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Effect of Different Cooking Methods on the Antioxidant Capacity and
Related Antioxidant of Common Vegetables

CHEN Yu-xia'?, GUO Chang-jiang*!, YANG Ji-jun', WEI Jing-yu', WU Jian-quan’
(1. Institute of Hygiene and Environmental Medicine, Tianjin 300050, China; 2. Xuzhou Air Force College »
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Abstract: Twenty-one common vegetables obtained from local market were cooked by frying,
boiling and microwaving, respectively, then the antioxidant capacity, vitamin C, total polyphenol
and total flavonoid content of vegetables before and after cooking were determined to investigate )
the effect of different cooking methods on the antioxidant capacity and related antioxidants of
vegetables, so to provide reference for peoples’ intake of antioxidant and related researches. The
result showed that the antioxidant capacity and related antioxidant lost during the boiling was
much more than that of frying and microwave method, Furthermore, there were some parameters
increased after cooking.
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HEMFHERE. RAMRET BRI ESF
MALERRT FCHBESRENTALEE. B
AL X448 h0 0 R AL TE PR . Oboh 1 g4
TEAMBGHERNE W . LGREABREIHITEE
sk, HRH VC F B BN H B EFRE T
BTREES. b T X865k A QR KA KA
WO BERZEFEA B BB LERE
RMERTEM XN AT ENEXY RS R
W HET AR .

EERNAREREN LA RRRHIR. S
SREBRAZAIR, RARD MHEMBE 3
FRBETE. MECINERAENALTEE, L
BVC.BEMAMSEAMERAZML . RIWTARE
AHEMGRNELEEREXYREENEWA,
HERHEEFEDP ST ARRREM ZKRE &
MTERGHTREERERPHALY BB KR
B|ARHTARA#AT ALY RS RRAKR
MXREH BB ERM.

1 MHEF%k

L1 ##

WK AR IR T AT E R, K
R CEE PR IGE-=E NN E-RONE 1-k-3
MO WEE)MBME 6 /(M. B8
WAF s B &R B s B 3R (VK. &
R KRB L METEERTRH(VEF
AR ME KAXBLORREAZE);K
HEER 1AL B EEX 1 AHVME.38
0.
1.2 ZBHZE

1.2.1 BRH&E BATHBEKHHERHNR

AERBA AERKFEKREHE TS, B4
ZUETEHET HAUSRSEEERAIGE, IED
REBBER. R 4B, — O BESENR,5 3
B4y BT (50 g VISF MBS . IMA 0.38 g B
£,3. 8 mL A EMBENE  HARE, 2 AR
£, 3t B3 2 min, AANK, 3 F HERET 30 s 0
A EERERABARKZEERXZRENEN
) (B 50 g MISFIEE R, L 1 20 LR R
- MAEBK BEFAENRP EREHERES
min) R (B 50 g VIR BRE L1 1 R LL
FIMAZKAZ K, BT 250 mL BB, F AR, 3
BETREBEPHERPR,UBAZERE L min) bHE, R
BARZE AN LA RG> &K BEL BTER
HEFE.BEESK . BL. B LERBMENEA

WEHE LR VC. A SH LA EREE. BRERT
fTMEH R 3K,
1.2.2 #EH&F HEAEHR: S K Benzie §
Strain # 7 %:7 , R} FRAP & &; VC X &2,
4- T H K B RUY; B £ B & & . Folin-Ciocalteu
B L L% £ (Catechin, Sigma) R ir#E; S X &
FER . BEFREEEM, UM T (Rutin,Sigma) 5
HE.
1.3 it
BHEHUBE I REEGEIER, KA
SPSS10. 0 & 1T EEH EZ 4.

2 HZRHH

2.1 ARAZAAENREREAUFTEARNE

HR 1A, AR ERETENAR LA
MR EENTALEEEmEREKR, R —FE
XAMARLBFTEAEBE. HERERER
(P<<0.01), K 40 )5 H E AL 15 PR IR A X 8 4>,
7 TSR BRE R A A X AR AL K R 328 4k 8 B KK
B M H(—28.86%)<< VI (—26.43%) <<V 3%
(—25.94%) < WM % (+2.49%) < I %
(+16.34% ) < V 2% (+18.32%) < @I %
(+58.47%) P BEEBR LM 5 AERKKIE
R EBERE. AT . SRE.F BAEMHEN
X NUEG . TRFIULAHEEX.

WERG HRONEEEERES,7 /LR
B3R XT 28 AL K /MK R - 2 (—=70.1706) <
T2 (—5L83%) < VUX(-S5LISK)<N %
(—47.62%) < V % (—37.41%) < M %
(—34.919%)<TM%(+9.06%). HFBREKBELH
PRImMEKK N - HHE.BLE.FH.EK. KA
;B MAM R R . NED 3 FHEX.

WAL Bk ERRRR A, T BERERM
XA K MKK R TH(—25.3500) <V 2%
(—21.35%) < W1 & (—1L76%) < W %
(—10.94%)<<V H(—9.56%)<< T F(+8.66%)
<M #(+33.95%), HPBREREH 5 FEERK
KAEM AR EHEBA BR AT HBEEMMNE
MW UEE. AP M AERBEES HEE.

BEHERE. 2L 3 HETRALAER, T %
(—41.46% ). N 2% ( —3L.64% ). VI %
(—29.98%) MAK(—14.45%) .V £ (—9.55%) ;
T 2(—8. 9400 BHRMBUE AL 15 v R BEMLHY, T 11
2 (+33. 83%6) B 3 1) BT E AL 15 W) 2 48 0 s B
BREHRXMBTNE, SR E (—41.46%) . F
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5 4 # H KX F R

#£21%

(—39.93% ), ¥ ¥ & (—38.36%). # & ﬁ
(—36.22%) . KEFE(—32. 4% MR AL EHT

i L PUE G (+33.83%)  FHH(+32.99%) . &=
F(+30. 76 ) B AL E N 2 Ay .

B 1 RE % 5 R AR TE LI W (mmol FeSO, /kg)
Tab.1 Effect of different cooking methods on the antioxidant capacity of vegetables (mmol FeSO, /kgFW)

35 o R BYERE x4 MESGRE viibos MEERE Licpe
B B/ % REEE T/ % B AR B/ %
I A®FbP  6.90£0,05 7.27%£0.03*™ 4538  3,33+£0.02*®  —51.78  8.3020.05" +20. 31
MWE DM 4.40%0.06 5.601£0.03*™ 427,30  2.1240.02%®  —51.87 4.27+0,02 —3.00
I W®EE 2.66+0.08 4,21+0.05"™ 458,47  2,90%0.01% +9.06 3.56+0.01° +33.95
M #F# 3.721+0.06 3.0240.03*™ - —18,62  1,38+0, 01 —62.79 2.2940.04° —38.39
## 6.6410.06 6.56+0, 025 —1.12  8.9140.01"®  +34.21  11.01+0.13° +65. 88
#iF  4.21%0.01 2.64+0,02% —37.38  3,07%0.01*®  —27.11 2.91+0. 02 —31.03
#JK  1.21%0.05 1.6740.01%% 438,65  0.56+0.01®  —53.56 1.00+0. 02 —17.14
£ K 2.20F0.11 2.95+0.01°% 434,37  1,23+0.01®  —43.94  1,90£0.01° —13.78
B/ 1.51+0.01 1.4940.01*™  —0.95  0.66+0.01®  —56,29  1,04+0.01° —31.17

N #E®E 7.19%t0.01 3.6510.04%™  —49.21  3.56+0.01®  —50.50 6.5510.01 —8.95
BVEH  4.31%0.01 2.6140.02%®  —39.60  2.4840.01®  —42,47  2,89+40.02° —33.00
¥ 5.31%0.01 5.89+0.05"™  +10.99  2.66+0,01%® —49.88 4.1440, 01* —22,10
V FE#¥ 1.62%002 2,54+0.01"  +57.20  1.9510,01° +20. 31 1.86+0.01° +14.78
H 3 3.0610.04 2.89%+0, 05° —5.65 1.77+0.01° —42.27  1.89%0. 04 —38.11
M FE  14.70£0.08  26.2140,09" 478,34  7.48+0.10®  —49,11  10.80+0.10° —26.51
XHEFE 3.43%0.01 2.5440.01"  —26,12  1.5140.01"®  —56.16 2.96+0. 01" —13.83
#HOE  4.03+0.05 3.0940,01%%  —23,22  1,28+0.03*®  —68.19 4.00£0.01 —0.54
¥ #  3.73%0.01 3.90£0.03® 44,49  2.574£0.01"®  —31,15  3.5340.01° —5.38
WA 7.18%£0.13  10.28+0,19%%  +43.19  4,6440.02%  —35,33 7.37+0.04 +2.68
i = 37.0240.03  27.24+0,34*¢ —26.43 11.8640.33"® —51.75  32,67+0. 78" —11.76
VI 8%  5.51+0.01 3.92+0, 04° —28.86  1.6440.01*  —70,17  4.11+0.02° —25.35

BN AAEEER 100%,“+"RREM,“ —"RABA a: TH A ML, P<0.05;b: 58 B H K, P<0.01; A: 55
A, P<<0.05;B: 5 M, P<0.01 jc: 5HE M, P<0.05;d: 55 &, P<<0.01; LA F .

2.2 AEXBAAENHEE VCEROEM

VCRB—MEENFELN TLUHBREHE,
RPFHELBE, dE 2T, FAREAFEXAR
FIRBMAMARBMHERY VECERBREWERRK,
Xt —FEE 4 HARLB R LEYAEEE
HER(P<0.01), & 3FEELEE,  HEP VC
B EHABRKABRK KD BLEREANR
DT FHRBE RN B KRR KD T3
(—27.99%) < I % (—25.50%) < W %
(—23.28%) < IV % (—14.17%) < I %
(—13.72%) < VT % (—7.29%) < V %
(—0.43%0). HHBREABEM S MEERKR NG
IR ERESR EAR. G, 88008 i 02
¥R TLES6 P,

MEEHE VCHREARE,7THAEBEEN VC
EEAMEMKRMMRKR K. T 2(—86.61%)<V]
% (—85.98%) < VI % (—71.84%) <<V %
(~70.70%) < N % (—63.40%) < M 2%
(—59.64%)<<H % (—56.31%) , Kb kB EH
5FmERRAER BN BLXK.PE b

WAL TG .7 FARBFERSN VC S REAXNE
X /DER D T F (—43.90%) < I %
(—39.00%) < V 2 (—26.93%) < V[ %
(—26.20%) < VI 26 (—19.95%) < I %
(—1L70%) <N#(—11.18%), HbHEE L
B 5 EmFERR AR BN BN 98 b AR,

BHRE,. B 3 HERALEE. RO BEN,
TRHEBBERN VC S BB AMMEE, HP 1
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% (—46.44% ). M % (—43.8%), W %
(—40.44% ). VI % (—37.74% ). V %
(—32.69%) MA&(—3L17T%)HEM VCRER
ZMERPHENVE(—29.58%) %K. Bk

BESF, EE(—68.72%) . &R (—68.31%) . &
A (—=57.19%). 8 & b (—52.22%), :‘é:u%
(—45. T4 ML E CAE L.

£2 FEXB/AEE 100 g HHE VCERHEN

Tab.2 Effect of different cooking methods on the vitamin C content of vegetables mg
25 R A S m A Xt FLE S Hm Xt R S A xF
B ik /mg /% Bk /mg /% Ak /meg B/ %
I BA®b 1594+0.10 15.1140.07%  —519  2,3740.06®®  —85.11  10.88+0.02 —31.69
#|E M 14.44+0.06 11.231+0.01%  —22.25 1,7240.16%®  —88.11  7.75+%0.10 —46.31
I m#EE 18.49+0.28 13.78+0.22% —35,50 8.084+0,07*®  —56.31  16.3310.07° —11.70
F M 16.40%0.12 11.70+0.02% —28,65 3.13£0.03*®  —80.94 6.24+0.05° —61.97
F M 88.4510.45 89,4870, 19% +1.17  47.03%0.42> —46.83  58.10%3.59" —34.31
# K 10.72+0.05 6.34%0.05°™  —40.88 0.2510.01%®  —97.69 3.61+£0.05° —66. 35
& JK  18.8940.39  17.55+0.20°®  —7.08  6.42+0.21% 66,03  12.16+0,02" —35. 62
MK 9.23+0.01 3.2740.01%%  —64.53 8.61+0.10"™  —6.73 7.27+0. 06" —21.25
N #E#%H 6.9010.05 5.5040,04*%  —20.31 2.70+0.01*® —60.80  5.78+0.07° —16. 28
KWH  5.961£0.01  4.9240.05%  —17,46 2.65+0.10*®  —55.62  5.53%0.07° —7.22
F 21.164+0.11  20.15£0.07%®  —4.75  5,55%0.15*®  —73,79  19,03+0,03° —10. 03
V B ¥ 6.57+0.05 6.9540.06" 45,71  3.36+0.05'®  —48.88  4,73:10.05° —28.03
& ¥ 2.214£0.03  1.47+0.01%  —33.82  0,00£0.00"® —100.00  0.61%0.01° —72.35
M ¥ 41.18+0.65 47.4410.43%  +15,20 0.08+0.15%  —80.38  28.57+0.20° —30.62
KE¥  15.50£0.45 16.96+0.22°% 49,41  6,11+0.30%®  —60.61  14.1340.26° —8.84
#.0%  42.624£0.56  33.88+0.14% —20.52  4,27+0.02%  —89.97  31.2340.02° —26.73
¥4 63.7410.46 71.631+0.03 %  +12,38 31.52+0.09"® —50.55  60.83+0.06° —4,57
(S 58.4940.33  63.5240.03%  +8.61  20.75+0.38*®  —64.51  48.33+0.22° —17.36
i # 51.24+0.33  47.51+0.60"%  —7.29  7.1940.10®  —85.98  41,0240.08" —19.95
Vi D% 22.2940.13 17.1040.06*® —23.28 6.28%£0.01%®  —71.84 16,450, 06 —26.20

. x i FH VCEBRE, RETEALR.

2.3 FARAAZHNERZZHSBRHOVME

& 3 ALARZERITEN A REBAAR
MAHARMELZHRIBERERRK T FA—ME
R AMARLBESTERALESAEEELER (P
0.0, BIEREMEYRMAELS,7 HEME
REAAX B R MR R UHR(—13.97%)< I

% (—7.65%) < V % (+0.57%) < N %

(+4. 28 <M & (+7.86%) << I K (+30.78%)
<M (+46.39%), HPHMEABZREH 5 MEHE KK
KABF AR KAE.AF DA XN . TRE,
RS 1 HHEENEEHMEBHEMMES.
WEGHEENMEYRBIEEREEE, T
KB HEEBHETERLRPIKRRI: T %
(—55.04%) < M % (—5L11%) < V %
(—48.36%) < IV % (—32.31%) < W *

(—3L06%) < @ 2% (+5.22%) < W *%
(+24.51%) . HPHRREBBH 5 HREXIKK R
LR ER BLE B FIGNEETEHNEHE
BMweAEgm,

MK R EMBYRREE D, 7 LR
BRI AR DREK D T HE(—19.61%00<V
P (-7.87T%) < V1 % (—2.68%) < I %
(—0.77%)<INZK(—0.71%) <V % (+10.09%)
<M %(+19.00%) ., HFHREEH 5 F ok &K
KAER EN. B MR PE ML &%
B OEMESHBEENEESHEBNENNE
8 ‘

82,83 3 HERBLBE, I %
(—21.15% ). M # (—20.95%), V %
(—18.55%) , VIZ(—15.90%), IV 2 (—9.58%)
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5 £ % B K ¥ R

FoT %

BENEMYREM AR S A (+27.00%) T %
(FI8. BOHXNW LB S BB EMAYE. R
KIFEXGH IBMYRREBREHERANR
(—45.91% ), £ F ( —44.42% ). & #i

(—39.43%). % > ¥ (—33.86%). K B X
(—27.31%) % H%¥, TR B (+27.000) . HET
(+18.33% ), % # B (+9.81% ). F *¥
(+4.92%) B2 (1. 71 %) M B IMEE.

£3 FEEEFEN 100 e HFEXKLSBIB/NIEM
Tab.3 Effect of different cooking methods on the polyphenol content of vegetables

5 B b J o= | HxF & f5 bisho S Xt
K/ mg /% HHK/mg A/ % HBR/mg i/ %
I B®% b 33.2640.67 27.4740.18%  —17,40 13.67:40.10"®  —58.92  39.98+0.24" +20. 20
Wb 25.06+£0.25  25.5940.23% 42,11  12.24%0.27* —51.15  19.61%0.35° —21.73
I WHET 33.290+0.43 43.54+0.50°% 430,78 35.03+0.11 %  +5.22 39.62+0.18° +19.00
% #i  22.51+0.14 19.66+£0.19'® —12,65 8.61+0.17%®  —61.76  12,63+0.04" —43. 89
M 89.49+0.84 95.06+1.89°% 46,22 70,5830.32% —21.13  84.59%40.42° —5.48
#i F  45.1240.19  32.6340.65* —27,69 38.50£0.01%® " —14,68  41.48+0.36 —8.07
#% I 14.76+0.04 16.7240.50* 413,23  0.00£0.00*®  —100.00  7.24+0.16" —50.97
& J8  18,27+0.52 29.7440,20 462,76  0,00£0.00%  —100.00  16.20%0.14° —11.32
B /R 41.81+£0.28  44.01+0,01*  +5,28  38.020.54 "™  —9.06 42,68+1.18 +2.09
IV HEH  89.99+0.09 117.3440.12%¢ 430,38 57.64%0.19% —35.95  121.49+0.06" +35.00
¥HE  52.51+0.13  50.41+£0.18°%  —3.99  40.6040.02%  —22.67  42.80%0.01° —18.48
& 70.24%£1.37  60.724+1,30¢ —13,55 43.32%+0.49" —38.32  57.13%£1.02° —18.66
V E#¥  12.43+0.14  12,9640.32% 44,31  12,00:£0.052®  —3.46  14.16%0,03° +13.92
4 ¥ 13.45%0.44 10.07£0.05%  —25.12 5.9540.11° —55.72 6. 40£0. 08* —52,42
M ¥ 53.4240.56 72.374+0.78"% 43548 16.12+0.15" —69.83  33.02+1.21° —38.18
KE¥E  28.99+0.26 23.85%0.03°¢ —17.75 12.74+0.10"®  —56,07  26.64%0.08" —8.10
BO¥E  40.41+0.25  36.05+£0.02% —10.81 9.89+0.32"®  —75.52  34,25+0.12° —15.25
% f&  55.5240.13 52.2741.50%  —5.85 41,3240.38'® —25,58  61.76+1.82° +11.25
2% 122.35+40.10 151.39+1,37% 423,73 58.34:+0.63%  —52.32  163.59%0.07° +33.71
VI M 259.46+0.73 223.214+0.98% —13.97 178.88%+1.35" —31.06  252.52%0.05° —2.68
T 4% 51.4640.19 75.33+£1.38*%  4+46.39 38.85+0.36°® —24.51  56,65+1.23" +10.09

2.4 ARARAFENRARZLXEFIRHTM
KRR EGY —HRAMNFXENEERE
ez —, hE AT, LB S HAEY 8 Bk
XWMBT BEEWY R, BA R FA Y &3 AR L
HMMARGHBEENERERMSBREHNEREX,
MHE—FEE A RARLETERERYERE
#HER(P<0.01)., BYE.ALXAESEBIN
RABLE KRN T HEXHE LABE MK

G oRLEMIEREORER. G2 EXK.E.
SEH S M, DAY 3 FHREM LI T ¥
SMBEARERE AL AR BRNARXRFEYRE
BB MY 5 R EN RN .

BHRE. 23 3HERALBR AETE
(—51.38%) . A ¥ (—30.39%) K (—12.45%)
MBEERYFERAEL, KM s FAEREART
s,

®4 AEEAHTEN 100 e HBERLARABESROEM
Tab. 4 Effect of different cooking methods on the flavonoid content of vegetables

%90 P B m ot 1o & s i HxF S B m 3t
Btk /mg B/ % iR K /mg A/ % RKiAK/mg 46/ %

I # F 54.2140.18 111.9240.56" +106.47 112, 140.08"® +106.87 124,23=+0.06" +129. 16

NV %%% 3.67+0.18 5.2840.34%  +43.72  3.264£0.19®  —11.19 7.8240.18° +112. 90
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Zx4

B IE M
HHK /mg

Li-bo)

251 o %

i 5
B % /mg

Hxf
/%

R B
B4R K/ mg

iibs)
w4/ %

i X 4.50%0.12 6.00£0, 555 +33.28

0.00£0.00"®  —100.00  9.2040.34° +104. 43

V &£ F 2.07%£0.12 2.1240, 05 +2.45

]
[i=X:

21.69+0.37  32.72%0.06"™  +50.83

38.23+1.90 37.30+1,12™ —2.44

0.9310. 06° —55.13 1.2740. 06" —38.49

24,7910.12"®  +14.30 30,9840, 25" +42. 82

4.94£0. 50% —87.09 13, 5240. 40° —64. 62

Vi - | 162.18+4.30 169.0619. 28% +4.24

129.1540.19®° —20.37  127.7516.95" —21.23

M DH¥ 26.51+0.31 76.23+1.00"™ +187.55

35.93£0.32%® +35.52 30.17+0. 06° +13.79

EEEMEREEMY A ERE . EETEAEANS,
3 % #®

ERAR—-EENELREATHLR, PR
HREH AFAEAFTENSHEERHENEL
VIR RAR M. Bk LRk, M REBD
S A B, 48 5 BB SR A A O e R R
L E N

B A MESHERTNEEE THRLE
FR. X IHERALEUE, EEHOFHELTE
HREXYRESBHATHM BOTEMHELE
BOHFERBRTZRAEARRUN, 55 ER/T
BB AX, BALHEBHENNE LT HEY
BRI BE IR BN 2 — B MR A 4 A0 IR 4 0 —
YRABBHE L™ K Y MRS, XREH
MTHMED R SR, LN THEENHALE
., TBPERAELE Ll HEENREATFEE.6
MEXH VCERIIHEXNEIMEER TR
REMBAEFIBEYNR2 ML . XTRERD
MEREEER, BOoBEIBSEEHM M
AFTLAEIES S P RS IRB YR E L, TE
—ERE LRPHAT R FES, BB w8 m
TR A TEE . PR A A AR 5T By B 1 4
R AEN, EXHEEGNERT, 2 FRBIZ
EHSRHEYARELEHABEE. BB THRRS
U, XA RE R E ARG 5 RN E
hEESHEXNEEMEERS EXRNELE
EWRSEENN - FERA. ZTRAHKLENS
—A~VE R AL B T, 0 £ B AL BS A PR I
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