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Preliminary study on anti-oxidant activities and material base of n-butanol
extract of Boschniakia rossica
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Abstract: Objective To investigate anti-oxidant activities of the n-butanol extract of Boschniakia rossica (BEBR), and preliminarily
determine the material basis of'its antioxidant activities. Methods Antioxidant activities of different polarity extraction of BEBR were
performed by wusing 1,1-dipheny-2-trinitrophenylhydrazine (DPPH), 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid),
diammonium salt (ABTS) radical scavenging assays and ferric reducing anti-oxidant power as the index. The aging rats induced by
D-galactose were used as models to investigate the effects of different n-butanol extract parts on the content of MDA and the activity of
SOD and CAT in liver tissue; The chemical composition of BEBR was preliminarily analyzed by HPLC-DAD-ESI-MS/MS. Results
BEBR had good scavenging effect on free radicals of DPPH and ABTS , and well performation in ferrous reduction experiments of
FRAP determination. Compared with the model group, all indexes of MDA, SOD, and CAT in liver tissues of rats from different dose
groups with BEBR were significantly improved (P < 0.01), which showed that levels of MDA reduced , the activity of SOD and CAT
increased and back to above normal levels. The anti-oxidant activity in vivo showed in a dose-dependent manner. Nineteen chemical
constituents were tentatively characterized by HPLC-DAD-ESI-MS/MS, of which 14 were phenylpropanoid glycosides (PPGs).
Conclusion BEBR has good anti-oxidant effects and PPGs are the main active constituents.
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1.1 AR

BRI, R A SR AL, S
T0, 2 B i IR B0 S 0 O A R R RO
Boschniakia rossica (Cham. et Schlecht.) Fedtsch. )
T4 15, DPPH. ABTS. 4i/:% C (VO) BT
Sigma A#]; HEAYEALEE (SOD) k7.
i (MDA I AL ERE (CAT) 78
FI O EE G250 D-FFUME. R ZA (R
A REY) TG 2,4,6- =L IE L =2 (TPTZ)
V) ] 25 4 AL 2F AT PR A 7]

1.2 &8

Agilent 1100 series LC-MSD it 1%,
fii: Agilent SL B! 2 40 27 BF RS, A% DY oH
IR IS BESIRTIES (DAD). HENHEFE . 4E
IRLA6 . Chemistation 1b2% T E¥%%; GL-20G-H U
TR B0 BP211D BH-J5 50 2 —H R (b
WAL R R PA R A HD; BEFR{X (Bio-Rad 24
FDs 752N AN WA T RS AR A
BARATD; e IR % RN DS
B PR AT TGL-16LM B i v v 55001 ( F
R AR YR A BR 2 7 D5 MDF-382E BRI IK

i OCHA=FEATD; XW-80A BUiEiR =% (i
R RIS R AT AR R 3 Hr 4l
1.3 KEsY

Wistar KR 36 H, BERERSE, 16~22 JH#L,
R 200~220 g, M HICTRAEEDE AR A,
VFA[IES 2 SCXK (1) 2015-0001.
2 FHiE
2.1 ERRHRAMEH&

H R0, Peidhe b, Witk 5y, E 40 C
T T, TERREC R, Mk, o 20 H
JRUOL, BRI K 300 g, BT IRJERH, in
A 70% CBEFAMIFHLE 2 ¥k, BEK 3 000 mL, [A]
W1 h, PERE, AOFRHGE, JREIRAE, T HL
T KRR LUK IS 408, AU A itk
SR BEIR W, IE T BT AERUEAE, 5
HIA AR BB . S TR, BERR AR, 1
TRERGA .
22 BERBFARRMEZEEBA AR K E T
1ﬁ|\[20—23|
2.2.1 DPPH H HIGERSEE DL 95% Ll A ¥ 7]
Bl 90 pmol/L () DPPH A tHIEM, IR WAL
BCELH, K23 EEUR 1.0 mL, 5 3.0 mL AN
R S 2 R IR A, 25 CEOLIE 20
min, f£ 517 nm WE R BOGRE (4D 15,
4 DPPH W& 8% .

DPPH i &% =1—(4,—4,)/4,
A; > DPPH Y S5 RO A IS J 1K) A {8, A, Vs RIRIAS
MR IS ) A L, Ao N7 DPPH ¥R 5 10 A i
2.2.2 ABTS H HERHE FERRSE  HAK AL
% 7 mmol/L ¥) ABTS 5 2.45 mmol/L il A7 T ) I
G, BT 23 CHRARE 12~16 h, #il#%
ABTS [ HI5ERH & 7. T KRR IR, 7Ek
K 734 nm AbH: 4 {524 0.700+£0.005, 7 ABTS H
A HEBH S 7 TR BX 0.1 mL AN[A) JF B R 328
W5 3.9 mL ABTS H M E 7~ TIERKRE,
23 CHW¥E 6 min Ji7 il & KNV IR-GHI7E 734 nm &b (1)
AMH, 2K A . THE ABTS 3SR %

ABTS 5% =1—(4,—4,)/4o
Ay ABTS TAEBSFHNEBIR G RIS K A i, 4, W2k
KFIFFME IR GG A {5, Ao NEEKA ABTS LAEHIR
BG4 8
2.2.3 FRAP M BAALAE S (IERY FRAP T
¥ : 300 mmol/L B PR #h 2K, 10 mmol/L TPTZ,
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20 mmol/L FeCly BLAH AL . B AR MW, &4
PR Ja A5 WA 100 uL, JIA FRAP TAF# 3 mL
VAT [N, 40 min J57E 593 nm AL 4 1H.

23 ERHEIETEZENSMARNRELFEITN
2.3.1 Wl ERI RG2S FER sc D-2FFURE
Fo R URE AR (R 526 7, % 36 X Wistar KBl
BENLT A 6 41, Z3 il R A, B4, VC X
HRAL, BOWCRIE T ARG, b Sl 0.5,
1.0, 2.0 ghkg) 41, B4 6 FURE, MEMES-:, 145
% 2 HHTgE, BREETUK. B igiss,
R HE sc 5% 1) D-2L-FLpEAERLER K, B H
1R, 452550800 100 mg/kg, FRELERE7 8. Mk
BRI 1 RIFURZE 2, FORARIE | BEAEHGRAI.
i BRI ig 4T EORKERIE T A G AL
0.5. 1.0, 2.0 glkg, VC 414% 15 mg/kg ig 457 VC /K
VI, AR, 10 mL/kg, 0 IR AR ig []
SRR BEERK, FIREELLS 2 7 .

232 FRINEEAMHIEDPY BRARRA S
NAEOK 14 h, DL 1% EVEE 240 (10 mL/kg) ip R
TR, R RURHIE R 05, UK A PRI
MU AR 25 20K R, TG P, FHAE R SR K
MR, RN 2RI EEK, KB ROE
JRZHER 1.0 g, BT H0A HORFER A Dudae g%, DL
Eb 19 MEEBIinA 4 CARE K AR SR H 55
HR, HHA S mL B0, 3500 r/min Z0 15
min, HOL E3EBAEARREA, &H.

233 A WA SCTR AR DT SR SRS
SFALEEIEI E SOD JifE, N BUAE 2 e MDA &
B, RANBBEINE CAT 351, 2 Dy il &
FEAR R R AL, HAR3R @l I P T4
24 EBEREETEENESMLERS S

24.1 {Mil4 1k  Agilent Eclipse Plus-Cg (0 FE
(150 mmX 4.6 mm, 5um); Va4 HEE-0.1%H

PR /KU G 2 R, BEMBR 5 : O min, 30%
FHEE; 15~30 min, 45%F[EE; 40 min, 70% F
50~65 min, 100%HEE; AR E 0.3 mL/min; £
WP 254 nm; AEi 30 C; BEFFE 20 uL.
242 JUELME EWIEE YR (ESD: kil y =
A AN SR m/z 50~1 400 H kAT
Iy T 5005 TSR 350 °Cs TEAMABUA
# 9.0 L/min; Z54b k77 0.24 MPa (35.0 psi); &
MEHE 4KV,
2.4.3  FESIGE  BUORDOACHREIE T AL HGHS A7 FF i
1.0 mg %A T 1.0 mL I, 1 0.45 um S8, 24T
HPLC-ESI-MS/MS 73#7 .
25 FHitESTR

THERBURILL X +5 KRR, KA SPSS 19.0 34t
THRAIEAT FRLDS 37 22 53 #T B AR IR P LU A«
3 %R
3.1 EREANERMEZEREAARIMLE L TE LR

28 SPSS 19.0 #AF 53 M 15 2 B BA IR A5
AT DPPH K ABTS 3t B 1 F 2K B il f
(ICso), W3 1. e RO IE B &AL AT
DPPH ) ICsy 4 (25.65741.205) mg/mL, X} ABTS
ff) ICso A (41.816%£2.010) mg/mL, FRAP jkill{5
F R PrEAbBE 1A (13.6434+0.875) mg/mL, S5FH
PEXTREZ5%) VC IR L, SRR IE T
AL AR ST A BE T AR 5, O L4
W PLEATE AT VR
32 BENRFETEZFRIPAUNREZ XRATIEESR
&1 SOD. MDA. CAT BIZIN

* 2 SRR, S, B4R
JFAEH 2 MDA, SOD. CAT fEbrfli 25 W2
(P<0.01). HHRIA LLEL, BORRIE | WAL AL
FHEAKN R4 L MDA. SOD. CAT f&#x
PIfr B2 % (P<<0.05. 0.01), EILAE MDA /K

F1 BERBFFRMEZEIMALAIMIELEEE (X £s5,n=3)

Table 1 Comparison on anti-oxidant activities of different polarity extracts from B. rossica in vitro (X x5, n =3)

ICso/(mg'mL™")

FRAP i LA AL fES) (Trolox)/

ZARFE .
DPPH ABTS (mgrmL™)

R A T AT 101.364+2.828 569.179+3.435 4.536+1.323
KR =G P B r 30.818+1.582 471.556+2.759 11.8174+0.155
HONRRE R LlE0A 87.693+2.121 63.055+1.607 11.686+1.428
FORREIE T RSB AL 25.657+1.205 41.816%2.010 13.643+0.875
VC 18.825+1.324 24.242+1.243 15.6771+0.062
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Fx2 ENEFETEZEIIMNREEARIFIEEL MDA S2K SOD. CAT AR (X £5,n=06)
Table 2 Effect of n-butanol extract from B. rossica on content of MDA and SOD, CAT activities in liver tissues of aging rats (X Xs, n = 6)

CAT/(U'mg ")

45 B (gkg ) (mﬁﬂxﬁ)
X — 1.164+0.252
il — 2.6791+0.283"
BN IE T T AR A 0.5 2.0961+0.261*
1.0 1.756+0.288**
2.0 1.40740.158**
\Ye 0.015 1.16610.146**

SOD/(U'mg ™)
& SOD Cu, Zn-SOD
113.016 £1.653 72.60740.354
81.32440.552"  49.380+0.562"
109.098+1.547**  61.966+1.217*
118.160+1.085**  76.483+0.9424*

131.784+1.476**
138.568 +1.812**

85.7124+1.035*4
90.381+1.226**

11.32440.292
9.6524+0.275"
11.248+1.076*
12.936+1.184**
14.236+1.5414*
14.893+1.249*4

SRR P<0.05 TP<0.01; SEIHALLE: *P<0.05 **P<0.01
"P<0.05 ""P<0.01 vs control group; *P<0.05 44P<0.01 vs model group

PPREAG, SOD. CAT it s, FERIE £ R AL
o B IE T EEAL HGHA 5 A R S A AR
WP 545 255 8 B PG, HRORR e TR
IRV v 71 A0 25 FE A 9 0 A 5 BH X T
VC A, TR ARERIE T RERRGRAL b AR R4
VERIMESS . LA b gh SEui i A IE T B AL R A ]
B S A A ZH R R S A R N, AT ARG IR 4
WHTEATER
33 ERBFETEZERISILERD PSR
TR IE T A RGR AL 4 HPLC-ESI-MS/MS
SN, BRI ERERE (B D SRR S FRE
(K 2). £&iF HPLC-ESI-MS/MS Z30#r, Az 35
AN, AR B T IR o) B U S R R
W PRI, I SCHRAI T BRGSO LG, W20 e T 5
WAL T BERSHGBAL T 19 ME 2284y, 45 B 3,

4 g

PUAAAE 5 AR RS R ED), AW
PR R BB AG EE A 2 A S AR,
SIE RN, SIRIEE . e OISR R
o A IS NIRHEAT AR A iE sl I = A ) — i
PEO 7, IEEAREE, HUAR PR . TR
IR SOD 45 Il ik — R F4k 2% e Nk S g
Bt 2 1 1 S, DAk 1 i Rt 22 00 2 2R 40 ik
Dk

ARSI I 28 Tk R B AR AN [ AR A A A Ak Ak
PUEATEPER LU AT, RIRRK AR IE T I AR B
P RERS I I % DPPH. ABTS H %, JfAE
BRIGJFRE 1) FRAP P i R0 R AF, 10 W5 AR
IE T R B AT (AR ATE Y . A
WIRPTAEALSEEG T, B LR, HORRIE |

t/min

25 30 35

B 1 EREIETEZFIELLS KB RERIEE
Fig.1 HPLC of constituents of n-butanol extract from B. rossica
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Fig. 2 TIC of constituents of n-butanol extract from B. rossica (negative ion mode)

£3 EREFETEZFWIMILF M S HPLC-DAD-ESI-MS® 24745
Table 3 HPLC-DAD-ESI-MS? data of constituents of n-butanol extract from B. rossica

&S fg/min - Ag,/nm oy %?mé TSR (m/z) WA
[M—H]
1 7.1 254 443 313 rossicasin Al*”)
2 82 310 299 255,137 bochnaside!*®]
3 8.7 262,300 311 149 salidroside I 1%
4 9.9 265 519 339 (PR EEE-B-D- A 25 Bl 1128
5 102 265 359 197,153 P -8- R L TR
6 10.6 265 473 149 (S)-XF -7 5L Ik e ~(2'-O-B-Z)- Lt e 7 26 B e )- -
DA P
7 11.9 230 649 179 B-D- ML IR 8 245 B 55 -(1 > 4)-0-L- FR A= HE-(1—3)-
D-(4-O-WIHER )-FEk e 4 257 i 20 1)
8 134 256 299 119 Ab=o STl
13 184 252 785 623, 461 FORBAR AR5
15 199 252 797 649 BACRT BET
16 214 252 781 649 BACRT 107
17 219 255,315 781 649, 487 B A B
18 222 256,330 781 649 BT GHY
19 243 256,330 181 71 boschnarol*¥
20 254 252,330 781 649 HOR AR 1
21 259 252,330 443 311, 161 rossicasin BP”
22 275 262 331 161 B-D-HATHEHRE-(3,7- I H5)-28-6- ) \Fk-2,6- iR
29 50.6 252 619 471 BONCRF P
32 540 250 619 471 BCAF DY

RWGHAAG . R a5 2 K R 4L 28
t) MDA 75t 5 35 FAIK, {8 SOD Hil CAT HiE
BRI RSN 55 1 P (1) 512 56 &5 SR 350 100 B B A% I
T RS I AN T S ) A A R T B B AL

ER, BARE B IMESR R Pk
M3 IE 22 MR SCRR,  ANFERZEIE T I A B A7
b s e 19 My, HPh RN R R
(phenylpropanoid glycosides, PPGs) b5 14 4,
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IETREG 1A (14 SR EY), IIEERGE T o
24 (2 5H S SALEWD, Ty R s 2K,
I3 LAY (4 5R 17 SeEy, L E e
Ji§%53 9 PPGs IR T, Bk i) 910 HE W
IE T REAR G A B 11 3 AT 3085 N PPGs.

HRrHF U R, PPGs A& HURAK 4 A
WA R SE (P R SRBE T, Refg il i v b 1B el 2
SRR P, Y2 A PPGs (b2t
FRT XS iU KRS, B RR BT
SALTEPT, HRE5 &L, PPGs MIHTEALIEH S
HRREM B H s g, EHISHOSN A — 2 1)
S P8 7 )l DT 4 B PPGs (M45H 0B &
I, 6-O-B 2 I F-B-D-HL Wi ] 267 4 28 LW IR H v
(WRTBLIR 7> T BA 2 i R, A IA 3 Fp
PPGs & HATEIFMHUEMTENE. 22K
el QUIE Y S N P R g E
PPGs M ANA HEEK R, HH ARMHERA
PRI H IR TIIIY, RS T EA 2 N ERIET
PERI B 2 AN AR R 5. 3 SRR sk
H], ZZW i PPGs (XS-8. XS-10) FIFRIG Bk
K (XS-6. XS-7) BIHAPUEAAIENE, Ha5d 5
i =

AT ST YRR AR 1) Bt A8 A 1D 3 A7 3
AT NTS St IR SCERIMIF TR I, A%
ENT A2 H0E PPGs, A0 opi4h i)
HIESE 2R, BORFORE T PPGs &Pt
AACTEYER S E R . (E AR AU X R4y
AT T b, DI el Sl o &,
AR S5 bR EA) IO ) 4 B Ak v T R ANBIE ST o
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