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Abstract: Taking the leaves infected by poplar isolated pathogenic bacteria as experimental materials, pathogenic bacteria

was identified by morphology and molecular biology method, the effects of different culture medium, temperature, light,

pH value,carbon source and nitrogen source on colony growth were studied by method of mycelium culture. The results

showed that pathogen P1 was identified as Macrophoma sp. . The optimum temperature of the mycelium growth was 25—

30°C , the optimum pH value was 6,PA medium and PDA medium were suitable,and different illumination had no obvious

effect on mycelium growth. The mycelium grew best on media with Lactose as carbon source,yeast as nitrogen resource.

Keywords : Populus;identification; biological characteristics; ITS rDNA
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Fig. 1 Change of O, and CO, concentration of fresh walnuts in different packages
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Table 1 Change of crude and soluble protein concentrations of

fresh walnuts in different packages

£ % T ] Storage time/d
Index Package 0 42 84
CK 15. 31+0. 032 15.2040. 08¢ 14. 3940. 08b
HEASE Thn-PEI11 15. 3140. 032 15. 3440. 01k 14.9040. 072
Crude protein PE30 15.3140.032  15.40740. 18a3bc 14, 9540. 092
content/ % PE50 15. 3140. 032 15.7940.01a  15.1040. 112
Thk-PE90 15. 31+0. 032 15.7540. 132> 15.0040. 052
CK 1. 9740. 022 2.1040. 082 2.3940. 032
A MER AR ThoPEIL  1.97+0.02 1.88+0.112  2.3740.53
Soluble protein PE30 1. 9740. 022 1.79+0.132  2.2840.032
content/ % PE50 1. 9740. 022 1. 7740. 152 2.23+0. 062
Thk-PE90 1. 9740. 022 1. 8040. 142 2.3440. 082
R PR E NG 5 8 3R B ) 22 57 18 401 4 8.3 K P (P<<0.05),

T,
Note: Values within a column followed by different lowercase letters show significant

difference (P<C0.05) among the treatments. The same below.
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Fig. 2 Change of fat content of fresh walnuts in

different packages
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Table 2 Change of acid value, peroxide value and carbonyl value of fresh walnuts in different packages
Eietzn iac- il {43 Package
Index Storage time/d CK Thn-PE11 PE30 PE50 Thk-PE90
0 1. 1940. 0642 1. 19+0. 0642 1. 1940. 0642 1. 1940. 0642 1. 19740. 06Aa
R 28 1. 53740. 0442 1. 2240. 03C¢ 1. 1140. 01 1. 2340. 06C¢ 1. 2740. 09Bb
Acid value
= 56 1. 504-0. 03Bb 1. 2840. 05C¢ 1. 1940. 0704 1. 3040. 02C¢ 2. 68+0. 04Aa
/(mge+g™1)
84 1. 5340. 09Ce 1. 5940. 078b 1. 28+0. 03Ee 1. 36+0. 01Dd 3.0740. 014a
0 0. 04=+0. 0642 0. 04+0. 0642 0. 04+0. 0642 0. 04+0. 0642 0. 04+0. 0642
AR 28 0.030. 06Bb 0.030. 04Bb 0. 0240. 05C¢ 0. 030. 02Bb 0. 0540. 0942
Peroxide value
B 56 0. 0840. 09Aa 0. 0640. 02Bb 0. 0340. 11Dd 0. 0440. 07C¢ 0. 0640. 068>
/(g (1000)~1)
84 0. 16 0. 0942 0. 1340. 068> 0. 12+0. 07Ce 0. 10+0. 46Dd 0. 124+0. 03¢
0 2.2840. 1643 2.28+0. 1642 2. 28710. 1643 2.28710. 1643 2.28+0. 1642
AT 28 3. 6310. 0242 3. 4540. 04Bb 2. 30+0. 02Ee 2. 36+0. 02d 2. 75+0. 03C
Carbonyl value
. 56 3.7240. 04Bb 3. 46+0. 02C 3.16+0. 03 3.0440. 02Ee 3.88+0. 0142
/(meq « kg™1)
84 6.4140. 3142 5.1140. 32Dd 4. 46+0. 34Ee 5. 56+0. 30C 6. 0510. 33Bb

e B9 1) o A~ ¢ A 78 A ) 2 ks 35 R R A ok
AAE—B. IR, CK A% A7 A B 3 At 3
(P<0.0D R FALFEZ ., PE30 0% F A BB 12
Yo 28 d Al 84 d J5 B AR B 2 (P<<0. ODR T HE
e VLRAZ AL A SO R T R s o3, 5 HAERR
i A E E RPN R —2L.

2.5 R[F MA et ek A TRIER & B AR

YN RTER LA RE T KRG G
BAEZRRREEM. AOTFRM ABA 7R B
e s . B3R 3 A4 AL BT Y
ABA FBIEAF BN SR 5B T BEJE BTk, P Riw
H CK 4 ABA 58 EFH IR 28 d A SRARmR 122
(P<0. 01) 1y T4 42k 2 41, 156 H Ak 280 21 40 2B 400 ) 17 D5
w34 ABA F BRI THE A M TR SR EE. T
BRI, CK 4 ABA & 254k F %2 & /K 3F s PE30, PE50
TEVR I 56 d J5 bR ARt i BUAR A , 203 A 234. 64 ng/g Fl

204. 69 ng/ g, Mk 8.2 (P<<0. 0K FHBZ &4, B X 2
PR A R RS 8 PR

ZR AN R (CTREAR T Pz EEL
K. GAF CTK E A FEiR 5L a3 & m4E Y,
% MA 2B Bk GA S B By 25k
MARJE FHE s, CK 4 GA & 8 7E T i 1 28 8
W T AL LA L Y258 56 d J5 SRR F 4R BRI, A Thk-
PE11.PE30.PE50 3 MAbHL4H i) GA &M B & (P<
0. 0D F CK, UM 3 P iELE T GA & &R,
CK 4 & MA f5 B 1= ZR & B85 P12 B
BT H, H CK 4 ZR & 2Rt B3 (P<0. 05K T
BALHELE Y 28~56 d J5 4R}, PE30.PESO U2k
Bk ZR SRR THEAHEA., FHI4PMMAE
BV T BRI GA FI ZR & BIFEE, IR
TRk RS, Horh PE30.PESO R &E/E T LB &

x3 AR MA g8 Rk ABA.GAZR EEHTHL
Table 3 Change of ABA,GA,ZR concentrations of fresh walnuts in different packages
Ei 7 fiok P38 ] Storage time/d
Index Package 0 28 56 84
CK 270. 48=3. 0Aa 282. 4040, 494 262. 792, 07Aa 275. 912, 02ABab
ABA Tho-PE11 270. 48 3. 0Aa 271. 020. 438 269. 62 1. 7848 279. 81=£0. 98Aa
PE30 270. 48=3. 0Aa 267. 141, 16Bbe 234, 64--3. 438 270. 3743, 78Bb
/(ng + g7 1FW) PE50 270. 483, 0Aa 266. 153, 438 204. 691, 53C 258, 671, 62C
Thk-PE90 270. 48 3. 0Aa 265. 414 1. 858 266. 313, 3648 250. 9540. 89¢d
CK 7.1940. 154 7.2240. 154 6. 632-0. 0704 6. 46=-0. 09De
GA Thn-PE11 7.19740. 154a 6. 6340. 13BCb 8. 04710. 1042 8.0140. 1242
PE30 7.1940. 154 6. 730, 10Bb 7. 35240. 05C 7. 710. 158
/(ng + g~ 1FW)
PE50 7.1940. 154 6. 81220, 04Bb 7. 580, 09Bb 7.16=-0. 09¢d
Thik-PE90 7.1940. 154 6. 40=-0. 13Ce 6. 632-0. 0704 7. 3740, 07Ce
CK 8. 7640, 114 7. 4440, 13 8. 09=-0. 08C¢ 6. 62-0. 16¢d
- Tho-PE11 8. 760, 114 8.1040. 10Ce 8. 4740, 06BCh 7. 5520, 10Bb
PE30 8. 7640, 114 8. 460, 14Bb 8. 900, 194 7. 2240, 168
/(ng + g7 1FW) PE50 8.76-£0. 114 12. 070, 054a 8. 740, 13ABb 7. 990, 104
Thk-PE90 8. 760, 114 7. 3440, 1304 8. 7240, 22ABab 7. 570, 158b
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2.6 R[F MA Gttt S BB E A B A R M

M 4 AT IR SR B E 56 d JR BRRAT,
CK 41 . Thn-PE11 fl Thk-PES0 fu. 25 B fkFh7E i B/ &
REEIEGR AT B R AT PRAF B & i PE3O 1 PESO
AR E & AR R K P, A AR E (P<
0.05) % T CK FIHEALHE, ¥&# 84 d J5 He22mf, CK 41

i Bz T 4R UK B B4 PESO M1 PESO e Bk Fh 72
DRIFIGA T BR XM G ERER T
CK F1 Thk-PE90 {035 #% 8k, PE30 fu e Ak 45 & 40 L
BE®T Tho-PELL A #ZHk. 7T, Thn-PELL i3 #ixf
HAREHORA B2, Thk-PEO PR H 58 B R K M R R B
G T 0 e S ARAEAF o

1 Thk-PES0 A% T MR 2 R B IR LB F, H4>

x4 AE MA B E#HAZEE MRPEWL
Table 4 Change of sensory quality of fresh walnuts in different packages
179 T 36 st 1) fu% Package
Index Storage time/d CK Thn-PE11 PE30 PE50 Thk-PES0
e 56 4.00=+0. 10b 4.10£0. 04b 4.50740. 162 4.50740. 142 4.00+0. 02b
Shell quality 84 3.000. 09¢ 3.500. 08b 4.000. 093 3.90+0. 122 3.10+0. 01¢
Rz ok 56 4.10+0. 102 4.0840. 062 4.3070. 092 4.25740. 082 4.15+0. 062
Seed coat quality 84 3.00=0. 05b 3.30+0. 14b 3.8040. 022 3.7040. 132 3.20+0. 11b
Rl XUk 56 4.0070. 07¢ 4. 10=+0. 10be 4.5040. 112 4. 40=+0. 072b 3.9840. 13¢
Kernel flavor 84 3.65740. 032 3.80+0. 052 4.00=+0. 122 4.00=+0. 152 3.70+0. 152
LAY 56 4.03+0. 074 4.09740. 12¢ 4. 4440.102 4.39%+0. 11 4. 04=+0. 084
Synthesis score 84 3.2670. 06¢ 3. 56+0. 07be 3.9440. 182 3. 88+0. 14ab 3.3740. 10¢
BTN TR IR AL 3R AR BERERS O, FOTRE T

TEEM MA 25 WIE BGE B CO. .0, BRI,
O 00 S5 5 Tt 25 ) A A R T 38 o SR o ¥ A ) 1
i, Bk A EERHEAR SR EEA
. FEYIR PR AR R R P R O A5 R R LR
R BRI B SR I 2 5 AE RIS, AT i R R
HAZEN 2S5 0B . B R, FE K
VI 4Rt PE30.PE5S0 #1 Thk-PE9O 4% O, f&FH
A3 BN B 2 FEAK, CO, R Btk B2 T, R 3
T MA (2255 B 8 FRAIK T RSB 58, Yol 553 P W A R (A
EHMA BT 5% B ar st e E R S &
FHE s RS S S 5 B & & T R AT
TR RS BRI 56 d 5 PR 4R, MA sy
HMNEST R R B B KRG, R4 1 335 S R 3 i, i 41
Fa48 0 O, AhFEhntie, 4809 O AR A, dhbsf i
WAEA IR FECHEA TR TABEARSTE
FE.

PR & £ B ARG IR , 26 T 834
BN Y5 5| Il AR ER W, FLRR G & & AR ER A . i
AAERREM EEHE TGS RN EZER. X
I, 255 112 28 it PELL.PE30 il PE5O 4% ff £
R HIBEIT & B3 E T CK 4 isk, Faix 3 fha s
BLID T FR A0 AR A BR A L E AR R N TR
FELE T FHIMAR S AR s SR , Thk-PE9O 425 ff & Btk IR B
TEHRBEPO.ODKRTEESHAMIEN & &, KR
#r G B E R EM B TR AT, B 28 dJE,
ARV 0 T e i Thk-PE9O 4%y O, IRE K=
1.0%~2.6%,CO, ¥ERE 5. 7% ~8. 7%, HEM T GE

FREL CO, AT 32 b BRI T & BLph 3 5t ] BE R HARK BE
S RSB BRMONE
HYNEBR ZEY RN S R EDAEREE
A BEERR LB AP, BEE R 525 W] R
532, LR EER NTRMER KB B A
A8 Ak, 2 [ R 45 35 2R 52 5 Y O B 4F O T 48 A A AR
M, TR ABA T REARE iR A AR B R AR SR S A A
PaEE ;GA I ZR Y7 HEIR R B I 3 AR
AN, AT A MA R T A TR v B B 48
EEE Ak ABA B EJHFI GA BT R, X5 MA &3}
PrEMNTREE & & MR m—8" ; 2+ PE30.PESO 43
BB GA Il ZR &850, HARUNH T ABA &
BT T B AR A AR R
TEFE(0L0.5)CHRIBE 7C B R &M T, PEO,
PESO 2 ARG T & e R abE H 8 i 19 23 i
SR EE R AR RO S S EFREES R BT,
FEZ T NIRME ABA S ENFHE X GAZR & &k
. Za 5 IR R Ve R e 404 06 A 5 TR A, A
o PE30 St e phve G b2 2RI RE B MA %%,
&% 3k
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Effect of Different Modified Atmosphere Packages on Shelf-Life Quality and
Endogenous Hormones Content of Fresh Walnuts

LI Qing' ,LIU Dan? ,MA Yan-ping® ,KOU Li-ping’ ,JIA Cai-xia®
(1. College of Food Science and Engineering, Northwest Agriculture and Forestry University, Yangling, Shaanxi 712100; 2. College of Life
Science, Northwest Agriculture and Forestry University, Yangling, Shaanxi 7121003 3. College of Forestry,Northwest Agriculture and Forestry
University, Yangling , Shaanxi 712100)

Abstract; Taking ¢ Liaohe 2’ fresh walnuts as test materials, the changes of gas concentrations, kernel quality and the
endogenous hormones concentrations of ‘Liache 2’ fresh walnuts were regularly monitored after storing at(0=£0.5)°C
and a further 7 days at 7°C. These fresh walnuts were packed in Thn-PE11 (11 pm),PE30 (30 pm),PE50 (50 pm) and
Thk-PE90 (90 pm) packages (6 pm plastic films as control). The results showed that all MA packages reduced the
concentration of O, and increased that of CO,. Acidfi value, peroxide value and carbonyl value were lower in walnuts
packed by MA packages than that of the control significantly (P<C0. 01),especially obvious in PE30 and PE50 packages,
in which relatively high contents of crude protein and fat were detected. All MA packages reduced abscisic acid (ABA)
content and maintained significantly (P<Z0. 05) higher contents of gibberellic acid (GA) and zeatin riboside (ZR) in the
late storage of fresh walnuts than control. Considered the changes of all indicators and the cost,PE30 could be selected as
the suitable MA package of fresh walnuts for better shelf quality after cold storage.

Keywords : storage ; fresh walnut; modified atmosphere (MA) ;shelf quality;endogenous hormones
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