEUE , BTG

2.1.2 @A S 2 E ALK @ik s ACE Ex-
cel 2 Cii-Amide (100 mmx2.1 mm, 2 pm) ; FishAH:0.1%
HRK (A)-Z I (B) , #6 B3N (0~5 min, 3% —6%B;
5~10 min, 6% —16% B; 10~25 min, 16% —21% B;
25~35 min, 21% —30% B) ; F: i : 40 °C 5 Hii # : 0.2
mL/min; K % K : 254 nm, FEFE AL . 3 plo R %5 WL
“2.1.17 T A PR A IR AR I S AR R 1
B[R 2 PR A A i i i g AR IR R AN
[i) 243 RS A7 (A A W T 0 A % B o B W i sh A
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WA 7ol B Y CEN T g v = Wi T S N T AL BT S ¢
ZEREFRAT TGO R AR R I TE AT, B X I
TCTE, BRAL R 04 5 RH 21004 [B] 119 43 5 5 > 1.5, B A B
PUSFEAE BRI AT T 4 000, 8 v 208 A €2 Pl LI 1
2.1.3 KMERRERFZL KEEIC2.1.1(0) 70 PR
X IR LA 1.0,2.5.4.0,.5.5.,7.0.8.5,10.0 mL, 435I & F
20 mL S, IR S AH 2 28 2 208 35T, BIAS R [R)
TR Y ZR G0 BE SR, A i 2. 1.2 W gk A
PEFENRE , I DASEAE R X6 S 10 S50 o v 8 SR A AB s (x
ng/m) WU AL BR (p) 2 hil bRl 26, 55 87 [ )
TR, A5 AR EEAEIR Y B H 5 FE N y=136.97x —
2 249.2(r=0.999 6) , LHIHEEIERRTE 19.96~199.60 pug/mL
o A S P PN LU TR R P O R R A

2.1.4 AEFHEIRE  BC2.1.37 R A B TR E
20 pg/mL [WEFAE R XS BE b VAT, 45 2. 1.27 T T (il 25
PEREIN E , B A 0RRE 6 IR, TE SR IG TR AL . 4551 WAL R I
A RSD=1.35% (n="6) , WL 2SHE B BRI
2.1.5 FAEMEREe  BUU2.1.1(3) 7 Ik B I e B R AL
P 11 ) B SR A 3t VBV, 40 ) T R AR R 0.8,
12.24 48 hJi , $4“2.1.27 TR {433 2 F ERE I 5 | 0 5%
WETHI AR . 25 WAL TR A TH ALY RSD=0.97% (n=5) ,
FIHER AR ZWAE T 48 hINFEARE

2.1.6 HEMIKE BOHNBRRFE SR 5.0 g, K% R
B, 3L 60y, 20 BIFE2.1.1(3) T 7 vk il 45 I i 125 4 A8
W2 B HER S0 TR T L SR i “2.1.27 I (033 4% 4 kA
FE OSRGOS S . 458, e Y &
IRSD=2.17% (n=6) , R ik E LR AT

2.1.7 keI KEAE 1 g ORI Rl AL
TRES R T A S 1 80% . 100% 120 % Jil ABEAE
PR o BRI, 122, 1.1 (3) 7 )y e i 45 000 e 85 B AL PR 110
HER A, BV BE 28 3 AR Al ARG #<2.1.27 IR
O S AR A |, 10 SR T AR T S R AL R B AR (]
WK, G50 BRI TR 197 34 i R 99.88% , RSD=
1.43%(n=9), Z5RIF%E1,

2.1.8 FESAEEIIE RS REPRBORIAL A R R Y
TR it B3 AT 2, 20 A 2. 1.1 (3) " 30 ol 4% 2 i
SRR IR L VAR R B AR R 1) A T R
KRS SEATHRI A 30y, 421,275 (38 S5 E RS 0 SR
W TR R R4S R A P R AR R 1 . 25 SRR, A
i B R AR R A B R R & B IH R TR AL
SRR RAR , Ho e DU RUARASE i rhiife 2 AR TSR A
R o A AT 5 AL SR BUAR v SRR IR 1 1 2 AH
A F R AR TR O Y 2 A%, AL R AE R S
Sk FE A7 U0 B2 MR AR R 75 1 5 A3, M E 25 SR L2 2,

2.2 RIEREZAEBBAERYHEIMENLEENE
2.2.1 HEWHIEIE (1) VC XIS AT A B R VC
X BEE B, IIA 60 9% & il b o £ R BE 43301 3.6
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F1 ERENELER(n=9)
Tab 1 Results of recovery tests(n=9)

PR, RRRJESE,  MMAIMAR, AR, W, PHEGE, RSD,
g mg mg mg % % %

1.000 9 20.748 7 153540 36.090 0 99.92 99.88 1.43
1.001 5 20.761 1 153540 362300 100.75
1.001 1 20752 8 153540 36.1537 10031
1.000 2 20.734 1 20.536'5 41.268 9 99.99
1.000 8 20.746 6 20.536 5 413553 10035
1.001 4 20.759 0 20.536 5 413055 100.05
1.0023 207777 25.674 8 458238 97.55
1.001°5 207611 25.674 8 46.9980  102.18
1.001 0 20.750 7 25.674 8 45.8557 97.718

R2 HRPEREBMESEEBIEVNELER (n=
3)
Tab 2 Results of content determination of total ellagic

acid and free ellagic acid in sample(n=3)

- B st ividin
/E\E,mg/g RSD, % /E\i,mg/g RSD, %
HIZLR 20.73 0.76 48.86 1.36
HIAUR 1136 0.46 2185 124
AL 38.66 0.71 197.94 035

JE 5 Axo 24 2.0 mL i W/ V C X B W +4.0 mL T
IK B W6 BE 5 Ao oA 4.0 mL & JE Sk 0.1 mmol/L [y
DPPH #EVE T+2.0 mL 60% BRI G . IF A4l
KRz AT E . BRI 3 U, B
{H . >R GraphPad Prism 6.0 #4318 &£ i X DPPH
LK BOHTRYEIE (1C.) BRI T 5 427 IR
I RS T AL BT HL , P<0.05 FR 2 SAT e 25
B SRR RIBUAE 25 AL EE4E )% DPPH H
H BT B3R BE 0 110 i 583 HE 1 Ay ) B I > ) R > ) Bl
Mo o AL R BL R 6 DPPH A 1 BL % BRAE ) 5
VCHIY, ICs 22 5+ LG L (P>0.05) . HIFL 342
FHTRALEESE X DPPH [ Fh BTG BRI P /NI 5 235 2R
W3,
®3 REIANLRAMAERY Y DPPH B BHEMN
ABTS HHEREREM (x+5,n=3)
Tab 3 Scavenging activity of 3 medicinal parts etha-
nol extract of R. roxburghii to DPPH free radi-
cal and ABTS free radical(x ts,n=3)

12,2448 .96 pg/mL (1) 251 %F I8 §h % %, 7 5 DPPH H
P ST B a6 (%) BE P X B R 285 AR B VC X HE G
FIA 70% Z, T B 10,2040 .80, 160, 320 pg/mL 2 41
JoT Fe VR JEE (A0 BRI, VR ABTS H BRI R 9w 1)
FHAPEXT BR . (2) DPPH A E V5 U« G %5 #% & DPPH AR ifE i
i i, A TJCK S, §il s BE A 1 mmol/L ) DPPH It
W HJCK CBER BRI 25 Wi 45 %1 0.1 mmol/L ) DPPH
PRUETA IR, %5 F o (3) ABTS FRUEH R - K5 % FR o ABTS b
YE B IS &, A T0% B Bk 8 7 mmol/L (4 i
VI, 25 FH o () B3 it VAT - 20 RS 2 BRI B AR N
FIBLH Ry AR 45 0.5 ¢, B FHIERIEIH P K% A 60%
P 15 mL, %5 %€, FRE i, B A Ab 3 ()% £ 300
W, 43R . 45 kHz) 30 min, BUH , 502 5 FAR R E i &
FH 60 % & B AN A2 Dk 2% 0 T i, #2757, Uk, BERuE
EARRy & [ o W SRl A O B I B 7o ey
BN 40.4% 14.0% F126.4% o K &4 B0 4 91 T
60% LI T M RE A 3.6.12.24 .48 .96 ng/mL R4 i
FEURE (O SR VA, T DPPH [ 5 Bt s B 4%
PRI 5350 FH 60 % £ T35 fff 314 F% Sk 10.20,40.,80
160,320 pg/mL F 1|5 v B A il 3, FH T ABTS
H R BRI

2.2.2 DPPH HHIEERRIALE S5 30", 25 H
0.1 mmol/L DPPH FR#EVA K 4.0 mL 5 AR i e B o4t
IRV C X SRR 2.0 mL, JRIGIR S IR T I
Qb #E 30 min J5, 76 517 nm K R I E H OB, #
M4 5C1153 DPPH H H 255 BR % . DPPH H L3 B %
(% ) =(Ay— Ax+Ax0)/A:x100% , .71 : 4/ 2.0 mL fiEist
VARV C T R S TR 5 DPPH FRUETA IR RN B

HHEEZG 2019 4F55 30 B4 9

b ICq

" DPPH f1 i, pg/mL ABTS [1HE, pg/mL
AR 5.12+0.24' 12761 £331°
AR EAR 8.79+0.34° 236.41+125"
A EAR) 457+0.70" 115.99+221"
\(o 447+038" 121.42+2.65°

TE [ — bR AN [ L 0], R IR AR 22 S e gt it X
(P>0.05) ;s 45 FEEA ], AR 22 R AT GE1 2738 L (P<0.05)

Note: if there are same letters in the same index among different
groups, it indicates the difference is not statistically significant (P>
0.05) ; if the letters are different, then it indicates the difference is statisti-

cally significant(P<<0.05)

2.2.3 ABTS A HEWEBRILE =% 0k rik", i
“2.2.1(3) "IN He J& >4 7 mmol/L 1) ABTS 5 15 W 5.0
mL, A FE 4 140 mmol/L ()3 B FR B 88.0 uL, 1£ %
TR T AL W 12~16 h, R JG7E 734 nm K40, FH 70%
CEEFE ABTS FRUEF AR B 2 68 (0.70 £0.02) , 7%
Mo HERRLIC2.2.1(1) "N 251 5T W VC X R
VW B AR B TR 0.1 mL, 2» B A R RS By
ABTS FRyfEVA I 3.9 mL, IR 2], 76 2 i T S 6 min, T
734 nm AN I E WG E (e ) 5 [R]INAERR % B ABTS
FRAEIEWE 3.9 mL, LA 70% Z % 0.1 mL, T 734 nm
WAL I 5 FLR R (Ae) , I A ABTS H 3
THBRA: ABTS H HHEIERR (% ) = (45— A4e)/Asx100% o
FERA K R TR E . B E R 3R R
PE, #“2.2.27 BT J5 vk 15 1C 3 AT 4 M 42 1 4
Mro G55, HIBLAIR 24 FHER 0 BEA 9 5 ABTS H
FEUE BRBE I (05 55 HE T Sy Y i > o AR > i AU
o, AL AR BLE X ABTS [ S R BE 1 5 Ve
2, 1C0 ZF G2 E X (P>0.05), HlFL 3125
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PALEESEIXT ABTS [ FH B BRIE PR /NI i 25 5 UL
%3,
3 itig

(21 )R R 24— SR A4 ) X AT SR A 2 1 3l
AL Ak 2 B I VAR T T RS gl T Sk
R AR 2RI R A A 0 Al | R L 2 A Y
F14) F e I VR AR A T BRI AL R IR 1 R
PIAEDCHGE o AR R AR IR I R B kR IR 2 —, H
W& 2% FIHRGE T A R P P2 O AL BR 1
PR RS AE T R S AR A A bk o A
H BR AR AR & AT T b, A5 ARER
B, AL AR R O T W s TR AR . B
SCHERFRE A A4 Bz il B BRAE IR 5 522028 32 me/g™ 1T
B I e 2 AR IR B (200 39 mg/g) , W T A
B o TR SCHRIRGE  BEAE TR 5 MRAR IR () Z BT L R 7
FETHNAL A 258 v i R AL BT 2598 2 A v T L ()
VERG S s BT 2L 12 AR TR AR B 1 5 A B
WAER . I, 250 KI5 , LAEAEIRAE A X RE R
AL S

DPPH F HEF1 ABTS H Hi BL i BRI 1E Sy 28 iy
RSN AIE I E 7k, Tz T i 25k e A Ak
TEHEPEH HR e, ARSI 2 DPPH A i 361 ABTS H
H TG BRI, FAE 1 RIBEAS 6] 25 HIFRAL B4 i A4
FEALVER . R ¥AEDPPH H 5 A ABTS A 1 L1 R
TR I BLAS ) 24 FH BT (1) B A 1 ik 553 0 345y
AL > AL > IR, I H AL AR 1Cs,
EFBAPEXT BE VC A2

UPLC & s 25 S B/, B[R] 24 FH AR A Hh e
BIEACTR O it = I S i1 A - (38.66 mg/g) > il B4 AR
(20.73 mg/g) > HIFLH (11.36 mg/g) , HLBRK A5 i B
WEAEIR O S U [RI A A R BE (197.94 mg/g) >
AR (48.86 mg/g) > AR (21.85 mg/g) . A UL, A
AN TR 25 P AN 28 B K i i i AR TR VAR IR ) & A5
B 7RI, X R WIRIBA ) 245 FHER AL (R AL B
KT AL R T 1 B R o

ShEA RSN ARTE PRI 4G AL R (57
FRACTR 5 RRACTR ) & 1t e 25 A0 Hr , R I AL
WEALIR & i dem , PUAR TS R Ao o IF HR RIS A7 () 4%
AETR O i, X L P A TS PR . BRAERR I
ZW R AT AT BT S AT P, SO D R RS [ 25
FHEBAL A AT MY 9 55 5 H 2 By e & i 0y S Ik mT B
A BBV R BT DI IE . A5 RLRTLR
G IR FRIBL GRS AL T — i S et T
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