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Abstract ; In order to investigate the relationship between antioxidant efficacy and active components of Smilax riparia, the

HPLC fingerprint of S. riparia extracts were determined, similarity evaluation and cluster analysis were carried out, while
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analysis software was used for PLSR to establish the spectra effect relationship, and validation test of in vitro anti-oxidation

was carried out. The results were as follows; (1)HPLC fingerprints of 13 batches of S. riparia with 14 main common peaks

were established. (2) Thirteen batches of S. riparia samples were grouped into two categories, the samples of S. riparia with

close geographical location were clustered into one group, and the chemical fingerprints of S. riparia with close geographical

location were highly similar. (3) PLSR showed that the areas of peaks 1, 2, 3, 5, 6, 9 and 14 in the fingerprint were

positively correlated with the antioxidant effect, while the areas of peaks 4, 7, 8, 10, 11 and 12 were negatively correlated

with the antioxidant effect, the VIP values of peaks 9, 11, 3, 4 and 5 were all greater than 1. (4) Peak 9 was oleanolic

acid, Peak 10 was ursolic acid, and Peak 9 had the largest scavenging capacity for ABTS free radicals. Therefore,

antioxidant efficacy of S. riparia is contributed by a combined action of multi-components rather than one component, and

Peak 9 (oleanolic acid) may be the material basis of the antioxidation effect of S. riparia.

Key words: Smilax riparia, HPLC, fingerprint, antioxidant, spectrum-effect relationship

4 )8 3% ((Smilax riparia) i B & Bl ( Liliaceae
Juss. ) FHP R SR M MR 28 (FE#E45, 1978) , 1R Fr e
WS, 2R R A R 2 (R EE, 2017 ) 5 78 I KR
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25 E R SRS 2R B O R Rk A
H 2 2 8 I T B (2R AR, 2002) o 1 T TR
BAH SR, R T 2 M PR IR h o S 2 B
YER ZH] 1 & 22 KN, R v 2l 3222 25 %004 o i) iF
FERMK YR . B AT &, oS AL O T B
MY EE L R TR ) 2 A R0 2 4 e A 2
LU0 AR T RE T 51 A 2 R, A G
WFoE E I, 4 B 3 v i 2 W 25 45 il oy B A B A4k
TEPE(WRESE 20125 Li et al.,2006) . 5% D)4

RSV AR ML T AR AN TR 7= X O T SRR T
DI, T P P 24 2 b4 B R A T8 M DX A A
K HPLC 45 8B 1 FITE Bk ABTS B 209 /E
BT S I E J7 12 , 38 5 X AN ] St Uk B8 4 FE 3R Y
SRS AT AL VA | (3% e il BRS04
PUAACTE PRI SE i foc /) e 1013 73 Hr i, SO 1)
DL R)E; (1) AN [ 7 1l 1) 24 50 i 4k 2 R AE A A
SelAl; (2) A4 RS 20 b4 A8 M= IXFE MR L 5 (3) 4+
RRYTRA T L 258 e AT 4

1 MR 5T %

1.1 #FRLAN {25

Waters 2489 155 % A (A, 1% 4% ( 35 E Waters 72y
7] ) ; Multiskan Go 4= % 1 i #r 1 ( 36 Thermo
UNCIDI

Ih R B R o b A, O O i Al
ABTS (2, 2-B & -X( 3-2, 37 I e I Ik -6-idf iR ) —
AR, 2021 4EW [ 36 [ 22 50 bR A AR By A R
ONED) s FERCR R (AR FETE A MR A R A
fit5 :18051406) AERIR ( LR S AETEAE VR A
FRAF] 41t . 18081601)

R (H5:S1~S13) &) PP EZ K
FIRLA B ALY E N A AP ELE (Smilax L) fH
YA BRI MR ZE (BN 55 ,2021a) , Z5RFFE AR
BEEWE L,

1.2 /&

1.2.1 i1 &  HUFRRAMMN 1 o, AR
FEFEIE U RS % A 80% F BEVA W 20 mL, A
30 min, &, AR TR, B 0.22 pm A AL



/NG S B3 HPLC 15 8URTE Kbt AL 1R 1% 2O R E 5T 2133

11 18
1 HEXERRERFR
Table 1  Information of Smilax riparia
Rl g Rl g
Sample Place of origin Sample Place of origin
" 15 M " TP B
) Jinzhou, Liaoning h Ganzhou, Jiangxi
© P “ e
Baise, Guangxi Shaoguan, Guangdong
N . -
s3 AR $10 FEET
Sanming, Fujian Nanning, Guangxi
4 TR I S11 IR
: Qingyuan, Guangdong b Jinxiu, Guangxi
s SO 5 . R
Guiyang, Guizhou Yizhou, Guangxi
“ A s R E A
Guilin, Guangxi Yulin, Guangxi
@ R
§ Hezhou, Guangxi

UEREDE L, RIS, PRHEGE SR EUR TR AR IR,
809 HH P2 ) Jsg B — Xof FEE it i 5 VR, 53 S0 A 85 W B 5%
WORMR AW 0~5 mL 5 AR A 0~5 mL, il
A 80% H i # BE  f HE A 2 5 mL M, T
0.22 wm A HLIERLIE T, Bl IR A 5 IR S ( 5
BURMZ 0.038 ¢« L7 BEIRIR 0. 047 ¢ - L),

1.2.2 HPLC &3 %4  WatersCORTECS® C, (13
(2.1 mmx100 mm,2.7 wm) ,#E N 0.5 mL -
min” , FE 20 C, WA EE R 0.5% B R K (A) -
NG (B) KW, BEFEVERDE ( 0~5 min,95% A;5~
40 min,95% ~5% A;40~45 min,5% ~5%A) ¥
M 205 nm, #EFEE 2 L,

1.2.3 & FH 58 MEERE 12,173
MR AE i, He 12,27 gk S R, E AR 2 6
WK, TR X O B8 Bsf ] A X6 0 T AR Y RSD MEL, 52
B R W, 4% €0 135 05 (1% AF X £ B B (i) AR % e T L
RSD ¥/NT2.3% , RIS RG 2% B R 4F, B
R HUR RS S4 RS IS & 2R 6 {4 1.2.17
] B A i A RO A 00 2, R X % B S ) A
U TET RS RSD fH, S22 W | 4% (i 04 9 AR X O 22
IFE] AE X I TR AR Y RSD 21/ T 2.73% , 6 W J5
BEEMER A, fooE Ml R B SR 250 Y itk
MR (S4) 3 E 0.2.4.8,12.24 h J5, &
“1.2.27 W3S S5 1R R 2 AT, T AR X IR B
) AEXFUE TN AR A RSD fH, 5250 3R W, & (5 15 1Y

FEORT O B8 B 1] AE X 0 1 ALY RSD ¥9/8NF 1.31%,
FWIRESVATRTE 24 h WA ETE BRI,

1.2.4 e sC g w2 R i & I 0 FE o I IRCR G
HRIR BV, #5%1.2.27 HPLC 3% 45 -0 5 |, 32
SRAHR R GE s T 2 3 45 SRS A R
FEVF RSG5 (2012 fR) ™, R 34 800, 1 A [
TR 0.1, 45 Z B IE G, #EAT DT, A il
X RE B B e 13 b4 S e st BE 1) E
A IFHEA T AR LB TEAN

1.25 FREREBERESH B 134K
i A e Y 0% TR A SPSS 22,0 B4, i H
Ward J7 3 - RO BE B AT 3R 2

1.2.6 WAMAE R F L KEHIRIARBRH K 0.2
g THEEIRA , A 80% H B 100 mL, #75 30
min, &, #ME IR /D R 28 0.22 um A HLYE R E
ib, 78 50% £ B A, H L TC B 5T 1 VR JEE Ol
2.0,1.0.0.5.0.25.0.125 mg - mL" B EE 5% W,
FREL ABTS 38.41 mg, MK MG, % BIFERE
10 mL s B R A BE R 7 mmol - LY
VW, I AV BE Ry 2.45 mmol - L™ 4 53 6 R #1
WIREWA R, E R AL 12~24 h, BDFS ABTS+
AW, 75 96 fLARH, 433 A 2.0,1.0,
0.5.0.25.0.125 mg - mL" fRE SR 20 WL, 73 51
A ABTS+ TAEW 180 L, VL Jo/K 2k 25 (%)
BB OIEEETFHEZ 6 min, 7F 734 nm 3K T &
WOCRE A 3 Y (E/NVE S5 ,2021b) . ABTS & Bk
AR = [1-(4,-4,) /4,1 x100% , A, %5 [
VR, BIJE/K Z B ABTS (9 A {5 ; A, NEE LA R
FABTS RNV G 19 A 5 A, Ry2s ORI A {E, 1
FHWE B ABTS B B 3E B0 A J7 ik X 13 A4
[FIHE R YR 1Y) 2F B2 S A v iE AT T O, OF i T
BAEM I 1C, 1H

2 HEREAH

2.1 FEEEEMEL

FIFH HPLC A EE T 13 AR = Ho ok i 4 2
SR 14 A BB g 1045 8ORG24 RS
il HPLC 280 3% WL P 1, A il o) FE L LI 2, 5
A 5 R FEXE 350 T Hop 2 A i g,
Hrp 9 SoAFFEURIR , 10 5o RERER , TR A X HE A
) HPLC KWL 3, 43¢ HPLC #5803 14 4
A m L R R 2, R 2 TH, | Sk
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Fig. 1 HPLC superimposed fingerprint of 13 batches of Smilax riparia
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HEYR S4 . S5.S8 .59 . S11 il S13 A4 B AL & I A
IBEFE 0.943~0.960 Z ], 48 8L 3% AR AL 22 [6]
(1) 22 ) B AR BB A — a2 R b s O ) 7 R TR
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EUL b S e A B SR R IR 25 5, TR I
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Fig. 2 HPLC control fingerprint of Smilax riparia
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9. FFHURIR ; 10. AERMR,
9. Oleanolic acid; 10. Ursolic acid.
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Fig. 3 HPLC chromatogram of substance control
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(J7PEEEAR) (S10()7PURT°) (S12(J PHEM) ;5
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M) SO(JTARERL) S PE4 ) \S13()7
TRy, Hob BB T2 2 ()T E ) (S6 ()P
FEM) (S12() PFEEM) 55 S5 SN 5 BH ) M &
P , J8 T 5t 48 s Bt M 5 7 PG 58 45 1 FE AR
ACHB I 1T S4 ()7 ARG ) (SO (T ARER ) (S8 (T
PaEEM) ST PN S11(T P4 FH) S13()
PEEM)EREIR T ARAXE S RE LK H
X, PR, 3 e x4 i e i e A 0 17 0 T AL A 2R
T AT LUK b B A BN B2 I A RS A
i S S R UR Y EN VY Rl N OEAE S
KOS AT B, = B — E AR
EZ BRI AT RE A% B I OO 00 M S e 4 B S
i Z AL RAE ) 22 572

SEHER 75 BB Squared Euclidean distance
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Fig. 4 Dendrogram of cluster analysis

of 13 batches of Smilax riparia
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—ERPURAER  HRE N 2.0 g - LTAYZE RBEFE
i BT AR AR FHTE B K T 50% , Fo4 vk B 1 7
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Table 2 Relative peak area of common peaks in HPLC chromatograms for 13 batches of Smilax riparia

FA 1% Common peak

B

Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14
S1 662.76 1716.82  49.26 39.83 71.22 73.87 267.14 74.05 4.9 50.34 19.47 18.75 33.14 5.54
S2 722.68 2 566.61 15.91 9.25 23.41 22.45 453.87 57.61 3.46 4344 2497 31.19 58.54 10.58
S3 650.61 2 750.66  29.33 20.22 21.15 24.15 361.97 76.87 3.44  50.57 93.19 10.49 77.66 9.22
S4 432.26 9196.98 15.68 5.18 22.72 12.58 335.83 77.47 3.63 48.32  21.11 36.09 49.41 6.85
S5 280.38 3 056.52 5.75 5.39 19.58 8.94 284.78 31.76  3.33 47.93 29.13 26.09 94.81 10.39
S6 394.23 3129.47 7.24 2.99 12.25 6.37 169.45 23.25 3.79 46.14 30.00 28.66 71.80 9.27
S7 770.45 539596 31.43 14.16 48.81 33.46 516.60 116.58 12.63 46.85 28.84 10.46 45.67 17.29
S8 466.36 4 576.74 1.79 499 29.61 16.93 300.21 67.41 96.03 63.16 51.14 3538 89.51 14.04
S9 761.19 6 840.77 7.47 5.21 16.62 17.81 594.40 60.02 3.31 45.73 24.40 25.41 40.10 8.61
S10 511.14 3468.10 17.10 4.38 12.85 1596 284.21 28.55 8.47 46.33 22.76 27.23 54.89 14.16
S11 561.76 9392.18 20.69 439 21.93 37.66 214.70 82.53 2.83 42,76  24.40 36.20 63.04 8.52
S12 576.48 3521.11  20.62 22.56 29.97 73.51 323.79 4235 3.57 46.59 10.72 52.03 19.38 4.13
S13 536.97 5618.17 154.68 33.16 63.60 40.50 399.95 28.30 2.96 4430 58.91 39.63 124.93 14.75

#£3 13 MHRERTMRNE SR B S T 0 5 S 125 e, 0647 i/

Table 3 Similarity of HPLC fingerprints of

13 batches of Smilax riparia

A ARALABE G ARALAEE
Sample Similarity Sample Similarity
S1 0.965 S8 1.000
S2 0.983 S9 1.000
S3 0.992 S10 1.000
S4 0.997 S11 0.997
S5 0.999 S12 0.999
S6 1.000 S13 0.999

S7 0.999

i SI0C) PRI T ) (ST PE4E 75 ) P SA feis ok
FHXTAES , ST (AL T8 M) A1 ST ()7 P BTN ) 1y B
55 5 HEARA U B 35 P i v o 4 0 ST A T ik 55 1)
RT3 2, 15 B B 45 2R 5 48 SUE S A LR A
R R W 4l R A 58 A — B, UL R g AT
IRANREIX I3 2501 B 25 0005 0 55
2.4 IBRX RS

PAFE SR vh AT W 1w AR R i 13 fHE A

TR IAE A BT, A5 B O RO R R EUE S I
VIP {8 ( XIPRZAS 55 ,2020) . 13 #t 4 B335 80 &
T T A HAT R AT E IS RO R AT LA 5,
HVIP LK 6, tE 5 FIE 6 n 4, 45 80 & 3%
1.2.3.5.6.9.14 SRS AMBER Y E
EAHX,4.7.8.10 11,12 S 55 A RCR Y 2
FAE;9 11,3 4.5 SR VIP (HI KT 1, 3l
X BB TE BT AL VR P O bR 3, i — 2 iR
TNTTECR R NI AR R A R SR A B A A AE FH i Ak
BT
2.5 FERBREIMLENIEIERE

K BERE TEPEAL G A (FRIUR IR ) X HR
TooK ARG S 2 10 mL 25 50, 8 25 B
VW, TCK COBER R, B R Y 1.0,0.5,
0.25.0.125.0.065 mg « mL™ ) i B 4 J IR TR, %
“1.2.67 T F 5B ARAE A SR BRI TS R R, 8
e REN], FFBURBRXT ABTS H i 209 7 B %40
Bk 26% 47% 70% 11% 81% , H: 1C, [ 0.194,
VL SR R A R 1 1E bR ABTS A L1y g
AR AIE N EEN 2 —,
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3 W54

AWFFE R HPLC ¥, B REHES T A TE] = H i
13 it 2R B MAE 8UR 3 i e 14 > R B @
g FEIN T FFECR IR AR SR MR 2 ki, 13 b2y
A ELAG 5 v AR LB U B A R S 24 A I e B AR R
SE o J3Ah, B b 2 dE SR RS EL A RO T R A
PR RS (IR 255 ,2018) , H 5 & & T2 I RO
[Fi] | X6 €0, 335 0 114 3 5 85 TG v R, AN R T A i
U 5E 4243 T, AR SCHh 4 RS 4e sl 1Y 14 A 3=
BAEIE ) 7 B AT 0.79 ~7.02 Z Ja], A4 5
I B FEAR T 1.0 Ab, Ho Ay (it 06 3 18 i S AR
KT 1.0, FFECRIRARE SRR 1Y S B 2 55 b
KF) 1.0 DAL, AR FE SRS AS T B T A 1 4y
FE B S5 X B AR B o 64T F 8 D ) s e AT
SR EEXT B bR o3 0 1) S5 1R 5 vk AT AR AR, 1 43
BIREIRE) 1.5 KU,

A FE SR A TR 2540 B 45 SR 3% I M B, B LR
T A AR R SRR R O — 28 O H M SRR B Y 4 R
SR A4 S0 P R AR R 5, 33X U B B S LR
i R 2% 85 T BB SR B M 2R BB SR Ak 2R RAE 25 B i
SCHER 2R | T Xt J2 rp 24 T8 b 2 b1 TR BR A SRR 22
— (BRIEAE,2021) o JUVEA RS PO RR A
2 R TP AR AT L) B — R R 2 A (B AR AR,
2018) , LT Vo 4R B3k vl B A — s 1Y 38 b,
ARG L AL AE — R L EDE T X — a5, R
=R B SR PT AL TE M e, RO T
P EAR PR,

ST R ABTS A i 2 19 BT & 4k e Jr ik i
A= B SRR A DU S 2R W, A [RD 7 LA Uk Y AR R SR
PUEALTE T A7 e B R 0 25 51, U B 40 R 2R 25 44 v
AIREAEE P AL T o, R R h & A
KA FORE LIS I (R FY , 2017 ) | iX S8 43 1 A
Sy Tk AR = R R 1 A R SR e ) 2R
A B e ¥ 25 3000 By, A A SR BE 5 45 R
RIE T RN A R 25 BROE M (A IE R A
2020) , WS F LM P LS B AT B4 HEic
ZHF R B R 2R 25 IR, N 2 7R R Al AR A
K SR RRVE N =i B R G i
S5 (2019) WHoE R W H AT Br S0 AE T, AR SCHR ST
SR BRI I 56 25 R i I S R R HL A SR 1 BT
AALRE ST, S B S ARSI A , IEA,

x4 NEUBEUENELSR
Table 4 Antioxidant effects of 14 batches of Smilax riparia

R TE R

v Samples with different concentrations

FE e

(g-L7) ICy,
Sample
2.0 1.0 0.5 0.25 0.125

S1 5343 3191 22.14 14.56 6.12 1.79
S2 68.91  41.47 2294  10.59 4.49 1.39
S3 81.87 5336 31.04 1459 12.12 1.05
S4 65.69 41.27 23.15 10.68  10.28 1.44
S5 67.38  38.72  21.09 8.67 3.53 1.45
S6 63.94  37.17 18.51 7.54 2.51 1.54
S7 48.61  25.52  14.28 5.55 1.35 1.94
S8 58.50 3538  15.66 7.05 1.55 1.66
S9 61.58 36.53 20.04 12.10 5.70 1.57
S10 58.77 3238  17.89 9.11 3.87 1.67
S11 58.60 29.67 16.66  14.02 3.38 1.70
S12 69.92  39.51 20.57 11.06 4.82 1.40
S13 70.44  38.77 22,57 1l1.11 5.01 1.39
1.0 ‘

a“i 0.5 ‘ [ .

H L -

:'ii -0.5 -

s

]

Bs5 4$EXRRN_FEAFTERXR
Fig. 5 PLSR regression analysis spectral efficiency

diagram of Smilax riparia

AR SCIE I T RO RS R B RS B 4 SR
1.2.3.5.6.9,14 Sl H0 -5 H 4T A L BE 1 2 1E A
K, R WA R P AR n] BE 2 22 B i 3t
RV 2SR . A, BOOR A B2 A DG B 8 X 4
SRR B ST T o0 B %8 (3845 )L,
2017) (HIE X S fF 5 n] BE BEA B XA 23 B 1
PR R B3 P 123, DRI 3 oA Joi o 42 ol A v
HA P B 2 RE D TR M, T LA i S 3 Y
Al g 5 P B AL S A HEAT B X R B 2 B O M E
XL, — B TR B 1 R AR R4
Je BIBFSE T 1A
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