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Abstract: In order to prolong the shelf life of post—harvest winter jujube, the fruits were treated with different doses (500,
800 Gy) of electron beams and ® Co y—rays and then stored at 0 + 1 °C and 80% ~85% relative humidity for 54 d.The effects of
different irradiation treatments on the microbial quantity and the quality of winter jujube were investigated during cold storage.
The results indicated that both irradiation treatments could effectively inhibit the increase of decay rate of winter jujube and the
growth of microorganism.At the end of storage,the decay rate of the winter jujube in the control group had reached 47.87% ,
while that of the irradiated groups was between 20.97% and 25.95% , significantly lower than that of the control group.In the
early 24 days of storage,irradiation treatment had no significant effect on the total soluble solid and titratable acid content of
winter jujube,however irradiation treatment reduced the firmness of winter jujube and promoted the redness of pericarp.In the
later 44 days of storage, irradiation treatment could restrain the respiration intensity of the fruits.In the above processing, two
treatments of low dose 500 Gy could maintain good storage qualities of winter jujube.
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BN, BT N TR SR I R T AT R
MR LR BEAT Y Co y A2 19 y— SR RN 5% 7 2 19
FEF 5 (electron beam) X HFZ&4FE, B T /= A R #HUAN
RSN, B4 E AVE AL an 52 R 2 2835 J7
i MR R A R A [R] L Co VR Ry #5255 1 i RE IR, L
WFFEIT & B 22 45 o I, A 45 (i FH® Co y— B4R
R R G 22 /NS 5 B I AR 4 i RS PRV R, Tk
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121 FEEELS TR IR AL B K N R A
P18 R A S HBE A8  AC DA 5 i 4 L, B2 SP Bl T
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P4 RE B E AT 4R IR, A B & kiR E ol 500,
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AT FRERE LEXT, P ZH AR S 14 52 BR ST 34 R W5R) &2 45 53 R
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FEIE (P Co y— 5 b 4H . KP Co y— £k 1 28
BRESIN R, AR N TR ITE R R R IR, i
AR I DAUEE Sy BN T 2R 2t TR PR BT W i R
S T R T Ah B, AN AR PR A T T A2 109 s BRI
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NUDAER 2 ST =g A = 2 R B! = E =R/

1.2.2  JEREgieE B FEREYIgETTH 150 A~ 2REE,
BT EEAS R A A0 N R R MR P 2
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ARSI S L T g 240k CO, S i sE
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HHAEEUE , 182 W51 h J5 P8 — B, id 2 W,
F T TR A NP IR 5
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1.2.5  fHEEIE  7ERSEARE AR 515 5 = a1,
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Fig.1 Effect of irradiation treatment

1.2.9 Wy ER S ENE 1SRN E S %
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1.3 EiEaE

iz F Excel $1A4:%F Fr A3 80 #6171 5835301, 45
DLSEHME + bR 25385, 1l SPSS 18 #4417 24 &
2 PERBG 332 FH Origin 2018 #4541 & .
2 ZERE5HH
21 ERAENZERIEERNZIG

B 1 A ) 4 T Ak B ) A RS SR 2 R,
&1 ATLLA Y, W 0~34 d, JUrAa Ab 3R R AT g
JE SR AR 44 d I, EB-500 Gy Ab B A AL JiF 4=
RAEFTAG AL PR RAL, /NT 5% , % B A EB-800 Gy 4b
HEZH S et e, IO T 15% 5 W ER 54 d, KR
NESR S RS R B T 35 47.87% |, T 4 B 4 SR 52 )
Ji 2 S3RAL g X HE ) — 24 (20.97 % ~ 25.95% ) , 22 W1 47
TR LD FRAE — 22 BF [R] PN R 0% 2 590 400 B L P £ 19 R0 SR .
A PR R AR A F ST 45 SR & B RS BRI
TR O K e A AR R R T 4 d,
22 ERAEMNZFFERIMEVHENZI

P Sl B A 0 1 A K T o A S I I A e L AT
S X, HFE 1 FIEE 2 A, R IR AL B AT LA 2

on decay rate of winter jujube

i) A AT P S B R T R R R R BCRE B BN e
550 d, 2540 PR A T 7 K A T R IR B TR BSCEE A
X REIAAT BT 6, 4 5 J2 v =500 Gy L& EB-500 Gy,
EB—800 Gy — ™Ak B A B v A KA HA , 156 W i X
2N AN TRISCR W 2, T BB PR AN [R) 5k A= o) Sk
O AHURREE AR TA] R e 4 o e R Ohn T B0 D 9 T 1
WA S B GR, A B A I 40 T 280 ) 4 o) 25
R o SRy SPLAN R T AR AL BRI BR AL HiL 5
) A AT VR R A RN B PR RS IS (HR A R
AL AV A W 225 (P >0.05)
2.3 IRRRALIENSZF R LIRS E RN

WP A 2 AR SR R 5 AT ) R 2 A PG 3 2
—, PP i RE e, 2 S BOR S0 E IR W I Y DR 4
AE, I I, [R) I K 53 B A il 32 {0 BE 1 i, 2R
S oy LA A AR T 5 W W 58 JRE ARG, D07 5 75 A TG 4R
NP 7 2T A SRt B AR B 4 I 2
LIRS O d I, A% A BRI A NP I G R B (R 45 4
=, T EHLAN R AR B 22 8] 22 51 0, 3 AT RE AR A AT R T
P A PSR aAR s i [ T2, 2 P D itk B2 4 PR
RN TS, WS 7 d I, 25 Ah B 2H i1 W 0 5 3

K1 AR AL AR SRS BB (1g ofu/g)

Table 1  Effect of irradiation treatment on the aerobic bacterial count of winter jujube(lg cfu/g)
e TP R & (d)
0 7 14 24 34 44 54
poy:isl 3.10 £0.28* 262 +021" 246 £139° 2302000  2.65+0.06°  3.00+0.14°  2.88 £0.26"
y-500 Gy - - 219 £1.00° 173036 173 £036"  2.03+0.79°  2.62+0.21°
y-800 Gy 2.15+0.21° - 173 £036° 197 £0.70° 173 £036"  2.12£091°  2.00 £0.00"
EB-500 Gy - 1.73 £0.36" - 2.00 +0.00° - 2.19 £1.00°  2.69 +0.30°"
EB-800 Gy - - 1.73 £0.36" - 1.88 £0.58"  2.15+021°  1.97 £0.70°
=" FRAR . RFIARRVNG FRERIR2Z R B (P <0.05) ;32 2~3& 5 [,
F2  FRIBAL N AR S AR A (g ofu/g)
Table 2 Effect of irradiation treatment on the yeasts and molds of winter jujube(lg cfu/g)
e T K& (d)
0 7 14 24 34 44 54
i 4.04 £040° 324 +0.08"  3.68 £0.19°  337£024"  3.67+0.03"  4.03£007"  3.81 £0.06"
=500 Gy 3.10 £0.70"  2.16 +0.96"  2.80+0.28"  3.19+0.11"  3.07 £0.85*  3.66 £0.26"  3.30 £0.00"
¥-800 Gy 3.46 £0.19"°  245+021" 327 +0.00° 324 +0.05"  325+0.00° 3.07£0.05"  3.44£0.19"
EB-500 Gy  3.24 +0.05*  2.82+049"  289+0.07" 296 +0.16" 337 £0.02"  3.32+000"  3.32+0.13"
EB-800 Gy  3.73+£0.28"  245x021" 284+021" 260+042" 342+013" 335%034" 3.17 +0.38"
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Table 3 Effect of irradiation treatment on the firmness of winter jujube(kg/cm’)
e IR KL (d)
0 7 14 24 34 44 54
oyl 9.01 +0.33°  8.88+046"  829+0.32°  940+047° 798 +021°  817+0.67° 821 £0.09"
y=500 Gy 8.83+0.38"  7.00+0.29°  7.11 £+0.07"  8.06+0.38"  7.37+0.15° 749 +059" 856 +1.03"
y-800 Gy 826 +0.20"  7.49+0.85"  735+033" 750041  7.14+036" 7.14 036"  7.42£043"
EB-500 Gy  8.69+0.56"  6.90+0.37°  838=+0.57° 823x1.11" 7.83£0.65"  7.90+0.75"  7.53 029"
EB-800 Gy 834 +0.48"  6.65+0.03°  7.42+0.13" 740036 7.65+139"  6.78+022° 7.24+038"

Yo7 — AW AR B, AT BESZ BIIRIY RS B S2 00
e ELEN I RRAE SR, A AL S P I i B2 B Y B AN
R R SR EE ALY A 2~11 mg CO, kg™ -h™',
TCH] R P W RS Y Y B . — BN Ty, A T AR
BRAF RS ST AT AS R RE 0 2538, A i o
DAL PR 7K S ) B A AT S AR P I R AR B SR S 7R I i
JE I (44~54 d) , X BEA% P Iz 51 B2 g 1A G R AL, Wl
AESE XS B ZH BT 32 3l A W) 1 AR G o 38 S o ™ B T 3
FEAIRAY ], EB—500 Gy Ab B ZH i) I 1 55 82 4Fs £¢
AEFFTERAR A 7K, S BOR B A 2 S

=
20+ 7500 Gy
—4-9-800 Gy
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—EB-800 Gy

—_
(=)
!
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Fig.2 Effect of irradiation treatment on

respiration rate of winter jujube
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Rifi 2 SR S S MR 0 TN , K L ) 2 L R 1) T 2
2B R e 45 ) B A 4% I BV LR 0 i, AR
P SR TR A Ry T T SRS, A ) e s S, SR A
YUSFSPN R, S T RE . AR 3 AT LA,
T e 6 TR A L AT o) B SR R R A T S,
HEE O d, 4 AT Sz (10 Bl 38 550 oS 4 R 2H A5 T B, G
Fp s ) B A B4 S 3 AR TR R FI X BE 4L (P <
0.05) , I 7ENHHEIY 1] — B b T AR iy 7K SF- , AT U 4 IR
£ GO SR B YR I, LR R R, TR ISR 4 T R
R, 1 55 R 25 R H T R AR R E AR B G U ST
235 JRH —25, TR R T A A IR S 1 S R A )
B3 fif , W R A0 1 B SR S A, LR PR R I A ) e
—REIEAHSEPE L WA 34 d, 4% Ak B2 SRS Y R
B ESHIUEAE AT T R [, {H.4% &b B 5 f IR 2> 7] 4 ok
IRFE R 3 22 F K- (P >0.05) , Al fig & Ry 58 23 5
23 NSRS 4 B, T e R AT — i R EE | SiE 2%
SRS R VR, DRI T TG SR S R A R ) 5
2Bt B 0] S KA TR o
25 FRAENEZERIEFENZME

it 25 D30 1) SiE K, A A B S 3 T O (0 2 T8 I i
21, PRI AT LK 5 52 €0 158 1109 A8 AR A by F A 4 AR fof
R — D EWAE bR, L EACR SR SR, L7
O, RS AT SR, R, B IR s o B T F)
E, SRS NSRS LT 5 b B B B T, SRS B A
AR sa” /b A 1Y A8 Ak 5 A T B 41 1) E 9 D) A
K, a” /b AE AU 1 I 38 WS N, 156 B A< SR T A
BT LT R R I 3A AT, A5 AR S LUl
B AR A A S5 — 3, W AT (0~7 d) | SRS L7 E 0
TR, Sw1h6 LA L, KRS 35% , b5 (7~54 d)
LB L %5 2% 1 3 3 43 2 R e, Hirp EB-800 Gy 4b B
ZHIY LA GG & e A o 150 I A A [t 25 T 6 FsF () ) 4E
e, B0 R SHe R, 4% Ak 2 ) L K 4% A 3L X6 R 2
() JC B 35 25 5 . MR 3B AT LUFE HY, A4S 0 g 30 ]
ARSI o /b {E AR BT HT o /b
MR LR J et , A 14 d TF AR, o™ /b7 (BN 3 KR
BB, RS 34 d B, X REFIEB-500 Gy#H 4
A oa” /b AH/NIE T B, Hogy = 20 ) LIAS [R) 33 SR 9 4,
LR R R L % 4 S A o A B T 1 T s R Ak

AAT A LT TR R B IR 4 R, LA X B R
110

A
100 A
-—»-500 Gy
90 -4-7-800 Gy
~EB-500 Gy
807 ~+EB-800 Gy
= 7.
60
50
40/
0 10 20 30 40 50 60
TSR H(d)
0.618 . sy
05]  —e7-300 Gy
04 —4-7-800 Gy
41+ EB-500Gy
0.3 —-+-EB-800 Gy

= 024

N

0.14

0.0

-0.14
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TR K (d)
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Fig3 Effect of irradiation treatment on L~ value( A)

and a”/b" value(B) of winter jujube
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Table 4  Effect of irradiation treatment on the total soluble solid content of winter jujube( % )
TR (d
AbFHEH (D
0 7 14 24 34 44 54
X R 16.73 £0.69* 17.43 £0.41° 17.63 £2.2° 1643 £0.52" 1877 +0.48" 17.70 £0.46*  16.60 £0.20"
v-500 Gy 17.03 £0.57"  17.20 £0.96" 1730 £+0.35"  17.40 +0.44" 16.73 +041° 16.40 +044" 16.87 +0.46"
y-800 Gy 17.43 £0.41*  17.27 £0.67° 17.53 £0.16* 17.50 £0.60" 17.33 £0.16™ 17.47 £0.33"  16.70 +0.76"
EB-500 Gy 16.53 £0.48"  17.70 £2.00" 1697 +0.33" 17.60 £0.18"  16.90 £0.53° 17.20 £0.52" 18.27 £0.71"
EB-800 Gy 16.53 £0.21* 1573 £0.77" 1697 +0.71* 17.20 £0.27" 18.07 +0.42" 17.33 +0.06"°  16.00 +0.37"
FS G HRAL BN A AR S AT RE R i AR (% )
Table 5 Effect of irradiation treatment on the titratable acidity content of winter jujube( % )
IR % (d
Ah 3R (D
0 7 14 24 34 44 54
papilst 0.35 +£0.01" 0.38 £0.03° 0.34 +0.03° 0.29 £0.03° 0.33 +0.01° 0.31 £0.02° 0.26 £0.01°
v-500 Gy 0.35 +0.01" 0.32 £0.02" 0.33 £0.04° 0.30 +0.02° 0.30 £0.01" 0.31 +£0.01° 0.27 +0.01°
v—-800 Gy 0.41 £0.01° 0.40 £0.04* 0.32 £0.01° 0.29 +0.01° 0.31 £0.02* 0.31 £0.01° 0.27 £0.01°
EB-500 Gy  036+0.01" 035+0.05" 031002 029002 031003 033£001" 026=0.01"
EB-800 Gy 0.35 £0.02" 0.39 +0.02° 0.31 £0.02° 0.28 +0.02° 0.32 +0.01° 0.35 +0.01° 0.25 +0.01"
EB-500 Gy fJ a'/b" {HEAR (A4 AL B S X2 ML, 2.7 (RHRAMEN S ERIAREERY . THER

R 44 Kb B 2 6] TG B S 95 57
26 FERAEMNEZERIBESXRHEI

R £H AU X FEL S SR e ARG T L S e HES 24 i 5
PR 2R B S TR, 2 MO S 22 5 3 B B R I, 44 i 1 25
WIS AT L G SR b 2 T, 2 2 T I AR
G52 B IR IR /0N, PR SR S v, S R AT ARy
20 O 5 i R L e 4 FF o, WIECES 0 d, BR
EB-500 Gy 18 b i 5 52 By, G o3 15 %) 18 21 TG W] g 22
A, gy = AL FE ) B3 TXT R4 (P <0.05)
VPR ERS 24 d, AT A B 4 A AT SR S ) i S R AR, BT
BE SR ST 2] 2 P HL AT B 160 VB FH 109 88 40 1k 4 s fL Tilg
(SOD) Fist 48 1k ) fitg ( POD) %5 % 35 4E FH , 35 5 1A 4
e P, AT R AR — 2R 9 I ik 4R Ab i X 1
B A, AR 4P R M 0 52 405 PP L Zhao ZEPY BTIT ST
LA S 4435 1 ph 35 355 B A G g A4 3 P 7 — 4 w5 7K
SE LA B AR A W 45 K T BE , 328 11T AE 2% 5 52 1 5
% BfJE SR OGRE T, IR 45 SR, 800 Gy 1y
W Fh i HE P, S 3R 2 6 HR L, 500 Gy 14 9 v s B Ak 3
DG T X5 B8 . AL AN P2 30], EB—500 Gy 2H 4 4 iy

L SRR LR AR AR AR T XY IR 5 2 de i

45
40

351

< 30

wB S
20 —+-7-500 Gy

-4-7-800 Gy
15 ~EB-500 Gy
10 —+-EB-800 Gy
0 10 20 30 40 50 60
V5 R H(d)

B4 G AR P A AR L S R A R
Fig4 Effect of irradiation treatment

on conductivity of winter jujube
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HIR T

AT DR W) 2 2R R R S R A T IR,
5 AT I A R T DA Sy ) DT 2R S R L R 1 g
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