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Antioxidation and quality of pecan stored at different temperatures
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Abstract: Antioxidative activities represented by FRAP value and DPPH radical scavenging capacity, total phenolic
contents, total flavonoids contents, peroxide value, and moisture content were determined for pecan fruits stored at different
temperature conditions( room temperature ,4-8 C ,-16—-18 °C) for six months. Storage in different temperatures caused sig-
nificant increase in peroxide value but significant reduction in moisture content of pecans. The peroxide value showed greater
increment in room temperature treatment than those in other two temperatures treatments, while the moisture was much lower
in room temperature treatment after 6-month storage. Total phenolic contents, total flavonoids contents, the DPPH radical
scavenging capacity and FRAP value increased initially and droped afterwards. After 6-month storage, total phenolic contents
of pecan stored at different temperatures were higher than those before storage, however, DPPH radical scavenging capacity
and FRAP value dropped to the level before storage. The accumulations of total phenols and total flavonoids suggested the
storable character of the pecan variety. The preservation of pecan outperformed in both cold storage and freezing storage treat-

ments, however, no significant difference was observed
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1.2 A&

1.2.1 #d & BEARE 7 208 E B
PR W Ry, o 40 H O 4 FREL 1 ¢ i 30.0
ml P, F 80 hz #7530 min, 12 000 r/min .0 15
min , WCHE [T T, T A ok v 44 BEAH W) v 42 2 1K,
H FIFWROITER % 50. 0 ml ZE R B, 7E 45 C
S R T e 7% AR RO R R R TR O, DA
30. 0 ml FZEKHFRE, 12 000 t/minES 0> 15 min, FiF
W RIS S B OB, i AFAE—20 C ok & .
1.2.2 BwkFEnEsgnz S8 Blis £, B
FESL BB 45 2. 0 ml, il A 2x107* mol/L. DPPH
YW 2.0 ml,30 min Ji7, T 517 nm ABEGAE . DP-
PH IEBRR (% )= [1-(A,-A,)/A,1x100% , x4,
SRR Bk DPPH J5 BYWEOGIE , A, R FEIRAE 517 nm
AR FWOGAE A, DPPH FIWEE
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BRA B30 pl R HREGR , A 30. 0 ml TPTZ 3 (H
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2.5 ml 20 mmol/L FeCl, % 2.5 ml 4K ,1R5))5 37
°C I 10 min, M5E 593 nm AWM, DA 1.0 mmol/L
FeSO, NARE, FERPLAALIEE (FRAP H) LIIKE][H]
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Table 1 The chang of peroxide value of pecan during 6-month stor-

age at different temperatures

i A AE (mmol/kg)

Tt SHE ik 7] i
(H) - A8, AR )
(4~8C) (-16~-18C)

0 0.39=0. 10e 0.390. 10d 0.390. 10c
1 1.76+0.19d 1.67+0. 13¢ 1.91+0. 10b
2 1.75+0.22d 1.7420.38¢ 1.91%0.35b
3 2.530.17¢ 2.17£0.24bc  1.92+0.07b
4 4.18+0.59b 2.62+0.63b -
5 3.56+0.42b 2.73+0.05ab -
6 4.93+0.69a 3.34+0.45a 2.82+0.36a

TSRS 1] <07 I SEOT AR I, =7 S ARIE . TR BT A R/
R RRERIE0.05 BEKF,



AHF T R R0 e LUk B4 AL T R Bt BT A 5 ) 451

2.2 KkHEE
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Table 2 The chang of water content of pecan during 6-month storage at different temperatures

3 B KT ER (%)
oy i BiHi(4~8 C) BUR(-16 ~~18 °C)
0 3.96+0.03a 3.96+0.03a 3.96+0.03a
1 3.63+0.93a 3.85+0.27a 3.92+0.31a
2 3.90+0. 86a 4.00+0.35a 3.63+0.32a
3 3.90+0.48a 3.45+0.56ab 3.43+0.38a
4 3.37+0.45a 3.26+0.28ab -
5 3.50+0.22a 3.57+0.56ab -
6 1.63+0.53b 2.92+0.41b 2.70+0.57b
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Table 4 The change of total flavonoids contents of pecan during 6-

month storage at different temperatures

SHEEE (my/g)

Table 3 The change of total phenolic content of pecan during 6- mgﬁk};ﬂﬂm e T
stz ) 3 JUR
month storage at different temperatures ) g (4~8C) (=16 ~-18 C)
N REBTE (mg/g) 0 0. 83+0. 04hc 0.83+0.04c  0.83:0.04ab
It ] — e
(H) ALy 12 R < OR
ol (4-8C)  (<16~-18C) 1 0.630. 13¢ 0.74x0.12¢  0.92%0.07a
0 5.84x0.17d 5.840.17d 5.840.17¢ 2 1.51£0. 18a 0.87£0.09¢  0.51=0. 13¢
1 15.80+1.33b 15.83+1.23b 14.36+0. 64a 3 1.05+0.02b 0.80+0. 17¢ 0.66+0. 10bc
2 14.30+1.70bc 15.26+0.97b 14.23+0.95a 4 0.74+0. 19¢ 1.75+0.23a -
3 14.60+1.96bc 13.86+0.38b 14.43+0.56a 5 0.8450. 22be 1.1920. 15b B
4 21.26+2.63a 28.98+4.12a -
6 0.80+0. 17bc 0.62+0.03c 0.56+0.11c¢
: 22423, 32be 16,6522, 16b - AR 0" BT IRAT, = R RE o [IVRCT i A/
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TGN ] 07 S HOT R I o < =7 SR o [ ECF JE AN )/

BRI R AL B 22 5735 0. 05 B EH KT,

2.4 REMEE

3 AR R Ak S R A R BT R R
R, H IR R AR R Y 565 2 A ik B R s i, Vo 4
HEAANH BHEANE2ANH(F4), ENHK6
A5, B IR A TR 2E 1 B R 5 e 5 0 A A

2.5 BRIEFEBESI(FRAP fH)

3 P 7 3R Bk FRAP {5 2% FTHE F R,
HIRAES 4 A H kB mE, RS 2 A
M4 ADH R URANTES 2 M HIAEEE(RS) .
FEWEL 6 N J5 3 Ab FEAZ Ak G4 5y 5 6 21 I i
HIZKF



452 H K&k 2% W]

2015 4F % 31 & 2 W

x5 TREBEVHIRFZRSERNHENL

Table 5 The change of total reducing capacity of pecan during 6-

month storage at different temperatures

} i FRAP {#
LT ] -
(H) e g B
i (4~8C) (=16 ~-18 C)
0 0.093+0.005¢  0.093+0.005b  0.093=0.005b
1 0.118+0.024bc  0.113+0.022ab  0.11620.011ab
2 0.155+0.021bc  0.140£0.013a  0.138+0.028a
3 0.182+0.072b  0.118+0.025ab  0.091=0.003b
4 0.262+0.096a  0.1400.039a -
5 0.118+0.025bc  0.033+0.009¢ -
6 0.099+0.012bc ~ 0.099+0.027ab  0.097+0.003b

TP () H <0 SISO AR i, =" AR E . WA RS AN TR/
Gy R RRZERIE0.05 BEKE,
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2.6 BHHEBRE!YE(DPPH FKE)

3 gy X T A% Bk DPPH R R ETHE T
B, HOIRALTESS 3 A H R8s A, R e R 4 4
H B URANTERT2 D H isfm (% 6) . TEIH6
ARG, 3 ABEAZ Bk [ JE 5 R TS 2 R 20 0 i
K

3 1)

o SR B B S e s R AR B o SR A
T 2 I N R W i) 01 98 b, 243 AR R 10
mmol/ kgt B ZR/RR I, A58 AT 3 AR
TR 6 A A e i E A S5 e 10 R 4L AT
/INF 10 mmol/ kg, B BRI 5 WRLIE7 58T 6 > H 52 1
Bk T DL F A B TR UL ; v JCZH A% R
Mt A E 2 7 A B3 RUITE 6 1 H NSk
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Table 6 The change of DPPH scavenging capacity of pecan during 6-month storage at different temperatures

DPPH & BE% (%)

- i ]
) R V2 7S

(4~8C) (-16 ~-18 C)

0 5.51=1.04b 5.51+1.04b 5.51+1.04b

1 7.04+1.83ab 8.0320.83a 8.6220.46a

2 7.21%1.05ab 9.03=1.38a 7.65=0.36a

3 8.830.25a 8.800.41a 7.18+1.69ab

4 6.41%1.10ab 8.1120.49a -

5 6.36=2.08ab 6.31=1.26b -

6 6.14=0.70ab 6.07+0.23b 7.40=0.95ab

TETSHENT 18] 0 S IERIT R I =" ARDNE o RSB IR A R/INE TR 225718 0. 05 B KF,

HRL K 5 1 32 B IR BE K 4y B i Y 5
KAEW A RTL ~5 DA BN S ~9 AR igiE %
W THENR R KL 5 SANKSESAL
LR 6 AN 10 A BRI AL, Ir LA AR /K
Oy R R, AL RS VR AL B [ 2, T LA
RS AZ KA IS [B) 7K o3 AR AL B I O . V3 L2 A
53 AN A TGRS TR (H2ER AR E, HR% 6 4
FA KAy PR SEREE T B2 IR 3. 96% [ %
2.92% , WURELET 3 N H K43 A8k, #1564
H I 3.96% FER 2. 70% , ¥ BN % 24 5
AEE, BHa B TEHEBEIE (0 C) T 4
A I ] 5 7K AR E R AR K X 5 A

T ALTE 5 A WERABE  ZRHRL
RAE LS SR AR AR A AP AR R, e
BRI EAL , BN TAEAZAR I RO T A RS E Pk v
Bk A S HT R ML, B W A Bk A 5 57 f A
A, 2RSSR B R B i S A A T
ARSI ARBFFEAEN 6 > 1A, 3 4 Y
SRS F 55 FRAP [HAS LY A A,
A T BRI (ERIERR 3 A2
By FILEL B % i 5 FRAP (Y 2 %6 B TR TR
WG, BXCSHUMEEA 0B A PR Wl R A
SR = AR ZE IO ] ) R — (P
B PUEA R T A I RE I R 2 T ) Al S



AHF T R R0 e LUk B4 AL T R Bt BT A 5 ) 453

Rt A 2€ E #) Kanza 1 Desirable 59~ 5 B () 7 5¢
IIAZEHEAE 40 °C R IV 134 d A% ALy AT S AL T
PEIY A2 Ak o W], 2 i 35 TS T B R R
G SRPURAIR T B R . AIST h e
I SRR SR S Y FRAP (B (B PTA AL T) KI5
IR = BT AR 9 5 M & 28
HMRER AR 4 £5 2 UL X R AZ AR
L, WA SRR 92 B B I3

SR

(1] mhbsk HREE R OB 5. (kS M52 (LA BRI 2 38 R 9
FELLAE AL 7 P B R RS [T ] BTVLARERH,2013,33(4)
83-85.

(2] W/, ETFR. W7 \LAZBE LT Fh F T 2 T AL 91 e
WEFEL D] TLPGRA R 27244, 2004 ,26 (5) :675-680.

(3] XU~ 8, ARG5S A% 5. 5285 a3 5 LBk & R
FRF SR TS A I 2 [ )] VL IR A0 4 42, 2012,28 (6) -
1429-1433.

(4] X8, EMSR, R, 55 W7 LBk SRAP bRic (& & i1k
PANEAL R T[] IR R L 24, 2010,26 (5) - 1037-
1042.

[5] WA RRAR, A . R R LB TR I
BT mE ol R4 A SRR, 2014,38(3) :55-58.

(6] T G WRZEM, EEM, 5. 6 5T IR IES K8
FRIRAr oM [J]. T E AR AR ,2013,28 (12) 2 74-77.

(7] 078, k0, A H0HE, 45, e LRk AR R BT 5 | R
[J]. LR gelr BlaE 2013 ,41(12) :207-208.

[8] BLOIS M S. Antioxidant determination by the use of a stable free
radical[ J]. Nature, 1958,181; 1199-1200.

[9] BENZIE I F, STRAIN J J. The ferric reducing ability of plasma as
a measure of antioxidant power; The FRAP Assay[ J]. Analytical
Biochemistry, 1996, 239(1) . 70-76.

[10] A NRSLRIE TAE TR 51 2. A AR ILRIE 25t (1
) [M]. Jbst AR AL, 1995 311.

[11]

[12]
[13]
[14]

[15]

[16]

[17]

[19]

[20]

[21]

[22]

(23]

CHEUNG L M, CHEUNG P C K, OOl V E C. Antioxidant activi-
ty and total phenolics of edible mushroom extracts [ J]. Food
Chemistry, 2003, 81 . 249-255.

GB/T 5009. 56-2003 K5 TUEARIERI A TT [ S].

GB/T 5009.37-2003 UMY TAEARHER ST T4 (S .
E O, FE 0, Ei, . RS A G S E E AR
HESHT[I]. fiEE,2007, 28 (10) : 484-486.

GB/T 5009.3-2010 1 ff 2 42 [ AR HE £ i v K 23 (9 0 5
[S].

e, Bk, M, S5 GEERT AR 5 IR
AR YTARE T LB T [T]. BB 5N, 2014, 14
(1).5-10.

FANG Z X, HU Y X, LIU D H, et al. Changes of phenolic acids
and antioxidant activities during potherb mustard ( Brassica juncea
Coss. ) pickling[J]. Food Chemistry, 2008, 108 811-817.
WANG P, ZHU Z. Effects of pickling on the contents of antioxi-
dant compounds and antioxidant activities in different cultivars of
leaf mustard [ J ].
2006b, 20(6) : 516-520.

BHANDAL A. Effect of fermentation on in vitro digestibilities and

Journal of Nuclear Agricultural Sciences,

the level of antinutrients in moth bean [ Vigna aconitifolia( Jacq. )
Marechal[ J].
gy, 2008, 43 . 2090-2094.

ISMAIL A, MARJAN Z M, FOONG C W. Total antioxidant activ-

International Journal of Food Science & Technolo-

ity and phenolic content in selected vegetables[ J]. Food Chemis-
try, 2004, 87 581-586.

FAAEZE SR MRAOR . LBk T SR S B 2 A
HAURA R AR T]. frihBl,2011,32(5) :104-107.
B IS WM &L SRR RO AR
SEVERFFE(T]. PIEmE,2012,37(5) :51-55.
VILLARREAL-LOZOYA ] E, LOMBARDINI L, CISNEROS-ZE-
NALLOS L. Electron-beam irradiation effects on phytochemical
constituents and antioxidant capacity of pecan kernels [ Carya illi-
noensis (Wangenh. ) Koch] during storage[ J]. Journal of Agri-
cultural and Food Chemistry, 2009, 57(22) ;10732-10739.

(FTAEHREF I T)



