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Thermal stability of antioxidant property in aqueous extract of Piper
sarmentosum Roxb. leaf

LIN Zhen", WANG Jia-Xin", CHEN Qiu-Ying, LI Jia-Wei, LUO Ping"

(College of Chemistry & Environment, Guangdong Ocean University, Zhanjiang 524088, China)

ABSTRACT: Objective To investigate the thermal stability of the antioxidant activity of the aqueous extract of
Piper sarmentosum Roxb. leaf. Methods The extraction of Piper sarmentosum Roxb. leaf with water at different
temperatures was used to detect the DPPH and hydroxyl radical scavenging ability of the extracts at different
temperatures, and to evaluate the antioxidant activity,, and the content of total polyphenols, total polysaccharides and
total flavonoids were quantified. Results The aqueous extract of Piper sarmentosum Roxb. leaf had antioxidant
capacity in a dose-dependent manner. When the extraction temperature was 50 °C and 80 °C, the aqueous extract had
the strongest scavenging ability to hydroxyl radical and DPPH radical and the corresponding ICsy numerical values
were (0.604+0.004) mg/mL and (0.314+0.002) mg/mL, respectively. The changes in the content of active substances
were correlated with the changes in antioxidant capacity. When the extraction temperature was 80 °C, the content of
total flavonoids, total polysaccharides and total polyphenols in the extract was higher, they were 24.91, 232.07 and
34.98 mg/mL, respectively. Conclusion When the aqueous extract of Piper sarmentosum Roxb. leaf has the best

scavenging ability for 2 kinds of free radicals, the extraction temperature is different, and the scavenging activity of
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DPPH free radical has a certain thermal stability, while the scavenging activity of hydroxyl free radical has a poor

thermal stability. However, total flavonoids, total polysaccharides and total polyphenols can be fully extracted at

80 °C without thermal decomposition.
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TR 437 R K SRR S T LA b S8 A R 8 2 A 1O R,
XEH A TE P E Y B Z IR B R R . BRIk, SR A
FHUA S BB SR, A I — AR R ARG B X fi
A ZE N FE B B PR AR 7 AR, TR L )
Ml . B2 LR R 2 S A TR, 1 Hp Ak g
FI BN, SRS I TS

2 MREREE

2.1 RAFNEIEE

S e 0 2 (OB S AR B 25T 5 2R [ ST I8

ToK I TRIR S  WAHIREN . T KA B A N .
TOKABEIR A 30% AL E . EAKE IR AR . A
wINE . A AL al, PER AL A BRA FD); P T AR HES
(HPLC=98%). AKX mol/L)(JH M- 2E A BR S wl);
1,1- - 2- =R R (DPPH) . JUKEEEMLE . —K
HEERETFROITE, LiEE AR ARA ),
BRER (A4, BETL T 2Bk A R R, I (4Hr 4,
JTARFIAL R A BR A\, 4B ZATEEEE 99%, T 7R
AR e 13 A BRA FD)

BL25B37 #HAHLU AR FEMLER); AUY120 4K
(HA B H]); TGL-16G 5 30 B O WL e 2 R RR
HBRAAT]; UV-5500 £40aT WA Y66 BE (L oe T He
AR .

22 LWHE
22,1 $ERBMEH &

A V1 (R GG SR A BEREDL A TRE, BRI S g BG
FEE R THEIE R, DURNREESA 1:15(g/mL) i AZEIRK,
Sy BITRAEIRIE J 50, 65, 80, 95 °C FIEIRIZEL 2 h,
4500 r/min &0 10 min 5, BCEER, RIS 3Em-R B!,
222 wAEE A RE

(OIAZEMHRI) % DPPH H 2k BE 1 1 2

BAE 4 DNARERBUERRE (50, 65, 80, 95 °C) N3¢
WG ZEM B E D 4 4, B4 430 H 0.350.0.245.0.171
0.120, 0.084 mL, JiNZ&{E/K = 2.0 mL, filA 2.0 mL DPPH
VEW(1.0x10™* mol/L), 1RATGHUE FHiAL 30 min, LAZEIE
KVEZ IR, MERIRAE 517 nm AL 6 (AN,

e IR AR AR, DLRAE Tk bR A A )
2.0 mL 5 2.0 mL Z&HRUK, iR A, DURZIZE 2.0 mL DPPH
WS 2.0 mL ZEI80K, 12k Age BRAINESPTAT 31K,
LA RO A,

DPPH 7% &%%(%FWX 100

(2)Us ZEMH RIS BRE A B AR T B
BTE 4 ARFHRBUREE (S0, 65, 80, 95 °C) MERIAYIA
EMARIWIE N 4 4, BHSHE S AR s 2t
I, MZERKERR 250 mL, RS & JE-Fe*'-H,0,
PE _ERFESE B TSR . 43R | ranie)E,
IRAA, T 37 °CIRIR/KIA 20 min, IELE 510 nm AL ARG
o EANEBPEAT 3 K, g B E! M,

F 1 BTHEIE-Fe*'-H,0, EMAER
Table 1 Table of sample addition by o-diazophene- Fe?* - H,0,

method
| HEE RMGE BT FEanE
/mL A;/mL Ay/mL As/mL
WAL AR 2% vl 2 2 2
A R AR 1 1 1
TR 4k 1 1 1
7&K 28 26 25
FE 25
H,0, 1 1
SRR 30 30 30 30

H: BEIRFhZE 0P (0.2 mol/L, pH 7.4); 4B 4 4E¥ (5.0 mmol/L);
TR R V4K VA (5.0 mmol/L); H,04(6.0 mmol/L),
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SERBOEAE"S, HEAR R
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5 %= x1009
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my AFMA R, ¢ mo R 2 EE 5 5 mA
FiiE B, g 0.0667 Fon 1 mL AZEMREHLS A
0.0667 g MR &N} JFARL
22,5 $EeHRIRYIBAE KRS F 6N E

(1) B ] i 1) U (RIS PR W 3%

K B FRIBCT M 2 AE F A T HR IS 5.0 mg, FH 60%f
WO FERIFE R E S0 mL, #4), B3 0.1 mg/mL )™ T H
HEV W . MERRIR I _ERFRUEA R 0. 1.0, 2.0, 3.0, 4.0,
5.0 mL T 6 X HIGHE, HIMA 30%L B2 5 mL, A
5%NaNO, ¥ 0.3 mL, 5], & 6 min 5, A 10%
AI(NO3); ¥ 0.3 mL, $£4], JU'E 6 min, FFILA 1 mol/L
NaOH & 4.0 mL, fJ5IIA 0.4 mL Z&18/K, B4, ME
10 min &, F 510 nm KA E W ERE

BEAR R REURE T 158 f G 2 - B B —5 5
SrHIEC 3.0 mL F 4 L HIERE S, e LRI i E B
SRS, BRI YT 3 K, ARG IRBCER (!,

(2) 2 Sk R 2 R T - R )

W BPRBUIC K48 59.7 mg, FZEWKIEMIG ER
% 100 mL, EPAIF83] 0.597 mg/mL (FRHER 45 HHAW, B
WRRERW 0, 0.5, 1.0, 1.5, 2.0, 2.5 mL, ZHIImzEiEK
ERZE 25mL 5, WMIPUZBR S 2.0 mL F 6 il h, 4o

FIA 6%EBYER 1.0 mL, ¥4, HIIAMRERR 5.0 mL,
5], BCE 30 min J5, T 490 nm AR G

B A W SR U B TR 15 2 A9 G 20 R BV R B — 1
JE 43 A 0.2 mL T 4 34, He R 7 TR e A S A A
W, BRI E AT 3 IR, e RBCE A (20,

(3) B Z B 2 1 I %E (Folin-Ciocalteu )

Knpr i — K G W E TR 11.1 mg, F/KEMH
Ja AT 100 mL A& 500, 53] 0.1 mg/mL A& TIPS
HEW o A BB & FRRARENL 0.0, 0.15, 0.3, 0.45. 0.6,
0.75 mL BT 10 mL i, 4FIMA Folin-Brialil(1:3,
V:V)2.0 mL, &4, BCE 5 min, FMA RS 7.5%
Na,CO; ¥ 3.0 mL, FHZEIR/KER S 10 mL, $#5), T45°C
A6 30 min, £E 760 nm E K FIERSEE,

43 9 BUAE AS TR) 2 BCTR B T 45 210 09 0 32 0k 4R By
02 mL, BT 4% 10 mL iRXEH, e iy gl e b i)
LW aR, BHWEBTAT 3 R, BARss BRI,
22,6 HIEAE

SZIEE K FH SPSS 25.0 5 Origin 2018 3k {4-#/E4 740 2,
B 2 T LISE I HASD FoR . AR 25 5 R AN 2
SIMIREE o

3 HEREHR

3.1 EEURE IR EMTREIME LA
3.1 RBGRE xS E e R I A R DPPH At 48 7 ¢4
R

HH2% 2 FIAN, AR IS L% DPPH A 2 R
A—EERECR, R IR R RS, #
st DPPH H B ESERRAE 1A W35 00(P<0.05), 1 80 °C
B 1Cso LA, HIEBREE SR BIHRSR. MIRREILT 80 °CHf
BT 80 °Cht, Htf DPPH Atk s KkAE 11K, X ATRE
S IR, SrELIEMY RS A S 7RI 1Y
FERT 80 °CH, KEBATHLAAIE MY 32 AR

#2 FEIZEUEAE MM IS DPPH & AR

Table 2 DPPH radical scavenging ability of Piper sarmentosum Roxb. leaf’s extract at different extraction temperatures

PEBGR B /°C DPPH H 375 Bk R ICso/(mg/mL)
& /(mg/mL) 0.68 0.47 0.33 0.23 0.16

50 0.351+0.002°
THBRH/% 78.04 62.63 43.98 31.81 22.02
& /(mg/mL) 0.58 0.41 0.28 0.20 0.14

65 0.387+0.003°
EBRR /% 68.92 4923 36.55 24.13 17.31
e B /(mg/mL) 0.50 0.35 0.24 0.17 0.12

80 ) 0.314£0.002
TEBRR/% 70.52 51.20 37.56 28.09 19.64
W /(mg/mL) 0.71 0.50 0.35 0.24 0.17

95 0.33620.002°
B/ % 70.92 67.65 51.37 37.65 27.65

TE: 1Cso fEJR AN Rl/NE “FRER IR 4520 18] B9 28 5 1 351 (P<0.05).
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33 REUREXIREMEESENEMN

Ml 2 T, B IBORL B T, dA SR R A e
PLSE IS BT MR KT 50 °CHY, TR 15 °C,
JORRDR R B E T, ATRER M FIRES T 50 °CHl, #
FAERAT KBRS, SO A 80 °CHY, WAZEn- 4 HUY)
TRREAR, TSR AR 95 °CI RS BE FIk
B i K (6.1040.46)% (P<0.01), 3% A B il T i 1R i
75 4 0 S i M R R, KRR S R R R
IR, X SRR SR AR A
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Fig.1 All wavelength scanning spectra of Piper sarmentosum Roxb.
leaf’s extract were obtained at different extraction temperatures
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Fig.2 Effect of extraction temperature on the yield of Piper
sarmentosum Roxb. leaf’s extract
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Table 3 Hydroxyl radical scavenging ability of Piper sarmentosum Roxb. leaf’s extract at different extraction temperatures

LR E/°C ¥ A SRR ICso /(mg/mL)
W /(mg/mL) 0.93 0.65 0.45 0.33 0.22

50 0.60420.004°
TEBRR % 80.52 50.65 28.57 15.58 10.39
e B /(mg/mL) 1.15 0.80 0.56 0.39 0.28

65 1.121+0.058"
TEBRE% 52.41 29.17 12.28 8.33 2.20
& ¥ /(mg/mL) 0.99 0.69 0.48 0.33 0.24

80 \ 0.831:£0.048"
THBRE /% 61.96 34.83 23.07 12.72 3.07
W /(mg/mL) 0.98 0.68 0.47 0.34 0.23

95 0.745+0.042°
TR/ % 66.23 44.08 21.49 18.64 2.41

TE: ICso {EJR ARl NG “F BRI 45 28 18] B 25 5 18 35 1L (P<0.05).
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IR KAE 9 (34.98+0.39) mg/g, it 80 °CJm, HEE&
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g3 2H 0 ok DU Al e AR T S 80 % R
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Fig.3 Standard curve of rutin standard product and flavonoids content in Piper sarmentosum Roxb. leaf’s extract at different extraction
temperatures
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Fig.4 Glucose standard curve and total sugar content in Piper sarmentosum Roxb. leaf’s extract at different extraction temperatures
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Fig.5 Gallic acid standard product standard curve and the content of total polyphenols in Piper sarmentosum Roxb. leaf’s extract at different
extraction temperatures
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