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Effect of domestic pressure cooking on antioxidant
capacity of mung beans

WANG Rong', ZHU Xiao-gian®, FAN Zhi-hong'"
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract To investigate the effect of domestic pressure cooking on some antioxidant component and antioxidant
capacity of mung beans, different cooking time and pressure were tested in terms of total phenols., total flavonoids.,
DPPH free-radical scavenging activity (DPPH), ferric-reducing antioxidant power (FRAP), oxygen radical absorbing
capacity (ORAC) values were tested by using normal atmospheric cooking as control. The results showed that the
contents of the total flavonoids were highly correlated with all the three antioxidant capacity parameters, which all
decreased significantly compared with the uncooked sample. However, the retention rates of total flavonoid content as

well as the three antioxidant capacity parameters were comparable in pressure cooked samples with those of the normal

cooked control.
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2 KLV WP A R B R B R L AHOR TR R T VAN T
2 VA s [ g JHG AR 470 SR A BE T M 22 1 2K W T D R T
R EEA I o AT R AN R 8 T AN R
I B[] A )8 s 50 s g R A R B AR TR
s 3 2 %6 Bt SR AR BE 0 R S AR A S 8o /Y 5
Wi, LYY DAy 2o S ) 4 e 2 T 4R 146 2 5 Akl

1 #Rl57R*®

L1 #HE5XE

JER e T (V. angularis) 7=l N 52 5 KPE &,
AU R AR B 2 A BR A | o TS PR R 2
FERLFIRL A28 22 5 2k R R FF R, 2 B T B i i T
AL EATERRYZE ™ HIWE 6 > H WA TI5E .

BB F RN A T bR JF-C R B R iR
DPPH . Trolox,FL,TPTZ,AAPH, Sigma /\ A ; £%
B2 . TR VIR B RS R M . — A AR L oK S BE
[N R IR v e N e - D B o = 1 B
s s | B £ R o7 5 A

2 BV R O AL BRI T PR S e A A A
PR A s UV-5200 %840 ] W43 560 B2 i, B g oo iy
IUES A PR F) s SHA-B 5 K 18 3k ¥ 2% - 11958 & 4
SR AR AL 1 1 A PR 2 w5 8 R R AL, 3 5 PR K I
PUBRHARAT BR 22 7 s Synergy HT %1 2 Ty RE A AR X,
% Bio Tek A R 2 7 s MY-SS40 A I [k H1 J& )
T, R AR R A R ) 5 2850 RGP 55
1.2 RWHE
1.2.1 Z%afHmI ALES &

JE 77 SR FVE 55 VA A B ) 28 4o TS 5 200
B3 A ST 1) [ R 1 A SR 9 A e A R LA
AN IO ISR LI PN S R R =D
1 5 3) SV i 22 S v i HE A2 MR AL A2 T LR
FAEH 50 g RIHE 4R,

PRI 30 g & O T H A w R & b A
90 mL ZBf ¥R IMERIF A 4 CIKFEPRIE
2h JE EWRG K —EBATTHEREEI®A. &
JE T 58 55 I 1) 4351 < 122 kPa £ JE =% 15 min,
142 kPa % 594 15 min, 162 kPa {# & 5% 15,10
K5 min, MK B FE R S IE IR T B 5A fR
I IA)J5 R B 307 HEAC S 2B R R
FE i R0 956 2 R & rh i A SR A L A1 IR PLAT KK
25 s HIFIsE .

B SRR R AR R S () 30 g BE SR AT 5
IR G A BRI R ZERR L ] 1 500 W TRy

HLRE D I, 28 2% 60 min, ZE 5 10 oA A (f2
FH 4k SR & A IO ZE AT AL AT IR 25 s, 7
WE .

1.2.2 B %$BrwRR5aE

HER AR A A 1 g SRS SRR 4 g A B
LA LA 10 mL 80 % 7 Bl VA, i 25 7K SF il &
£ 25 CHZKIEIRG #5 L 200 r/min #2881 h 5,
6 000 r/min B0 3 min, Ul EVEWEH., EXE L
AT LA 2 OmA 10 mL $2BURF .45 3 wm A
6 mL $2HULH . 5 IF 3 KT B W, 58 7oK
FEAZE 25 mL,4 CUKAE ARG, 48 h 1T 5347
M %, & H Folin-Ciocalteu it #| 310, W &
760 nm AbF ISR, LR R bR v AR A o
HIES
1.2.3 X EZWARRS T

ST B B BT 9 RN 22 I 1 B BT B — S
BHE R B E RO S AR AR Rkt e
510 nmAbWEEREE . DLPTT S A o it il U A v il 26
1.2.4 DPPH g A Fmak hnl e

DN 5 R A R ) 2 BT 2 () A 22 1y B s 8 ) )
Bk, 28 Xd "™ kIt msfE G . R HUR
LR I TR A MR B 55 DPPH ¥ b R 2 il b i il 6
1.2.5 % 3&RIWAAR A (FRAP 1E) 0] &

D5 I RE I 1) B2 SBT3k )k 22 W sl T ) 2
BTk . 28 Benzie!™ )7 % FF AR B 2. W
593 nm WO RE AR 8 BT IR I BR Y v BE 5 O BE 2
il A v 2
1.2.6 Z A v ARMKEE A (ORAC /L) 2

D5 FHTRE VR A S BB 1k ) Ak 22 Iy R 8 T 174 4 B
Jid. 2% Huang'™ ()5 35, JF W 1B & . R 4
Trolox WV BE 5 25 Vi B N 15 W 22 D ith 2671 T AR
AUC 5 AUC 75 (A3 2 1 AAUC 2l bR 22
1.3 ZitaHwAE

Jr A AR EREL 3 AP AT R T A IR A 2 K.
FH SPSS 21. 0 # b BRI 56 45 2R . AN [\) =2 o Ak 3
R il [ 25 S FH SRR R 5 22 48 By R Tukey s
text ¥, LI P<<0.05 Mg EHZER, % Pearson
AT AT R 2R 2Z TRl B AE OGP 3 T

2 7 R

2.1 FRALEBEMEEHESHMMOERSENRN
% 142 kPa {4 % 15 min A4 5§85 4b 38 5 iy 2 &
SRR TC IR 3 25 5 A H A R Ak B A 2 TR B
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7 [ 7 ZE A 4 15 min B0 . B i %ﬁ
SRS TS R T AT S BT R
HE MR 22 B

JUT A R A 3 A T A AT A A T B
H#,162 kPa f#£/£ 15 min F1 162 kPa f/& 10 min J&
7 R Ak B T A A 3R TR A X
It [H] e e 752 IR 3l R

x1 RFRAAEZNBREHBMNIEWEENT N
Table 1 Effect of cooking pressure on biological activities ingredients of mung beans mg/g
IS A ST
=90 7 5 Total phenols content Total flavonoids content
Cooking method T L T e
Dry weight Mung bean congee Dry weight Mung bean congee

H: ¥ Raw sample 4,39+0.37 d — 6.9240.43 a —
H JE Atmospheric pressure  5.08740.20 a 1.10£0. 04 3.354+0.16 b 0.7240. 04
AbFE 1 Treatment 1 4,75%0.27 ¢ 1.16+0. 07 3.73£0.09 b 0.9140.02
AL 2 Treatment 2 4.2140.32d 0.9940.08 3.91£0.14 b 0.9240.03
Qb B 3 Treatment 3 4.8740.32 be 1.10%£0. 07 2.7910.22 ¢ 0.6340.05
Ab ¥ 4 Treatment 4 5.0040. 21 ab 1.174+0.05 2.9440.06 ¢ 0.6940.02
QbR 5 Treatment 5 4.7440.20 ¢ 1.15+0. 05 3.90£0.26 b 0.9540.06

DR AR 1500 W U3 T 7E L 2877 A 28 PR M Z8 80 7P 220 60 ming b B 1 AR 122 kPa fRIE 15 min. ZbBE 2 fU3R

142 kPa {4 % 15 min; 2B 3.4 .5 43 5L K AE 162 kPa FA£JE 15,10 & 5 min,

21 S BT 1

2) TR & RN T s

Note:1) Atmospheric pressure represents steaming and boiling under the atmospheric pressure of 1 500 w power in a

already steamed cooker for 60 min; Treatment 1 represents under 122 kPa pressure maintaining 15 min,

Treatment 2 represents under 142 kPa pressure maintaining 15 min; Treatment 3.4 and 5 respectively represent

under 162 kPa pressure maintaining 15,10 and 5 min. 2) Dry weight represents to total phenols content or total

flavonoid contents of mung bean samples in dry basis.

2.2 ZiAKEWNFERSNIEROZRE

SR RER L L 4% U Ab T IS G 2 AR T Ak R
i ) DPPH | i 526 BRBE 17, e 0y 8 1A Ak B 22 ) 22
SR B AL T8 S AL (3R 2) . BB BT
AL RE AR R A Lt 2 S AN EORT R R A
AEFRAH LY BR T 162 kPa f£ £ 5 min A1 122 kPa ff &
15 min X 2 A~ 35 I 77 5 5 A B () 0 Ak 3 A 3
BTG, HoAth i 7 52 9 A B 5 8 58 9 =2 ) O G i 3
E5,

AT I S BRI A S IR A B S FRAIG T R R
S ORAC fH , Hor 162 kPa {4 % 15 min 19 % & 4b
) ORAC fH AR, 76 =W ETRF Y 15 min B
LR B R R ) BB R S GRS ) ORAC fH
BB E TS, ZHE TN 162 kPa B, =
JAEF ] 15 min Zb 3R AGHE S 9 ORAC fH AR,

2.3 BREEMAMRAEMSESMEKENZENE
KD
SEE AR A LS R 2 B R

i R OO RV A iy O RE T 2 A B
B A 2 A AR OC . T B R 3 RR T AL AL
AE 1 48 b 2 0] 15 5% B A A 2 D A OG  i EL AR O &
Byt 0. 95 3). 3 Myt A AL 8 b Z At AH B
S R IE ARG

3 RS54t

SR RER L L S SRR 2R 0 SRR AR B L L HE
R E NI SN S S ONITE, ¥ N b |
Jo BB S AR R R A R — B, R A
JE 70 1TSS A e R] B E K R A L T A
EIRRCT B, vT BE R AE B R R ) AR K 5
I [R] T B ) 1 43 HE B AR R i S B0 . R R
AL B FRC T AR B R AT I R -3-4
FESLH AP & R, TR E K Z e R RS
P R] DL RGP R b B -3 L B BE BE Y
U E RN 5 R R 2R A L AR ST R )
SR A B R ) R R R BRI AR AR
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Table 2 Effect of pressure cooking on antioxidant activity of mung beans

DPPH H M5B H P/ B EH AR Y/ A H R IRE 1/
(pmol/g) (pmol/g) (pmol/g)
DPPH free-radical Ferric-reducing Oxygen radical absorbing
ESLVEN scavenging activity antioxidant power capacity
Cooking method
) Lk . SR . Lk
T H TH T
Mung bean Mung bean Mung bean
Dry weight Dry weight Dry weight
congee congee congee
H: ¥ Raw sample 39.324+1.93 a — 23.86=+1.06 a — 23.524+1.84 a —

H B Atmospheric pressure  14.77=+1.15b  3.19+2.50 13.38£0.21 b 2.89+0.45 17.19+1.05b 3.7140.23

4b3 1 Treatment 1 13.4940.39 cd 3.2940.95 12.24+0.64 ¢ 2.98+1.55 17.1840.84 b 3.71+0.18
b 2 Treatment 2 13.1740.27d  3.1040.64 13.4540.82b 3.1741.93 15.00+1.30 ¢ 3.24=+0.22
AbFE 3 Treatment 3 13.3440.58 ¢d 3.30£0.40 13.4940.63 b 3.0441.43 13.77£1.08d 2.97=£0.23
AbH 4 Treatment 4 14.24+0.28 ¢ 3.32+0.61 13.41+£0.21 b 3.13+0.50 16.024+0.95 ¢ 3.4640.21
Ab¥E 5 Treatment 5 13.88+£0.27 ¢d 3.36+£0.65 11.77+£0.72 ¢ 2.85+1.71 16.70%1.03 be 3.6040. 22

ED W RS 1500 W IR R 75 B 25 A 289 I 28 5294 60 min; ZbBE 1,122 kPa f# /£ 15 min; b B 2,142 kPa f£JF 15 min; Zb 3 3.4.5
J3FEAE 162 kPa TARJE 15,10 K 5 min, 2) DU DPPH [ i 53 BR ik J1 A B IE BT S AL B 71 L AAE(HTIR ML AR 24 1) %7 5 O AR
FA A hEMYRE T L TE(Trolox X #5) #IR .

Note:1) Atmospheric pressure represents steaming and boiling under the atmospheric pressure of 1 500 W power in a already steamed
cooker for 60 min; Treatment 1 represents under 122 kPa pressure maintaining 15 min, Treatment 2 represents under 142 kPa
pressure maintaining 15 min; Treatment 3, 4, 5 respectively represent under 162 kPa pressure maintaining 15, 10 and 5 min.
2) @ represents that DPPH free-radical scavenging activity and ferric-reducing antioxidant power are showed by AAE (ascorbic acid

equivalent) ;@ represents that oxygen radical absorbing capacity is showed by TE (Trolox equivalent).

®3 ZKEFAERESHBASEMEEWMSES AU SK Pearson X R
Table 3 Pearson correlation coefficients (P value) between total polyphenol content,

total flavonoids content and antioxidant activity of cooked mung bean samples

=L B S .
DPPH FRAP ORAC
Index Total phenols content  Total flavonoids content
ISEA A - —0.421" —0.186  —0.302 —0.354*

Total phenols content

T — 0.928™  0.910™ 0.927*

Total flavonoids content

DPPH — 0.975™ 0.907™
FRAP 0. 885"
ORAC

T 1) o I 3R P98 A ) A7 A A 35 AR SE 4 (P<<0. 01) i 25 M G 1% (P<C0. 05) . 2)DPPH fi3% DPPH A i 3 BR i 7 5
FRAP R4k & F P& L RE J7 : ORAC LA H 3L I aE .

Note:1) %% and * mean highly significant correlation between two indexes (P<Z0. 01) and significant correlation between two

indexes (P < 0. 05). 2) DPPH represents DPPH f{ree-radical scavenging activity; FRAP represents ferric-reducing

antioxidant power; ORAC represents oxygen radical absorbing capacity.
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