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Effects of Ultra-dry Treatment on Anti-aging Ability and Antioxidative Metabo-
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Abstract: Soybean seeds with different water content( (8.1% 4.0% and 2.4% ) were obtained by controlling ultra- drying
time, then those seeds were treated by aging and re- water, those parameters such as anti- aging ability and antioxidant en-
zymes were measured. Results showed that ultradrying treatments can improve the ability of aging-resistance, thus prolonging
its storage longevity. The free radical content was higher in ultradrying seeds( moisture content 4. 0% and 2.4% ,respective-
ly) than that of non- ultradrying seeds ( moisture content 8. 1% ). But compared with pre- aging seeds, the increasments of
free radical and malonaldehyde( MDA ) content in aged non- ultradrying seeds were significantly higher than that in ultradry-
ing seeds,while the activity of lipoxygenase( LOX) in aged ultradrying seeds were evidently higher than that in aged non-ul-
tradrying seeds. The higher ability of aging- resistance in ultradrying seeds was also attribute to its higher antioxidative sys-
tem including superoxide dismutase(SOD) , peroxidase (POD) and catalase ( CAT). The decrease in SOD,POD and CAT
activity induced by aging was lower in ultradrying seeds compared with non-ultradrying seeds. Results suggest that the main-
tenance of the ability of resisting the superoxidation of the membrane lipids would be one of the reasons to prolong storage
longevity of ultradried seeds.
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1.1 FFHETAE

K J Soybean (E6824 ) Ffi -k 1 T v [ 4 Mk B}
SEWFSEBEAE DI, BT ) 46 K & 10% , 90 4R
KEZER N 100% , #8 T A B 5 1k 2R iR T
D OB R T E T e A, T R R N R
RERC S A FEE oy 1001, F 25°CHE R N Bk +
P B R 2 120°C T 0008 H ) T M ek e, 3 2 95
il b 35 B 1] 4R A5 7 K &4 500 R 8. 1% 4. 0% FiI
2. 4% Fh 1 SR 5 HE AR Rl & K B B A1 25 BT XUZ 45
AP = RS
1.2 #hFZU5EKLE

HRIRARLL A5 7 i, H0 2 B T U2 S840 48
() F AN TR) 3 A I R T B A B KBS, 78
50°CHE i B &5 148 F 24k 10 d 5, I il A 1L i
CaCl, 7K ¥ W (20°C AH X #2 A 35% ) (4 #1 NH, C1
TV (20°C AR 70% ) LA B K (20°C AHXHE
JEE A 100% ) T~V Ai5 (4 AR G IR BE IR 58 1) 0 v, 25
H, £FA5 24 b, A TIE G RIKAL L
1.3 #WMFEFSFEANE

P % 25 AR 4 I B 7 462 38 B0 R ) (ISTA,
1993) ,F 4 4 W, & I He 5 (VD) & F AT
VI=GI xSx, Gl HA&AZFEE =3 (Gt/Dt) ,Gt:t K5
() ZE80, D: 2 2E KRB, Sx: K3 X R JF B 7
Gigig
1.4 HBEENE

R 0.5 g, I B F /K vhiske 3 ¥k, B4R
TZRIK S, AL, i 10 mL JE B 7K, £F 20°C
TR TR, SR )5 SR ] DDS- 11A % B 5330 &2
BB SR, B3 A EE

1.5 HmENEFERNE

1.5.1 Bpgth4gie A RIHCF 1.0 g IR 0.5 g
fn 3 ~5 mL K,HPO, - KH,PO, 2% i1 (50 mmol - L ™",
pH 7.0) vKi% , WHEE U513 . TE 4 C YA, 15 kg
B0 20 ming IR R R B EBOR

1.5.2 #EAMEALE (SOD) FHn 2 £ SOD
PP A 22 U e (NBT) 766 T 1938 B A/ A >k I e

SOD %Pk, 28 Bailly 2819755 SOD 3% 4 L)
T NBT 64622 52 7 1 50% K — /4 il 15 14 B3
FH 3 K.

1.5.3 3 AACEAH(CAT) EHmE  H4E Cakmak
g o BOH 10 s BB A R RN
MR, WIERECN 39.4 mmol ~'-em ™, HH 3K,
1.5.4 IR higid B4 B (AsA- POD) & a2
HHE Hossain (753" 0 BUHP 10 s 1930 Jy2p7%
PR B4R S I R, WO R0k 2.8 mmol '
em™', EE 3 W,
1.6 REE&AE(LOX) EHENE
AAECF I 1.0 g FIAR 0.5 g fil 3 ~5 mL Na,
HPO, - NaH, PO, 2 "% (50 mmol - L™",pH7. 0) 7k, BF
BERS)SE . AE 4°C B &5 R, 15 000 1 - min = B 15
min, YRR B B0, 20 wl B4R EG I L 30
L IR (25 mmol -L™1) ,2.95 mL BIfRZE ik (0.2
mol -L.™"pH 9.0) , Wi 30°C . SN e 15 s JHid
TS, #E 234 nm Fll%E 1 min P14 OD {EA51L, il
PELLAOD234. min ~'-mg ' pro Fon, BE 3 K.
1.7 WEE(MDA)KME
A% Bailly 97736 0 #% MDA HIIEOE R %K E
=155 mmol "'-em '8 MDA Fi, EHE 3K,
1.8 BEEBEFEERZNNE
BT 1.0 g MR 0.5 ¢, A S 5 T HE S,
2% 50 mmol - L™" pH 7. 8 B L% s (77 0. 1 mmol
-L"EDTA,0.3% (W/V) TritonX - 100,4% (W/V)
R LIF IR ML BEER (PVP) ) BF % , F 10 000 r - min ™'
B30 20 min, FVEWEIASEEOR . 0.5 mL A i 2
WP A 0.5 mL 50 mmol - L™ 5 fig 2% up ¢ ( pH
7.8),1 mL 1 mmol - L™" £ ¥, #2547, T 25°C h
91 h BRI T mL 17 mmol - L' % G BE 4
EER A 1 mL 7 mmol - L ™" o — Z8M ( LAVKEEFR: /K =
3:1RCH) 1A, 25°C H R 20 min, 2 OD 530 {H,
A4 A 2R 2R 3R L nmol min T - mg ' pro FoR,
HwHE 3R,
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2 50% ~60% FIri i N T AL R 2R 69 d, ifii 8 T
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Table 1  Effect of UD on the anti- aging ability
of different species seeds
oK RHH IPIEES
Moisture content/ % Germinability/ % Vigor index
8.1 59 0.20 £0.05
4.0 92 1.29 +0.16
2.4 87 0.63 +0.07

K2 TR N AR IR R K 258 AT I 6] 64 LA
Table 2 The Comparison on the time of the same germinability

of UD seeds at accelerated aging

- AR A 2F 3R AT ZALHT )
EKE
The same The day of
Moisturecontent/ %
germinability/ % accelerated aging

8.1 49 69

4.0 56 167

2.4 53 135

2.2 BFAEITEE MR

S 254 1) S HE R R AT T A . RS
FI RN L R e I — i 2 A O, 5 7 s Y
P, BB R 1, R T INE /D FR B ORI
AR SISl 1Y S AR I a2 - = 2
MK AP 3 2 T (BT 56% ) (Bl 1) 3%
B T BRI K 2 2. 4% J ol T~ 200 0 55 114 335 A

—EMIEZIA A L, K I 28— R MK Ab B 5 L 5
Z EFHAH A BIR A FRZE /N BT 44% ) 28 = IR
] 7K b 3 H 2 TR/ (BT 28% ), U BT K
Ab B AT P — s R R A 8407, T A 05 ml i
] 7K b B4 DAY 2 | 3 25 TR AL 3 W b & 28 i i) [l
IKAL AT T F b 58 AR R BB 52, b e PR
K5 R BEE MR G
2.3 BYMFEULEEVNEBEBTRENNTH
ANEEGKEFF2RNT A, 6T A1
HARA-F- G BRA DL A B LR RE 7 B 1G5 TR
R (E 2) , et 3 R EEBREE T
S B TE 13.5% 1 13. 1% 5 523 3 8 T HoA iR A1
MG BRA ML A B3 A B 7t TR T (4 51
FFF9.7% F110.9% ) o X LG5 R 5 R I A8
ek A —2L
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Fig.1 Effects of rehumidification on electric
conductivity of dried seeds
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50°C &4k 30 d Ji5, 3 B T A B TR T
Tl A IR A it N 40 B PR R B i v TR R T
T(F£3), ML, BB e FRE T RET
FiFIRM N E A BRENSE (S BT T
95% F183% ) . i Ak Ab 38X 8 T Fh 1 8 A1+ i

AR A S A D2 2R VR 2/ TR IR Al ) ol
JEH B AR R R A TR
30% F1 40% , it P M+ 5 b AR s BT T
29% 1 50% , H TV i ¥ 0] f /TR T A, R
WL Ab BAE — e RE B B T R SE R A 2 A
SOR o RN S e F R 1 Pt o

K3 OARFES KRR AT AT A RS 5 P A A MDA 54 AR

Table 3  Comparison of contents of superoxide and MDA in embryo and cotyledon of soybean seed with

different moisture content between before and after aging

& Embryo F-I Cotyledon
2 7K & Moisture content/ % 27K Moisture content/%
8.1 4.0 2.4 8.1 4.0 2.4
AT
0.21 0.30 0.31 0.12 0.20 0.20
Before accelerated aging
SUH R
. . o e AR
Superoxide/nmol * mg 0.41 0.39 0.40 0.22 0.28 0.30
After accelerated aging
Pro. * min ™! .
EALH
71.90 73.18 73.09 28.12 30.12 30.54
MDA Before accelerated aging
/nmol + g~ 'FW ZALG
90.12 83.12 86.18 40.15 38.12 41.12

After accelerated aging

AR B AAE BT AN W] 5 7K 2 A R
MDA & iy A T A AL (%R 3) 21k
Ak BRI R R N Y MDA 5 i 34 TR
MR P, T A Ak BE X A B IR S T b MDA
(1) 25 et A AN R RE B Y A 54 (B0 T 1 ik
FI it MDA 55 22 386 i) i B2 B S TG TR 1
FhF, 4N B R T (0 Fh 1 IR AT v MDA 5 &4y
B EFT 14% F 27% |, i A8 Fp - Fp A1+ 0 53
B EFHT 25% F1 43% , 3ok 8 48 B4 43 50 B T
18% H1 35% % < WA B 68 T Fh & bt F2 b iy
TRIEAE T A E I LA T 1R 7 R AR R R

Ft O #{kAT Before aging
Embryo #AVJG After aging

LOé(gj;ﬁ 1>LOX actnilty

R 4 24
27K Moisture content/%

8

2.5 BFMFAIEZUBESSE(LOX)EERN
LR

AHEE N TACRTAN ] &K K S A A i
PR LOX 7, AT A0 2t T LOX 31 (&
3) FHEGF I AR R 2R TR (B TG 2
RS0 AR TR P22 b5 LOX 16 M i3 i i
RGN 64% F1139% ) , vy 3k 8 A1 3
e ( Mk 34. 6% 1 128% ), FH Lb , 435 BB TR 384
E /N 26% F1 81% ) ,iX—45 3 5 MDA FLEE4A A
L AR A 3

Tt O2{kH] Before aging
Cotyledon  32{bJ5 After aging
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Fig.3 Changes of LOX activities in embryo and cotyledon of different moisture content soybean seed after accelerated aging
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N T AR A B Bt A 3R 40 19 52 ) J2:
AR (R 4) . ZAHTEF RN SOD I RIS A~
R, AH L Hp SOD 5 1) R K, 1 iR
HH ) SOD JiE-PE7E X IR, 38 J3 8 A 8 1 A -
BT BB EE A 5 h 5% 2% F1 4. 5% , TitE £,
HH F X R T BRI E (24 % ), 3 JiE 8 T Fh 11 N
SOD (1T B e /N (4. 9% ), i 3k i T Jm =7
Py SOD & M) R R0 25 = T XTI (Sl 59% ) o ]
B EALAL B REAR T K SR A IR T Y CAT

TEPE, Xy READ (4 B R 43900 19% F1 13 % |, T
JE TR IR N R IR R T% . BT
AL EEXT ASA- POD (1) 35 P B8R k3 (L
F IR AR E] ASA- POD &1 ) |, A % 1k b 3
XX} BT F 1 ) ASA- POD 36 P ) T BRI B2 (o
29.5% ) ,iEEAE TR T I REIR R 19% 1l I
TR IR I 3k 33% o L [ 45 SR W], 3 E R
ICFR T K T 3 s Fh 7 i PRI RE T, B AR
RO 2% C T A B (EP i i e Gt U (oS 7 N1 7
m HAyT A L Rg

K4 OARFEEKEREM TR AT N A A R SE R

Table 4 Effective of UD on the system of scavenging actived oxygen in embryo and cotyledon of soybean seed

& Embryo F Cotyledon
27K Moisture content/% % 7K & Moisture content/ %
8.1 4.0 2.4 8.1 4.0 2.4
SOD ZAL T Before accelerated aging 39.17 40.12 39.68 21.17 20.19 20.56
/U *mg~! Pro. #ALJ5 After accelerated aging 37.16 39.18 37.88 16.11 19.21 7.91
CAT F AL T Before accelerated aging 8.92 9.04 9.01 15.25 15.34 15.67
/nmol *mg ™" Pro. *min =" ZfbLJ5 After accelerated aging 7.19 8.38 7.98 13.23 14.13 13.78
AsA-POD ZAL i Before accelerated aging - - - 11.21 12.10 11.98
/nmol *mg ™! Pro. *min "' ZfbJ5 After accelerated aging - - - 7.90 9.78 7.99

3 itig

Pk ZE R EFORPI T K ZERE ST 0 HIFE xR,
KR UL R ZF e ok, fE IS T RN R T 2.
A1 748 8O0 2 e e 46 1% 7 19 2248
5T K PR G AP 28 T A B A HoprE A ie i
PR (R 1), BRI e % Ak Ad BG4k R 7
KRG 748 BB R KR T AR 4 T b 3 iy
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AR & 253 PR 0 2 AL (] B . 22 1) R+ i 75
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BR o EAL AR T . FoE R IS AR A HE (R 3)
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F 0 R AR 30 B3 MG AT, — S R4 2 1 5% 340
S, A R 44 (R 0 T 45 25 1
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158 5K 265 B8 A0 B 40 K S0k 25 B 25
WS F RN RE 1 5 B P BN S0 Pl A R
B RGBT T e, A R T TR
A ] PR T BRI

R FARREE B eS| R R G
A R Y 12 41k, B Bl ST 7= A 1 1 2
$6 2 5, T RO 4385 , S SO L h M R 1, R
WS ) T 6 A BT Bl A T 0 — 2 7 2 T R
PERS 9 Y. SOD AE LA [ th 3 8 25 st 17
I, 5 4 B 1 46 1 O Al T
) H,0, ; CAT . ASA-POD A1 G-POD £-3 i 41k 4)
F T H, O, (9 5 B ., D811 i D24 A% 44 25 , 5 0
THERIE P R B 5, WU IR i AR . 45 2R 1B
T AE KT T R IR e 4 e ) )
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