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Abstract: The antioxidative activities of extracts from different parts of seven common aquatic vegetables and their antioxidative effects
on oil were studied. ABTS free radical scavenging and DPPH free radical scavenging were used to determine the antioxidant activity of alcohol
extracts and water extracts from different parts of Water chestnut, Citronella, Lotus root, Taro, Water chestnut, and Arrowhead, and oven method
was used to determine their effect on rapeseed oil. The ICs, values of the three extracts with stronger DPPH free radical scavenging ability
among 30 kinds of extracts were as follows: the alcohol extract of Gordon euryale (0.03 mg/mL) < the water extract of Gordon euryale (0.04
mg/mL) = the water extract of water caldron (0.04 mg/mL). The trolox contents of the three extracts with stronger ABTS free radical scavenging
ability were: ethanol extract of Gordon euryale seed shell (1.42 g/g) > water extract of Gordon euryale seed shell (1.41 g/g) > ethanol extract of
water caltrop shell (1.15 g/g). The POV values on the seventh day of the five extracts with 0.1% concentration were: 23.86 meq/kg, 24.06
meq/kg, 23.53 meq/kg, 24.43 meq/kg and 22.40 meq/kg, respectively. The results showed that the antioxidant effects of the five
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extracts on oil were not as good as 0.1% BHA. The determination of the antioxidant activity of extracts from different parts of 7 aquatic
vegetables indicated that DPPH free radical scavenging ability of alcohol extract, water extract of Gordon euryale seed shell and water chestnut
shell were the strongest, ABTS free radical scavenging ability of alcohol extract and water extract of Gordon euryale seed shell were the

strongest. Gordon euryale seed shell aqueous extract and alcohol extract, water chestnut shell water extract and alcohol extract and lotus root

section alcohol extract had certain antioxidant effect on rapeseed oil, but the effects were weaker than the same dose of BHA.

Key words: aquatic vegetable extract; antioxidant activity; oven method

IKAE R TRAERAE KT, ARy e
U, FCrp O R P RN, B A
T Z PRI BRI > e i,
AT & B ER PR R R, S
Ve RS H i, B E SRR TR S RE
JERESIRSEIUA, K EBSEE R A LI RE AL
JEPERHR ARSI A R, RIS+ &5
—NUEEYERIERIVIBT, BT EUERRE R A H
12T HorT AR B R A R UL e, VR4
BRI AR AN RE A A RIVER, TR
HEGRIHTEAMETY: BREBEEPIE TR W 25
FRER MRS AATE I, KB 25 Rz, it
WEPECARE RS, e, FUR. BRSSPI
USRI 2 0k ( H3E . DPPH -1 35 A 5S4 B 1
PUAILEEST, ROLZEM RIS B A BT 035
SRAEST, HPURAIE REFK A BN RIRGTA R
AT LA R R AL RS T S R
[ Erih, S2V5R SRR T SRR & A,
iy 1L e 2% £t P R SR A R R B I e,

A FEEM . RS HRE. KTk, XA, %
FERNZEGS 7 PhEE H LK AR BRI AN R (A
Y BoK$EPN3E 30 PPt A AE I, A 5 %2
FKAE BRI OGRS TR, HRAER R, Pk,
WPEUT 1) ABTS Al DPPH H H 3837 Bl e vk 3k T i a
ALRE I 52  F25 S G SRl IR A AL A AR A
RRIRMEPTEA I RIS %

1 MRERE
L1 AR A

BN EDND/ G W 2 NS N S I S
ik, YT —5)5; S, W T E SR E
Wes 1,1- 2R F8-2-—HHAERE (DPPHD. 2,2-BR%(-—
(3-ZFE- IR IEME-6-hFR ) 4%k (ABTS). iLHfilR
B KRR, RS, Ve, EMEAE. =& FE. i©
JREk . SR, miEmRe, EZAEHAF.

114

12 (& 5#%

SB-5200DTN A iIGvEas, TR Z AR
A PR A T RE-2000A Heikz& kA0, gzt
AR s A360 LAMAT LAY LRETE, B 2Es Bl
BIRAF]: HFAHRT, WEHiERRR 5 LA R
AFE]; 101-A HAERTESE, HE—ERHAIR A
F); DF-101S AR AR Ihiteds, iEZ
1B A IRA T SCIENT2-12N AR THEHL, T
W Z AR AR A F .

13 o7k

1.3.1  LArRA FE TR S 69323

BBk ARSIy N 15 FEBAL, Hoh3S 0y N2
FFCHIZERA, o ARSI 22N
BEMAZEAN, FhmNERAELA, EH
NS R (PR AL, R AR
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79 0.94 mg/mL; {HZ&LEREEHEY) N 10.90 mg/mL, L
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PV FETTKIRY) . ZC SRS DPPH H A
SRRE ST, 1Cso 2/NTF 0.2 mg/mL, HAp7eseien
V). /KIEY) DPPH H HHZEIGRREE Jydeih, 1Cso 17
%5 0.03 mg/mL. 0.04 mg/mL, "E41{] DPPH H H%
TERRBESI SRR Ve 1) ICso HET . IR NZEM
FEREEY TKIE, 1Cso M504 0.04 mg/mL. 0.07
mg/mL, B&ET Ve 1 ICsofH. 7 7 Pk AEiEzES,
SN A AN RIS AL R ER B 1Y) DPPH- I3 B g
ok, HUGREFSEI, HEKAE G SR
DPPH-ii5 R AE J18L55, 1Cs ¥ KT 0.2 mg/mL, 53K
TR TE 45 SRR AL . BRI L T — A58 5%
VU f 2o A PRI ISR ARE /T, A8 elide
YIRIKEEIIR ICs0 1 531124 0.05 mg/mL.0.06 mg/mL,
VY ff 22 el M) A K H2 90 11 1Cso B 73 51 9 0.03
mg/mL. 0.04 mg/mL, HPUFfZE7EHUis kK DPPH
H L Re /1355 T A2 5e e i

1 30 FHHZENY DPPH B FRESERRAE ST 1018
Table 1 I1Cx, alue of DPPH radical scavenging
capacityconcentration from 30 kinds of extracts (mg/mL)

Hdn ICso Hdu b ICs

FRAERY 0.04£0.00°  EASAKRS  0.07+0.00°
FARERY 1712007 FANKEY  2.00£001°
REEBREY  0.03£0.00° FEFEEKERY  0.04+0.00°
FENERY  020£0.00° FEAKREY  11.56+0.01"
X aetEzty 7912004 FErctKERY 6312014
XY WERY 923007  FEARKEY 113720157
FRRERY 1124003 FRAAGRY  2.5740.128
FAWERY 30120045 FARAAKRY  7.00£0.03"
BPERY 020£0.00°  FBHAKEY  0.20£0.00°
BABERY  042£001° BAKEYS  0.94:0.04°
TR 085001 FETARAREY  0.99+0.02°
BAIEFERY  498+0.07"  ARFAGR 5224023
AFEWBEIRY  1090£001'  A%EWKIEY  10.00£0.07
EFRRERY  1.69£0.000  FIFEKEM  4.96+0.00"
EHNERY  10.59£0.02° FFHAAKIRY  11.56+0.01"
Ve 0.03+0.00° Ve 0.05+0.00"

E: BB AR FEEATEFRE (p<0.05), F
— B EMR FEEATEFTRE (p>0.05).
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X 30 FEEAIEET ABTS H H3EE AL 1
R PUELRE /1. B3R 2 AR, H LK AR BRI
30 FREEL ABTS H HESHRRAE I, KB
ABTS [ HESHFREE S EE0 T ALK EEY), Wik
RSN 0.43 g/g, FETIKIZYIN 0.26 g/g; (HZELS
WEETRYI N 0.02 g/g, KT 24H /KT 0.06 g/g. 30
FSEEIR, 2 SEFERESREA S KGRNS5 e
IKSEWHERREE 150, WI5E R Trolox &&EIIKT 0.6

g/g: WERIERY) . AKIRYNERRAE i, Trolox &
B0 A TR EAKENE Ve (Trolox)
1.42 g/g. 1.41 g/g: HUGRZEMTRESEN). KIRY),
TEERY) . KGERD, 7399 T KIEE Ve (Trolox)
EEN1.15g/g. 0.85g/g. 043 g/g. 0.26 g/g. HEM
FEHUINIAENT ABTS H HHIHEBRAE TR, e 1)
Trolox & &EH/NT 02 g/g. 3KiF2FEE NPUxt 8 Fik A
bR BRI ABTS H HHERE /TR T LU, 1531
TEBRBE IR TERE> /K> 7K 38> 22 55> 152> 2
i, SARSEGSE R

72 2 30 BN ABTS EIFRESERRAES (0/g)
Table 2 The ABTS radical scavenging capacity of 30 kinds of extracts

Hdu 4, AP Trolox 2% A AP Trolox 22

* A B 1.15+0.01* % AR 0.85+0.012
%A B 0.05+0.01% % fa kIR 0.03+0.01°
REBRY 1.42+0.06' R R AR 1.41+0.01"
R R NBRY 0.12+0.00" R 5 W RRY 0.01£0.00°
X G tEzRY 0.040.00% % GgrtkiR 0.04+0.00
8 WEERY 0.03+0.00™ ¥ 8 WY 0.01£0.00°
e L) 0.08+0.01° 3k KR 0.05+0.00%
FRNBEFRY 0.050.00% F LMK 0.01::0.00"

BBy 0.43+0.017 3B KA 0.26:0.00"

38R EEIRY 0.19+0.01° 38K 0.09+0.00°
BT RELRY 0.09:0.00" BT R 0.04+0.00
A F B AR 0.01:£0.00" e &L 0.01:0.00"
BIE W BEIRA 0.02£0.00™ Bk KR 0.06+0.00°
FHEERY 0.04+0.00% FH KR 0.0120.00°
EFRERY 0.06+0.00° EH WKL 0.0120.00°

E: S M AR FRAFERRE (p<0.05), F—F|$dREHMRAFRETERTRE (p>0.05),

23w ETLANEE T H R
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20  m0.01% ZEHEEERY
20.01% L FEKIRY
m0.01% FIT R

POV1Y / (meqg/kg)

KA/ day
1 3750 0. 01%REHRER4AIXThAE POV {ERISZMR
Fig.1 Effect of 0.01% extract on POV value of oil
BCHT T LT PR SR BRI, RIS A 5elzd
Yo, ZETOKIRY. PESEFERERY) . JESETE KR
FTTREERD, R ISRl oo AT R, 1
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TEZE 4 dFIEE 7 d POV E 7 A7 FHAERZH 1) 61.82%
79.20%; HAGESFEKGEN), X HRESZ R POV
A BEEK (p<0.05), M3 dEIE4 d, XH
HIREN POV (EHGIRIR/IN,  HOHIH R E A B8R
U, SEMFTREIRYI. KSR LRSI 2
SRS POV (EINA BE K (p<0.05), {HMEHT
AR AINGE T R I50KE; B R 5
fosn, 25 FRIRZLAH) POV M\ 4.02 meq/kg T
26.97 meq/kg, N 7d N, FMFEREHRY). 2K
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) POV 155374 23.92 meq/kg. 22.52 meq/kg. 24.87
meq/kg. 21.36 meq/kg, 7EZR 7 d NI4T B RHIFEIT,
HEARAEN POV A REZER (p<0.05); 5
J10.01%BHA [4IMLL, FASREIAHE B 2 57
(p<0.05), M 0.01%BHA (K205 7 d i) POV {i N
22.41 meq/kg, A7 HIRK POV EH] 83.09%, 57
HAWMAEEZER (p<0.05), FALBEMSE T
0.01%FE T REHEY, AHLEHAh DU RS2 B BOR 2
Rz (p<0.05); TLAFREIZ A NE 1 d H46 POV
HBA BEMEER (p<0.05), HIEWEERYPTEML

A
0r wap
20.1%BHA
s m0.1% % AR Y
éﬂ 00.1% # i 5eKIEY
S 20+ m0.1% 7 L5 R
g B0.1% LK
= m0.1% R
o
2 10
="

KEL/ day
B 2 SRhn 0. 1%RE RN SeAg POV {EAISANE
Fig.2 Effect of 0.1% extract on POV value of ail

FHIE 2 mT%n, BEENNRE R E K, TSR
(1) POV {EAWITH 5y, AN 0.1%34 5 1) AR EUIRE
FHRBBE I 2 IRIGLLE) POV AR B2 1Yk
/NEF (p<0.05). FFPHEEAIH, FETRERYIN
RIGLLH POV A NS ZE K (p<0.05), 1E5
4 d M%7 d POV {H5r A7 HIRERZHIR) 77.93%.
86.17%, FHUURASLSE/KGEN, %2 HHAERZH I POV
HA B ERFK (p<0.05), L5 4d A 7dPOV 14
I3 AN RIS ZH 1) 86.84%+ 90.58%, 25 1 5 BE Y
IKEEHIFNZE SLre BESRI 25 L SRIR 4 Y POV {EIH
BEFK (p<0.05), FHRIIFREESAHE, (HAXHE
R TR B s Bl R
o, 2 FiAERZH ) POV EM 4.02 meq/kg TH4 26.97
meq/kg, 5 7 d I, FFMEREREY. 25 TR
WSS SRR SRV RIRE R POV
H 5358 24.43 meg/kg. 23.53 meg/kg. 24.06 meq/kg-
23.86meq/kg.22.40 meq/kg, AH L HIRIRZH K1 POV
54 B Z IFRIK (p<0.05), LI TLRREEIH
A DA RARSERF Y POV 1, AEFERE AR sk
AT E AR LSRR S I 0.01% BHA 1)
HAHLLIIHE B ER (p<0.05), JIA 0.1%BHA ff]
% 7 d i POV {H A 14.06 meq/kg, NZSAHIRLGLL
POV fH 1 52.13%, W AR T H A LAY

(p<0.05), XfSFF A R R 5, BRI
T RIS ) A TR 2R T,
MEE 1 d 46 POV HINA B ZER (p<0.05), #i
R IR A R T AR VU Fob

T ERE 1T BEHR AN 5 SEFE KSR P Fh i R P4
ACPELFIOHEEYD,  PRITANRIVA BE (A [FFE B 2 7 0t
HIEPUENSER A BB

30 »
—-0.01% FET R

251 -B-0.1% HTRERY)
—0.01%BHA
20 -6-0.1%BHA
—+H

POV1H. / (meq/kg)
Y

i/ d
[ 3 FE T EHRIXI AT SR
Fig.3 the antioxidant effect of alcohol extract of rhizoma

nelumbinis to rapeseed oil

HE 3 w51, FHANMHR POV AEBEAE MR (a1
SEKAWEIN, TN 0.01%FE T EESE) . 0.1%F0 197
SEPIA 0.01% BHA HIZEFFH POV H _ETHEHILAR
Bh, H ETHES LA FH N, 790 0.01%A1 0.1%P
A T P 88 5 T SR 2510 SR — E I B A &K
R HEFREE AT R E MR (p>0.05); FRAHH
Hb, HRVUALHT 3 d PTANSORINEF TS 4 d, T
110.1% BHA HSiFF i B [E] 580 POV AR A%
o, PUAMNRCRERAE, 7NN 0.1% BHA KRR
RAOCTM 0.01% BHA, RUE—EWET, A
BHA WS, HUE RO o R TR R0 Sk
WA —ERPTEAER, (HRCRA T 0.1% BHA.

30
—-0.01% 2 SLFe/KIEY

251 -B-0.1% K EFEKIEY)
-*0.01%BHA
20F  -6-0.1%BHA
—+H

POV1H. / (meq/kg)
Y

i/ d
& 4 RLFKBMI AT IR LR
Fig.4 The antioxidant effect of water extract of euryale shell to

rapeseed oil
HE 4 750, FHANMHR POV AEBEAE DR (]
TERAWTT S, AN 0.01%28 5278 KIRY). 0.1%7% 5K
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FEKIEYIAT 0.01% BHA FIZFFiH POV {H L THE 4
BLs TR 0.01%FH 0.1% P FH B (1) 2 SE e K 2435 6}
SERFHA AR IPTEAAE R, (H PR %
HEZEMEZER (p>0.05); 0.01%5 SE5E/KIEYIAT 0.01%
BHA XM 3 d B 6 d EAHEAREA—S, B
AN, HARVYARFT 4 d PTA MR T )5 3 ds
N 0.1% BHA FISEFFHZE POV 1H L& N F
g%, SHEESEA TR RE IRCR . FiAh = iR
VIR 2 (A% 2R (p>0.05), RIJIX
PR FE B IO E P S AR A B e, ]
REAZ IR B B PR B (AR 220K/, 1T R
B S R B IR E A A = R E R
grEWE, FE7 d W, ISR RIS SR
B — TRt TR A, k2
ST KB, AR ARPUAEALYERCR A 0.1%
BHA, H. 0.1%1 0.01%P AN HCR B2 P AL RiCR
W BEMZER (p>0.05). VPRI T 28 se5e iR
Epnt /IS BT IR PR ], &5 SRR A 28 S sed i mr
DAREAR LG MDA 7K, 5k e AR 25 /)N B R B
AT s 2RIV % S o i BT T R el
FRe 7, @I AR B2 S 2 MR — e Bt
AAAER, (HEERAW Ve, SASLZIGAE I,

3 g

7 30 FHEEWIH DPPH [ HFEIERRAE AT
TSI 1ICso (B3 2 SEFEmEY) (0.03+0.00
mg/mL) <ZSLFE/KIEY) (0.04+£0.00 mg/mL) =35 5%
BEHE4 (0.04+£0.00 mg/mL) <25 152 /K 3242 (0.07+0.00
mg/mL) <FHTEEFEY) (0.20+0.00), 7 SL5ERESEIAN
WL FER IR E TG TR, SBHMENR Ve 1)
ICso LEEEZ R ABTS H HILIERRAE /BRI F A
P Trolox &M HIN (M4 TREMEHES
Trolox): ZXSZFEREHEY) (1.42+0.06 g/g) >4 LK
Py (1.41+0.00 g/g) >3 75BN (1.15£0.01 g/g) >
ZEA5E/KEY) (0.85+£0.01 g/g) >Fi T EEHA (0.43+0.01
g/g); WEREERRY). FENKIRY). R A
A MPUEEYE, (AHTEAEIERSS. 2X85eK
W KSESTEIR . FEMTTKIRY. MR
FHE T BESEPN SER A — EPTE A RCR . 0.01%
FT0. 1% HIE IR FE TR %A B35 25 7 (p>0.05),
SN 0.1%BHA HIHTAMRCRIE T30 0.01% BHA.
I 0.1% MK FE I LR EUIEE 7 d 1) POV {23 AN
23.86 meq/kg. 24.06 meq/kg. 23.53 meqkg. 24.43
meq/kg. 22.40 meq/kg, IR 0.1%KE ] BHA ¥ POV
N 14.04 meq/kg, FAFEHU MR AL AR
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