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Study on the Preservation Effect of Okra at Different Temperature

ZHANG Bi-qing', LIN Heng—jin?*, XU Huai—de*
(1. Xi'an Tianfeng Biotechnology Co., Ltd, Xi'an 710016, China; 2. College of Food Science and Engineering
Northwest Agricultural and Forestry University, Yangling 712100, China)

Abstract: Okra is valued for its nutrition and high health function. However, okra is hard to store and easy to
spoil. For the techniques of okra storage and preservation, the fresh okra was stored at 4 °C, 8 C and 25 °C,
respectively. The optimum temperature of okra storage was obtained by evaluating the changes of storage time,
sensory quality, nutrition constituents and physiological index. The result showed that the longest preservation
time was 24 days at 4 “C. Under this condition, okra respiration rate could be effectively suppressed and it was
optimal for maintaining nutrients, slowing the aging process of okra. The appearing time of black spots on its
surface was the longest, and the sensory quality was the best. At the end of storage period, soluble solids
content of okra was 3.57 °Brix, chlorophyll content was 9.05 mg/100 g, protein content was 1.74%, ascorbic

acid content was 5.16 mg/100 g, total phenol content was 8.43 mgGAE/g, total flavonoid content was 1.14 mg/g,
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crude fiber content was 3.23%, caffeine content was 1.60 mg/g. Compared with 8 C and 25 °C, okra stored at

4 °C showed a slow speed of aging process, and maintained nutrients throughout the period. Thus, the optimum

temperature for fresh okra storage was 4 °C.

Key words: Okra; storage temperature; preservation; quality; nutrients value
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Fig.1 Effect of storage temperature on weight loss of okra
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Fig.4 Color contrast of okra before and after storage
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Fig.5 Effect of different storage temperature on the

chlorophyll content of okra
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fiber content of okra
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on MDA content of okra
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Fig.8 Effect of different storage temperature on the

polyphenol oxidase activity of okra
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peroxidase activity of okra
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Fig.10 Effect of different storage temperature on the total

soluble solids of okra
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Fig.11 Effect of storage temperature on protein content
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Expression of Lipid Metabolism Genes in Chinese Cabbage during Storage

TIAN Shao—-nan, LIU Si-jia, WANG Tuo-yi"
(College of Food and Bioengineering, Qiqihar University, Qigihar 161000, China)

Abstract: To explore the physiological functions of LIP2 and LOXZ2 genes in Chinese cabbage during the
storage, fluorescence quantitative PCR was used to study the expression of LIP2 and LOX2 during the storage
and the change of fat content. Compared with the light storage condition, the LIP2 and LOX2 expressions were

up-regulated under night conditions, while the fat content showed a downward trend. So we calculated that

LIP2 and LOX2 may mainly play a role in fat metabolism of Chinese cabbage during the storage.

Key words: LIP2; LOX2; Chinese cabbage; lipid metabolism; gene expression
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qRT-PCR 514
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MR EA BRA T TDSZ BIAE DML, Ikl
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Table 1 List of primers
FEH AR FEH PR R TR i FE51(5—3")
LIP2 Bra017113 RT-PCR IET ¥4 CTAATCTAAACAACATGGCCCG
RT-PCR JLI ¥4 TATTGACTCCACATGCCTTAGG
LOX2 Bra003526 RT-PCR IET ¥4 GCTGAAACTTTGGACAGTACG
RT-PCR S I J¥ 5 TTTTAGCTCTTCCTCTGTAGGC
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Fig.1 The expression of LIP2 gene in leaves under light and
night condition in Chinese cabbage

0r LIP?

——1R-ER

25+ —— R

20

05 | J
0.0
1 3 5 79 1 13
jisc- S0
B2 X8B3 LIP2ERRABAELRIBREZETHRE
Fig.2 The expression of LIP2 gene in roots under light and

MRNA ikt
&

night condition in Chinese cabbage

RSN LOX2 BRI RIS F T iRk
Wk 3.4 B, REASAEN R A R AR Y
LOX2 HE[H mRNA Rk LRI AR T AT
e, ELBEIE RS (e 3 i s o AEAR s & e il A,
- ER AR IR RN & Al T T R e AL, AT LUSENT
LOX2 & [RIAE I ) 72 vh X g i 21 1 — 5 A1
Mo [RIRE ABIEEEY], LOX k] S 2 AR,
it 22 AN AR TR (1 1o S AR VR T B R, JF H.
LOX ATRES S SARRRAN A A R st Il %, AT 2 Aty
PR, ERIN BELL S4BT 28 , LOX 1 [m) T 2

2.1.2

TER F DIANRZ A PR, XGRSO —8. i
1, AT LAEWTR 156 LOX2 FEDR ] e AR AL

40
LOX2 g
35
—— 28
3.0 b
e 25
® 20
P
Zost
1.0t
05 |
0.0
1 3 5 7 9 11 13
AR
3 XBX LoxX2 EEMHMAEXBMERZGTHRIE

Fig.3 The expression of LOX2 gene in leaves under light
and night condition in Chinese cabbage
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night condition in Chinese cabbage
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Table 2 Differential gene expression

HEAFR FEEEAFE T02VSTOI TO3VSTO1 TO3VST02
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Advances in Research on Postharvest Softening Mechanism

of Edible Fungus Fruiting Bodies

DING Shu-dong, LI Yan—jie"
(School of Agricultural and Food Engineering, Shandong University of Technology, Zibo 255000, China)

Abstract: Edible fungus have become an important part of our diet because of its flavor and nutrition. However,
due to the lack of protective structure and the vigorous physiological metabolism after harvest, the edible
fungus is prone to softening, browning and other deterioration after harvest. Softening, as the most intuitive
deterioration phenomenon of edible fungi after harvest, has seriously affected the quality and commercial value
of edible fungi. In this paper, we reviewed the relationship between the degradation of cell wall components
and the changes of structure, the degradation of cell wall degrading enzymes and the softening of edible
mushroom fruiting bodies during edible fungus softening, explored the mechanism of softening of fruiting bodies
after harvesting of edible fungi, and provided the theoretical basis for storage, transportation and preservation of
edible fungi.

Key words: Edible fungi; softening; cell wall degrading enzyme; cell wall metabolism

Y& B 3. 2019-10-10

E&TH . HEARRE RS HFRA AT H (31601394)

YEZ I THAR(1995—), 53, AL A8 Az, P9 i) R SR i 1 550
CEEEE  BHR(1984—) , Lo, BIHFR , FENFE RSN TS50 580r T4



s

14 FERE TR LILERIEE

B (edible fungi )& 5 FH EL A Y I FK , 45 A5 L8 ]
HEAKRE A RRYECR . JTAE kIR E & i A (E
AW, AR 2015 4, BRI O AR E b
S R B E SR O, B IO S
FrFu S HACR G YR A, RAEA R £
Bl AR R I R A A R H A —
SE I A= TG VE D) RE L AT IR D | S s R T WA R TR T
SEAE R L DRI 32 307 K 2 1 ko

B R G ATV 2 5 R A BRSO 2%
b AFEIK ST CE TR KR BRI AR A .
PSR AL — R 1 R R 5 I B4R 1 i A A
17 240 HEL B 2 14 A i B 5 R BB A Ry e B
TR A Y R, ASCE SRR T R 1
T TR T 2 RE 20 53 1 R A S S R (R R A A LR i Tl
HEME PR, W T BRI bk
ARRIBILH, At — BT B s RS B AR e

1 ERERENEEEETH
BRI PR, k= AR I
PER B 2514 , IR MAR 5 52 PR D Al A iR e, i
BRSBTS R A R — AN IR . 25T
AR S 5 IR G R, AR AR M BE ) AR AL B SR
PR AT FE P A AN ARG R MFTE RN, =il
WET , BHELE 3~5 d i B AR T4 |
GEA G BRI RIS S 2 B A
AV, 3 e G R R HBEAR 10 FH TR 4 B P (R
W b, B AR AR RN I 9807 i 2V Y
FERS, FERBUN TR R R i, I,
TR AL — ER B TR R S R I A AR A

2 RABRRERUNE

FAT, R A BUR 5 £ B A 0l DR B3 o 4
P BEACHO 3 M A ORI B A )R e mas Ty T . o
240 e A BB A0 L BE A O PR A 2 S5 A ) SR BN
Sy de TS B AR A ) AL
21 HAEEASREHNEN

B AR — S SRR, BA—ER R/
ISR EE , AT RS ) 445 40 MO 25 S 4 LA AR E SR AL
WEREE | HEFRE B SN M. S
240 M RE AN T, R A0 B L 7 4 2R R i o0y T, B

A ARE R PR LT TR (SR 4L, 1 H
NG RO, R [RI A LR Ir Fr 20 R 22 S A
NGRS S 2 YR ¥ TR el (K DR G
£ FH TR R P 19 1 S5 TR 40 L 220 U L LT J o 20,
R A REZS RS, PR RS (25 B-1,3 W
W5 B-1,6 HRWE .a—1,3 I RBESE) JLT BT BEE I AIZE
IR 1AL 2 )2 20 A 20, FER G kit # v, &
AN BRLRE 20 Sy R A , 2540 A B LR 20 B BE SR 5 1
VAR B b R0, Sk S SO M B, LSS R RN, B e fif
1 FH B b S B R R
2.1.1 L REZ R
(1) 2 HeRE 3 SR

R LR AN M RE (Y B AL SY, 20 B AN BE
TR 50%~60%", LT 4 fRE Hh R 25008 s LA
A B-1,6 4731 B-1,3-D-Hi RWEF LN F6ERY, @t
B—1,3— 115 7 TV 1 %) 7 2 W o0 - SR B s, A 4y
R PR B-1,6 .B-1,3/-1,4 .B-1.4 WL 2TE AL
(1o B-1,3 H WA IR HER LT Yr 248, 2 2 F o 4 Al
IR RN, © R AR A A0 HBE A 2 S B
TELSZ 2= 0 AR S5 44, T3 200 B RE — i 1y s A ke v,
117 B—1,6 7 S v B 2 L o AN B A T A A 5
B-1,3 HIRMEAH L, p—1,6 Fo R MHEE B, AT LUE i sc Ik
(R JCRE TS5, o TRV T e 40 B e I S 1 T i i 4% o
YERA, Jiang SFUSEIFSY & B, AR f 28 Ak B AT L2 S 5 1)
R I A s A 20T I ) 240 R A SR 1 i R R, IFIACh
I 0 e A e ) 200 7 SR mT A SRy BILAAA RIS sk
IKAEA P B AT o Ni S50 B, SR i 7o 24 1) 200 e 2 SR B
S Y S ) S 177 R, 5 A RN, 3 4 R e
FHSEHE A TE PEAS 200, WA 5 20 M RE R A A G R AG
BLILIR A Bk K P B
(2) HfEBEJLT

JUT TSR 2 4 ) 4 6 R RS 1) 2 B2 5 4 Bl
FRMNED B R p-1.4 M EGE A N-2
GRS LM KT REY), S5l SR
AL, LA B85 S FLRA /K0, FLER 20 M R e JL T
JFife B AFAEIE 3N a—chitin®o 41 RE ik LT T L
A e I U, I I A LA AR SR 5K T,
T 2 5 A0 B RE (0 5E BV RN R B A T B A A A
Zivanovic™  ZENTIERY Jiang S50 % B 56 4 0] £ FH 727 A



i PR EE

THRAE,F 2 AETF ARG SR 89 B R 3R 15

JETR R ABTUT Bt AW T R, AT 75 LT i (<
—ERE.
(3) AHMIRELTHER

LFYERZH B-D-H A IR S T B-1,4-WHTTEE
PR L A O AL R, €T 4 3R 431 = 1) 3 ok SV o
— PRGBS A G 5 X RTCE L X e 2229, 214
REGHFRE AT B AL N (4 7K A R, DR A 4 i
RE R AE R A TR, S v 200 o 2 ) AR e
T AR SERIE Y K B, ARSI frle b 3 AT LA ) 4k 2
YRR T R MO P4 R B SR S EARDG, X
R B O E FHZ A
212 HEREERN

4 i BE 25 11 (cell wall proteins, CWPs) [Al#F & FL A 2
JERE R Sy, ARSI RE R 23 S AN L RE S5 2R L AN 2
JURERGEE . S5 E IR AR 4ER A AR A
TEAN LIRS FIRLS A SRR, PR AR S sz SR
(455 AT A, LB T 4 PN £ 336 S D 0
SHE S A BURVE AL 2 L RE 2 7y -2, RS, R
5 T 240 LR 5 1 J5 o T ) D i e e Ay e
BEERR , TS A FRENE S LASL T B A
J,
22 [ERFEEHETL

Rl RS R A UBE o) A5 A R
AL AT BERRAR R R DM A A ) o — Ay, B
TR BE AR AR 20 h RIS HmEAIL T B
22.1 B-HIERMNG

B — T 5 M il 2 T8 RE 08 R AR B-1,6.8-1,3.B—1,3/-
1,4 B-1,4 i FROME A 7K frp B SR o AR H ) SROBIE I K fige 19
BT B HE SRR R S M K e PR =8, AT LA
B— ISR 73 AU B RO FI A L) B SR g
AT B SR WE T K AR IR, 2 DA 26 W S 3 IR
IR 328400 T A e W e A, A S 2 U T 2 D) B
HITRMEBE K RN, e A W SR AL B AL BEALUITT
B, A R — /N BB SR, FUR, X B SR
S50 S INRERIAIT T ZEE P ERERE P, Corallococcus spP,
Bispora sp.[%]%%ﬁrﬁji T FH o A0S 58 420, 1 Tl
WEENAINI-B-1,3 HIRMEEE . NVI-B-1,3 #I R0
ity . IV -B—1,6 I FBHREGFN LT o3l A £ P TR R J5 I
FRIIRE.

(1) SMI-B-1,3 M R HETG

SMUI-B-1.3 I FRBEEE = — M T 1,3 W6, U
SR A U A R Y 2 WK . AT AR TR
BRSO R SRAE M 3 P bS] -B-1,3 i RAR B I IL A
SR exglexg2 il ssgIM exgl FEPR A Pl 3= 22 i
SN - B 1,3 FRME R, exg2 FEDN Sh BE 5 BT A
HMI-B-1,3 HITMEGY, ssg 1 DR G £ ¥ I8 s S b
YI-p-1,3-1 B HERF>,

TEAH TR o vh , SC T b I K 1 ST - 1,37
FAEmG 5 RBIRD . Sakamoto SFWEfLH-RAE Tk AF
G AT -B— 13- M RMEBE , G 2K exglo exgl KT
GHS ZTG N B—1,3-Hi R WERG, I H 5 3050 B 45 v iy ob
DI-B-1,3- 7 R WERG 51 HAT w5 FEEAR PR, 156 W,
exgl FEPRITE T SLph h R Sk 3Rk (BB FRE 22 (b A
Fik, HHAERE T R, exgl GiiaE 0] FEfE -
13- MR AT M AR 0 20 . X SEWLER S,
REW, exgl FEWAS G T il Z BERE MR Bl TSR 2
Ti— 1, exgl FERTEARK P B ERIE, B, exgl
A RETE A 4 T IR B A AR K PR B T —E AR
Sakamoto SFRAIALIRAL T 73 —FR A GHSS ZKWH &
LM -B-1,3- M RMERG, AN exg2. LHFRM, exg2
TERIG 3 d B3 B, I AR & pORE R 7 4l 2 BE 10 g
Jio IXBEMELEERIRM, i P Y exg2 FE SUGRIE
T ZWEREIRA K. 5 exgl L —FF, exg2 SER AL
K frh KR X R exg2 T RETE R A58
PR 2 5 T A U D) g,

(2) WYI-B-1,3 R

AT A 2l v o R R ALE S V9 o 2 B 1 U7 -B-1,3
SRR LN, B tlg1 F glul. Sakamoto SF&fifL T —7Ff
S e R A R IE T (thaumatin-like, TL)
AR NI -B-1,3-H R tg1, IFrEmy
TL 8 L EA S AR E R G B Y g1, tlgl RN B-
13- F ML B B—1,3- VI SROBE Bl 1 o A0 e
tlg 1 FE DRI 7E 7 4 185 57 B 22 A HE A ) 2R 1 S A v
FIEARE, IR, tlg] TERISTET SR R LK [F
W], tlg 1 HAT 7 1t 22 Wl AN 20 0 BE R AR 0 1, IX R B el 1 F
SIS TR SRR TSR

B , Sakamoto SR 5 7 4t 1S M4 Hh 23 B ali ik
5 —F NI -B-1,3 HIRBERE glul. glul R TRATZ



16 HE SR PR T

WEES 5878 ) HORH A 2 220 K s e, IR R
BEWRYEE R [FE, glul 5 EH B-1,3-7 R b
T S ATATT AR K AR S AR . Ak, LR
JEHN M R, glul 54T SERTHG AR A DR & 1 A ik
EIORIEE , BRI A 2 P8 3 2 E BT GH K
W& GHI128 H1o 5 tlgl FEAAML, glu 1 BRI AEA 4578 TR 1A
LR LR R A AN B, (HAER G T
KRk UEH glul WEERES 5 T B4k 20 1 A A
TR FEE

(3) WYI-B-1,6 7 R W}

Konno MR 5 A Pk v alifk T—FhEF GH30
FIGHIN VIR B—1,6- 1 R EALEE pus30a, H 5 KA
DT R R B- 1,64 BERE AR HA &
I AR o 030 2R BH , pus30a SEFER G 2~4 d Kb
985 pus30a X F 4k ZHEICIEYE  (H AT LAREAR B-1.6-15 1%
AR SR AT I A M RE A SR . X R pus30a FER G F
SEARIE R SR SR R R 2 M RE 2 T AT B
222 JLT G

B LT A 2 E AR, HEREARSNE L
TP 22 A K I R b A R RE T LB 22 SRR B
219 Sakamoto FER G A 4k H 4E E 3 MRS IL T
JE R AR FE DN, BD chil . chi2 R chi3, H. 3 A~ FERIAE R
ik B, REUULT R S E SR 1
FEEEETHAEEEM. B, Ce@IRE K
W T iS5 LT BB AT G A R I Y I A S
G IUT T C BERE( chd 1) F5E RBERF(chol) o PEHRE
RIGAEL T AR, chdl 5 chol FEHFXRBE L. 5
VLRI, chil chi2 R chol 3% PR 5 Ho A 40 - 18 55 P & A
AR, X F I FA A IR L, A s EAA Y
JUT A R R g,

2.2.3 2 RE R i Tt 22 1R] O RH B ]

25 E TR A G AN - 1,3 BAEE exg2 FINYI-
B—1,3-1 R WEEE tlgl F glul 7E P B 4B BE A i = 5
TR G 7t 2R o AR LD A0 e A e il
(8] () A BAFE ], Sakamoto®38 12 ff F pachyman 1 A JiIE4)
Sy RTEE DI B . S5 RFE LA 1), N Y)-B-1,3-
IR tlg] TN glul 238 o 6 35 4 2000 ERER B,
FE RS T B A S 5 R exg2 FRAG SEREUE— LB fi
HIEPHEAN 0 5391 pus30a 23 IS 43 W4 A8k 11 7 2 22 M

AU DRIk , SR i 0l S A 290 B e i el e 22 o
1 Y e o i 14 R ) 1 8 B o

oM oM
GLU1
EXG2 TLGY

B 1 iR AL EREELE

Fig.1 Degradation mechanism of lentinan in cell wall
23 HfttAmE

PSR B R S 2 — 17 364
TERSERSG W R AW R, Al LLSJE Fl o1 &k
TSI 5 | AL A A5 05 R IR A R A5 A 5 [RJ B, T 4 2 ] LA
JASRAR I AL, WA R AL I R AL IR HILIA
Mg st . BT, CA IR I A e
MR 1481 e 9155 el AR ) 4 Al i e PR B B R RO A
SR, TR ARSI 22 8] A T R o R 58
4 . Poovaiah SFSRA I 1 A X £ T R B AL kS
[FIFEATE FH , b A B BRI P 72 A S5 B b 2 TR AT 5Kk (2
AR S A A S S B RO U 5 TS O
FAFE R & AR . Beelman®™ WU TA Ny , 16 LA QIS5
SO S R PR SR T RES R S R g, kT
SR MURZ I ) BT FAATR , TR b e AR P T T

HEAh A iR Gt & TR A e E — 2 iR
Nasiri A T A 1) 8 4o S Ak I P 5 S D/ o S 6
A ARBOR B 2 A, T 5 B0 M B 45 A B B 5 |
EFAL . TR, A P sh AT L 21 s
BHE AR REER], HFA S B 5 A L
(ONERET IS

3 RAERWKIEHIHIES

B H B AL & — A 2 H R AR 4 A
P, T EORIGE X 1R S5 PR RS A TH0 0] . H AT A58
(10 .25 Ao B A 4t oAb BESIEL 2892
B HRCRSG SR AEE . (A RS2, P A Hls |



i PReE

TH R, 5 RN BRG] W B R R 17

R B2 ) i B A TS| R g K Ak BRI EROI TR
WB AN T B R G AR B AAL BT, O BB
e b PR AFERAE TR 0 R B T 3

ASSONE T SRR ML BEZH o> 15 450 A B e
ik T P DR TG 0 P T SR A R AT T 1 22 1) PRI
XRVIEHETEREHARE—DZT5H ., ZIRHE
LREUMRINE . AR, BB AP AR 22 St A i i 22
S A L R S AR 22 et X S R T R
Z 18] b b 2 [ B AT L RE B AN EE R AT A — e Y 2253, TG
VTR Bt T LR RV R A RE By . S5 2R AR 1L
o S WP A B P 1 20 L BE A 22 R S s D5 73 4k, H i
BENAMFFEARMATE R, BHEFT ADBE R TE
TR, AR R RE A H RE AR B A Rk
I TIMRFALR I, Mk — 2l o5 Bk
WFSEA R T SR A o ARG R & A A -
PR32 ™ ST T A WTIR A 70 T HOR I A
Wk R , P LSS Ploi 1K) 20 A R R 0 M 5, B ERR
J& TSR BAL B ] — E 2t — 25 I ]

SE k.

(1] 2k, hEEHR L RIR . HLEBPk G —E
Freginl & e #%, SCE R R E 2 A (1), HYE
9%, 2018, 16(03): 125-131.

(2] XUARLN, Gk, B s i s FR M A2 MEL). o EbRE R
7%, 2002(1): 52-53.

(3] ZAZE, TYUF, M, 5. Fas 20 LNT2 M3 B4l
1k ZER BARSMTC R G MERIFST (7], TR 2y, 2014, 45(9):
1232-1237.

(4] BE, A, A, G5, Ak 2 AR 2 WX S i
AN E DI RE TR 1T RIBIESE (7], g Ak, 2012, 28
(11): 999-1001.

[5] KONOPACKA D, PLOCHARSKI WJ. Effect of storage
conditions on the relationship between apple firmness and
texture acceptability [J]. Postharvest biology and technology,
2004, 32(2): 205-211.

[6] SAKAMOTO Y, NAKADE K, KONNO N, et al. Senescence
of the Lentinula edodes fruiting body after harvesting[J]. Food
quality, 2012 (6): 83-110.

[7) ARUMUGANATHAN T, MANIKANTAN MR, RAMANATHAN
M, et al. Effect of diffusion channel storage on some physical

properties of button mushroom (Agaricus bisporus) and shelf—

8]

9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

life extension [J]. Proceedings of the national academy of
sciences India, 2015, 87(3): 705-718.

WRERTT. FHE XS o5 A LG BB RATSE (D). AiH: 8
HEARAMAREE, 2010.

PEBERDY JF. Fungal cell walls—a review [M]. Heidelberg:
Biochemistry of cell walls and membranes in fungi. Springer
berlin heidelberg, 1990.

GRIFFIN DH. Fungal physiology [M]. New Jersey: Fungal
physiology. John Wiley & Sons, 1981.

FREE SJ. Fungal cell wall organization and biosynthesis [J].

Advances in genetics, 2013, 81: 33-82.

BOWMAN SM, FREE SJ. The structure and synthesis of the
fungal cell wall [J]. Bioessays news & reviews in molecular
cellular & developmental biology, 2010, 28(8): 799-808.
EVERED CE, BURTON KS. Cryo SEM study of changes in
tissue anatomy of harvested sporophores of Agaricus bisporus
[J]. Mushroom science, 1995, 14(2): 717-727.

KAPTEYN JC, ENDE HVD, KLIS FM. The contribution of
cell wall proteins to the organization of the yeast cell wall
[J]. Biochimica et biophysica acta, 1999, 1426(2): 373-383.
GUPTA VK, TUOHY MG, AYYACHAMY M, et al
Laboratory protocols in fungal biology [M]. New York:
Laboratory protocols in fungal biology, Springer New York,
2013.

LESAGE G, BUSSEY H. Cell wall assembly in

Saccharomyces cerevisiae [J]. Microbiology and molecular
biology reviews, 2006, 70(2): 317-343.
AIMANIANDA V, CLAVAUD C, SIMENEL C, et al. Cell
wall B—(1,6)-glucan of Saccharomyces cerevisiae structural
characterization and in situ synthesis[J]. Journal of biological
chemistry, 2009, 284(20): 13401-13412.

JIANG TJ, WANG SS, XU SS, et al. Structure and
composition changes in the cell wall in relation to texture of
shiitake mushrooms (Lentinula edodes) stored in modified
atmosphere packaging [J]. Journal of the science of food and
agriculture, 2010, 90(5): 742-749.

NI ZD, XU SX, BU JJ, et al. Secondary metabolism
associated with softening of shiitake mushroom (Lentinula
edodes) induced by O, depletion and CO, accumulation [J].
International journal of food science and technology, 2017,

52(10): 2303-2310.
RUIZHERRERA ], RUIZMEDRANO R. Chitin biosynthesis



18 hERX PRt
in fungi [J]. Handbook of fungal biotechnology, 2004 (20): expression of glycosidase genes from Saccharomyces
315-330. cerevisiae [J]. Proceedings of the national academy of

[21] GOODAY GW, SCHOFIELD DA. Regulation of chitin sciences, 1987, 84(9): 2585-2589.
synthesis during growth of fungal hyphae: the possible  [35] ZHOU J, CHEN JH, LI ZK, et al. Enzymatic properties of a
participation of membrane stress [J]. Canadian journal of multi —specific B —(1,3) —glucanase from Corallococcus sp.
botany, 1995, 73(S1): 114-121. EGB and its potential antifungal applications [J]. Protein

[22] WESSELS JGH, MOL PC, SIETSMA JH, et al. Wall expression and purification, 2019, 164: 105481,
structure, wall growth, and fungal cell morphogenesis[M].  [36] YOU S, TU T, MA R, et al. Functional analysis of a highly
Heidelberg: Biochemistry of cell walls and membranes in active B—glucanase from Bispora sp. MEY =1 using its C—
fungi, Springer berlin heidelberg, 1990. terminally truncated mutant [J]. Journal of agricultural and

[23] ZIVANOVIC S, BUSHER RW, KIM KS. Textural changes in food chemistry, 2018, 66(37): 9728-9737.
mushrooms  (Agaricus bisporus) associated with tissue  [37] LARRIBA G, ANDALUZ E, CUEVA R, et al. Molecular
ultrastructure and composition [J]. Journal of food science, biology of yeast exoglucanases[J]. Fems microbiology letters,
2000, 65(8): 1404-1408. 1995, 125(2-3): 121-126.

[24] ZENl, 258, F20k, 45, WS HE A AR PR Z 4] [38] CORREA J, ALDANA CRVD, SEGUNDO PS, et al. Genetic
XUHEL B i A IR BE R A (7). £ Bk, 2015, 40 (11): 318- mapping of 1,3 —beta —glucanase —encoding genes in
324. Saccharomyces cerevisiae [J]. Current genetics, 1992, 22(4):

[25] SAXENA IM. Cellulose biosynthesis: Current views and 283-288.
evolving concepts[J]. Annals of botany, 2005, 96(1): 9-21. [39] MUTHUKUMAR G, SUHNG SH, MAGEE PT, et al. The

[26] BIZEBA. =S AHYIAN ML Y SS R RITIRE (—)[)). AeEE Saccharomyces cerevisiae SPR1 gene encodes a sporulation—
i, 1999(01): 7-8. specific exo —1,3 —beta —glucanase which contributes to

[27] THEZR, A7, 0 B SRV RS e Ak 3% 485 2 AR T Ak ascospore thermoresistance[J]. Journal of bacteriology, 1993,
RAHCHEE 300 m ()], & aMEFE, 2019, 40 (01): 226~ 175(2): 386-94.

232. [40] SAKAMOTO Y, IRIE T, SATO T. Isolation and

(28] & 3CHA. JRae AR VAP 2 FELRE (P AR T 200 B R 2 1 A 3 characterization of a fruiting body —specific exo—beta—1,3 -
REM5E[D]. FE A R RLITE R, 2015. glucanase —encoding gene, exgl, from Lentinula edodes[J).

[29] SENTANDREU R, ELORZA MV, MORMENEO S, et al. Current genetics, 2005, 47(4): 244-252.

Possible roles of mannoproteins in the construction of  [41] RHEE MDVD, MENDES O, WERTEN MWT, et al. Highly
Candida Albicans, cell wall [M]. New York: Dimorphic fungi efficient homologous integration via tandem exo - —1,3 -
in biology and medicine, Springer US, 1993. glucanase genes in the common mushroom, Agaricus

[30] MURR DP, MORRIS LL. Effect of storage atmosphere on bisporus|J]. Current genetics, 1996, 30(2): 166-173.
postharvest growth of mushrooms[J]. Journal american society ~ [42] SAKAMOTO Y, MINATO KI, NAGAI M, et al
for horticultural science, 1975, 100: 298-301. Characterization of the Lentinula edodes exg2 gene encoding

[31] REESE ET. Degradation of polymeric carbohydrates by a lentinan —degrading exo —B —1,3 —glucanase [J]. Current
microbial enzymes [M]. New York: The structure, genetics, 2005, 48(3): 195-203.
biosynthesis, and degradation of wood, Springer US, 1977. [43] SAKAMOTO Y, WATANABE H, NAGAI M, et al. Lentinula

[32] REESE ET, MANDELS M. B-D-1, 3 glucanases in fungi[J]. edodes tlgl encodes a thaumatin -like protein that is
Canadian journal of microbiology, 2011, 5(2): 173-185. involved in lentinan degradation and fruiting body

[33] LARRIBA G, BASCO RD, ANDALUZ E, et al. Yeast senescence[J]. Plant physiology, 2006, 141(2): 793-801.
exoglucanases. where redundancy implies necessity [J.  [44] SAKAMOTO Y, NAKADE K, KONNO N. Endo-B-1,3 -
Archives of medical research, 1993, 24(3): 293-299. glucanase GLU1, from the fruiting body of Lentinula edodes,

[34] KURANDA MJ, ROBBINS PW. Cloning and heterologous belongs to a new glycoside hydrolase family [J]. Applied and



TH &R, FRAET EARRIE KA 69 5T 7Lt R 19

environmental microbiology, 2011, 77(23): 8350-8354.
[45] KONNO N, SAKAMOTO Y. An endo —B -1,6 —glucanase
involved in Lentinula edodes fruiting body autolysis [J].
Applied microbiology and biotechnology, 2011, 91(5): 1365-
1373.

JAEZE, IR T 1A T 2 K A A g5 alidb . M Tk
FRYIBERSRD]. m &L BRI, 2016.

SAKAMOTO Y, NAKADE K, SATO T. Characterization of

[46]

[47]
the post—harvest changes in gene transcription in the gill of
the Lentinula edodes fruiting body [J]. Current genetics,
2013, 15(2): 175-187.

[48] DUAN XW, ZHANG HY, ZHANG DD, et al. Role of

hydroxyl radical in modification of cell wall polysaccharides

and aril breakdown during senescence of harvested longan

fruit[J]. Food chemistry, 2011, 128(1): 203-207.

[49] CHENG GP, DUAN XW, SHI J, et al. Effects of reactive

oxygen species on cellular wall disassembly of banana fruit

during ripening]J]. Food chemistry, 2008, 109(2): 319-324.

POOVAIAH, BW. Role of calcium in prolonging storage life

of fruits and vegetables[J]. Food technology, 1986(5): 86-89.

BEELMAN RB, OKEREKE A, GUTHRIE B. Evaluation of

[50]

[51]
textural changes related to postharvest quality and shelf life
of fresh mushrooms [J]. Developments in crop science, 1987
(10): 251-258.

[52] NASIRI M, BARZEGAR M, SAHARI MA, et al. Application

of tragacanth gum impregnated with, satureja khuzistanica,

[53]

[54]

[55]

[56]

[57]

essent ial oil as a natural coating for enhancement of
postharvest quality and shelf life of button mushroom
(Agaricus bisporus) [J]. International journal of biological
macromolecules, 2018, 106: 218-226.

KHAN ZU, LI J, KHAN NM, et al. Suppression of cell wall
degrading enzymes and their encoding genes in button
mushrooms (Agaricus bisporus) by CaCl, and citric acid[J].
Plant foods for human nutrition, 2017, 72(1): 1-6.

LAGNIKA C, ZHANG M, NSOR -ATINDANA ], et al.
Effects of ultrasound and chemical treatments on white
mushroom (Agaricus bisporus) prior to modified atmosphere
packaging in extending shelf-life [J]. Journal of food science
and technology, 2014, 51(12): 3749-3757.

JIANG TJ, FENG LF, LI JR. Changes in microbial and
postharvest quality of shiitake mushroom (Lentinus edodes)
treated with chitosan glucose complex coating under cold
storage[J]. Food chemistry, 2012, 131(3): 780-786.

JIANG TJ, JAHANGIR MM, JIANG ZH, et al. Influence of
UV-C treatment on antioxidant capacity, antioxidant enzyme
activity and texture of postharvest shiitake (Lentinus edodes)
mushrooms during storage [J]. Postharvest biology and
technology, 2010, 56(3): 209-215.

ADAY MS. Application of electrolyzed water for improving

postharvest quality of mushroom [J]. LWT—food science and

technology, 2015, 68: 44-51.

(E#% 8 W)

[8] SABITHA V, RAMACHANDRAN S, Naveen KR. Antidiabetic
and antihyperlipidemic potential of Abelmoschus esculentus
(L.) Moench in streptozotocin—induced diabetic rats. J. Pharm
[J]. Bioallied sciences, 2011, 3(3): 397-402.

(9] “WERR, M, M RME. B RIG Ak A L SR S M.
Jbat: HEER T ARAE, 2007.

[10] BEHEEE, XUARIH. i S0 res e Jcgm). et i
Al R i, 2009.

BAKAR MFA, MOHAMED M, RAHMAT A.

[11]
Phytochemicals and antioxidant activity of different parts of
and (Artocarpus

bambangan  (Mangifera pajang)

odoratissimus)[J]. Food chemistry, 2009, 113(2): 479-483.
[12] SEZAI E, EMINE O, OZLEM O. Thegenotypic effects onthe

tarap

[13]

[14]

[15]

[16]

[17]

chemical composition and antioxidant activity of sea

buckthorn  (Hippophae rhamnoides L.) berries grown in
Turkey[J]. Scientia horticulturae, 2007, 115: 27-33.

PR, BRAFAF. BRI INE S5 0T (1] B h Rk,
2007, 28(10): 451-455.

e, miRAR, 2508 TR R X R SR SR A R A
AR Ko F M sE I [J]. BRI 4 AR, 2015, 36(6):
1173-1178.

PRYLHE. BBSEOREEIT iR AR B 5 ()], R 5T &,
2010, 31(8): 186-189.

TR, BRI, B Aok R AT R R Y S R S
FRAGFHICHERTAR). AT K424, 2010, 28(1): 23-27.

R, B, SEM. SRR SRCE RS R R
1. Bl K2E25 4, 2008, 27(2): 294-296.



BT Hh RS 530 55 111
Process China Fruit & Vegetable 2019 4 11 J]

WL AR K TSR KR B)i 3 B

XIS, FIL2, THE 3, 4550 3, £330 2, Ahep BT >

(1. b a Rl b, LA A 2771605 2. Hli Al Rz 2527 b, Hl 2240 730070
3. %Ew—ﬁmﬁuuﬂs’— S5 25 TAR2A B, LU 7R & 277160)

OB RS RARA, AR T BRH LR R TLAM, R RRIE B EAE AR 547, AT R R F A E
TR AR T KL AR R R T LAY AL 22%, R BB JE 23 °C, HEA4F 6.0%49 B4 AL, AR & F
FEEAEEIIT RERR B RAY R, EREY, KB T LRG0 KL R RE AN R A ERF Z5 K
fes6 8 R AR , 3 T B A B B0 &8 RF MR

S KA R R TEARAL Rk T BT AR ik

FESES: TS262.7 SCHEkFRARED: A X EHS:1008-1038(2019)11-0020-07
DOI:10.19590/j.cnki.1008-1038.2019.11.004

Optimization of Fermentation Technology and Analysis of Flavor

Substances of ''Changhongzao'' Jujube Wine

LIU Lin', YU Jiang?, DING Nan®, LI Ping’>, WANG Sha—sha’®, SUN Zhong-guan®
(1. College of Life Science, Zaozhuang University, Zaozhuang 277160, China; 2. College of Horticulture, Gansu
Agricultural University, Lanzhou 730070, China; 3. College of Food Science and Pharmaceutical Engineering
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Abstract: Using "Changhongzao" jujubes as raw materials, the process conditions for the fermentation
of "Changhongzao" jujube wine were optimized and its flavor was analyzed. Taking alcohol content as
evaluation index, the optimal fermentation conditions were determined as follows: initial sugar content 22%;
fermentation temperature 23 °C; and yeast inoculation quantity 6.0%, by using single—factor test and orthogonal
test. The flavor substances of "Changhongzao" jujube wine were evaluated using electronic nose and gas
chromatography. The results showed that there were significant differences in the flavor substances of "Changho
ngzao" jujube wines made from the fermentation conditions optimized and non-optimized and the contents of

methanol and higher alcohols of "Changhongzao" jujube wine after optimization were significantly reduced.
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Table 3 Analysis of variance for the orthogonal array design
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Development of Apple Osmunda japonica Compound Beverage

MA Xin', HU Nan-nan?, XU Ling-zhi%, JI Rui—fu®, YOU Li-xin*
(1. College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China;
2. College of Life Science, Changchun Science and Technology University, Changchun 130600, China)

Abstract: In this experiment, apple was used as the main raw material, and Osmunda japonica was used as an
auxiliary material. The amount of apple juice and Osmunda japonica added, the ratio of the amount of citric
acid and xylitol added to the quality of the beverage was discussed. Moderate sweet and sour, a compound
beverage with special aroma, can regulate blood gas, and has health care effect. Based on the single factor
experiment, orthogonal experiments were performed. The best formula was determined by the sensory score.
The ratio of Osmunda japonica to apple juice was 30:70, xylitol was 3%, and citric acid was 0.02%. At this
time, the beverage was moderately sweet and sour, the color was reddish brown and transparent, and had the
unique flavor of Osmunda japonica.

Key words: Osmunda japonica; apple; beverage; formula optimization
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Table 1 Standard of sensory evaluation
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Fig.1 The effect of the ratio of Osmunda japonica and apple
juice on the sensory score of compound beverage
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Study on the Blending Technology of Wine Cocktail

WANG Chao-ping', HUA Yu-bo?, ZHU Shuang—quan®, LIU Tao?*, ZHANG Ying—chao',
TANG Xiao-hong', JIANG Xi-long"
(1. Shangdong Academy of Grape/Shandong Engineering Research Center for Grape Cultivation and Deep—
processing, Jinan 250100, China; 2. Shandong Taiyihu Grape Co., Ltd, Weihai 264500, China; 3. Shandong
Blackberry Biotechnology Development Co., Ltd., Yantai 264000, China)

Abstract: With the continuous improvement of people’s living standards, the consumption of cocktails in China
is growing rapidly. The research on the blending technology of wine cocktails meets people’s needs for
different kinds of wine. The technology of wine cocktail was studied by using fermented wine as base wine,
using the principle of wine blending. Through single factor and orthogonal test, the best formula was that the
addition of red wine was 3 oz, the addition amount of white orange peel sweet wine was 0.5 oz, the addition
amount of orange peel syrup was 0.2 oz. The wine cocktail obtained under this technological condition had
bright color, luster, no sediment, strong fruit flavor and typical wine aroma.

Key words: Wine; cocktail; tasting; demand; technology research
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Table 1 Sensory evaluation criteria for wine cocktails
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Table 6 Table of orthogonal test results
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Determination of 5-hydroxymethylfurfural in Soy Sauce by High
Performance Liquid Chromatography—-Tandem Mass Spectrometry

LIU Chao, JING Zan, HUANG Zhi-yong
(Leshan Institute for Food and Drug Control, Leshan 614000, China)

Abstract: To develop a detection method for 5 —hydroxymethylfurfural in soy sauce using liquid
chromatography —mass spectrometry (HPLC -MS/MS), the chromatography was performed using an Kromasil
100-5 C18 (3.9 mmx150 mm, 5 wm) with a mobile phase consisting of methanol and 0.1% formic acid. Qualitative
analysis of 5-hydroxymet hylfurfural was conducted under full-scan model, and quantitative analysis in the
multiple reaction monitoring (MRM) model. The results showed that the calibration curve for the analyte showed
good linearity in the range of 0.025-1 pg/ml. The limit of detection was 0.6 mg/kg, and the recoveries
obtained by standard addition method at 0.125-2.0 mg/kg were between 81.4% and 93.3%. This method is
simple, specific and accurate with a high sensitivity. It can be used for 5—hydroxymethylfurfural added in soy
sauce. A new method for the determination of 5—hydroxymethylfurfural in soy sauce was provided.

Key words: Soy sauce; HPLC-MS/MS; 5-hydroxymethylfurfural; determination method
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XA 5 B ROE AR & Tk A ok P 5 W RS 35

I A —Fh s A B SR AR TR A R A L 0 B
FIERCH LI R EE R . e Ae VR R v & e A S fl
(Maillard ) S , RFIA J5bt 5 22 JEBR S, M e Amadori
HHWIAE 1,2 BIEEALIE 2 €3 BFEEIE, i H,0
A 3-SR COMERR , AR5 K A i 5346 FE SR S XL
N

S FH BAR I O FIR R IR L R IR SRRk o e
Zxn| P, 1 S YR SOYURRS AT N ISR 350, H FR
Fe b 53 Y RIS 5 RGN = B YRR R
EEHN R TEAE X Sk R R R AIC S B BA
PEEEIR DR, AR JE e v 5358 F SR I 1) B I o
AR I (T VRORE € 13 — = B DU T S 325 A6 I 3 v v
S H R, LA R BOE R R AR L TEE Y
AR/

1 MR5AEE
1.1 #EEIRF

FH 2, 99.9% , HPLC/ACS 2%, dbai i A R BRHZ A IR
N R RAEE =88%, HPLC 2, KHE T RH% B AL 2% 105
AR CFR TR ,999% , HPLO/ACS 2, J&K SCIENTIFIC
LTD; 5% H FoBE I L 99.0% , fb241 ], Sigma 24 H] L 41t 5
C16308402,
1.2 X#E5EE

[ AHAEHUHE , Oasis MCX 3ce(60 mg) , IRFEIFHE (1
M)A PR Ao WO 35— HR R R4, APT3200, LA HL
WESE B TR, S5 AB SCIEX Aw]; MK, KEN
0.01 mg, CP225D , { [ 5 2 R i 42 141 ; ¥ vk v 1 2500001
TGL-16M, K VDR B DML ES A PR 2> W) 5 Bk i 75 g
THIEAL,KQ-700, BT A (UAA IR AW s HR IR
i, SHA-B., i M E AL AR A PR 7]
1.3 ‘ifksEH

A : Kromasil 100-5 C18, (3.9 mmx150 mm, 5/um);
TLENAE A B TSN B:0.05% R 5 4 : 0.4 mL/min;
PEFEARFR 10 who BEEEVEMRF N 1 PR,
14 FUEsH

TR RO (3 R IR ST 1S () : DGU-20A— API3200. J5t
ESHC: R ESHEIE S TR, BrESHIL%
20 AR Z2 SN I (MRM) , iS40 3% 3 iR

®1 BERBRERE

Table 1 Gradient elution procedure

I 1] /min T/ (mL - min™) A% B/%
0.01 0.5 5 95
3.00 0.5 35 65
5.00 0.5 95 5
7.00 0.5 95 5
9.00 0.5 5 95
10.00 0.5 5 95

®2 BukE#

Table 2 Mass spectrum condition
FRBE AR AHER BTERE FHR WS
/C Ipsi /psi AY Ipsi Ipsi
450 30 10 5500 30 30

®3 ZREENSH

Table 3 Multi-reaction monitoring parameters

HFR DFET(mz)

WHEF(mz) DP/V  CE/N i E/s

109.4 35 15 0.2
5§
127.0 813 35 22 0.2
F L e
533 35 30 0.2

1.5 FREHZHISTH
1.5.1  BRUERE SR H 5

FEEFRIL 10 mg (19 S-FEH ILRRIE 2 10 mL A2
o, 10% H K WE 25 2 20 B8 LA 1 mg/mLL (1)
PREVT L TE 4 °CF ROGARIE
1.5.2  FrErp A il 4

WEL 1 mL AEARE 10 mL 2, 109% H
IKVETE R B2 BAL 100 we/mlL AIARE A F
1.5.3  BLJRARUE T AR TR A 45

PRI 2 g BHPERE i F oA O o, A 0.0.0125 .
0.025.0.05.0.1.0.2.0.25 mL AR, iTA 10 mL 4R 4
fi&, A 180 r/min J%%% 10 min, # H2H 10 min(ZH3F 700
W), 57, LA 4 000 r/min 0> 5 min, FCEIERZE 25 mL
B, #% BRI L K, RIS R A
25 mL A MR CBRE R B2 385 . H e
FACHA 4 R A AR R, AR 3 mIL HEEFI 3 mL
KIEAL , BB 5 mL FEIR Z I BH 7 s ke w0 s A
TE 1 mL/min, FH 5 mL ZK#REE , 3T, 1 5% Ak B ok
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JBE, Vi E A HILE 1 mL/min, R VEOR . VEEMEZE 40 °C
AMET, HFEEAZE 1.0 mL, FK 0.0.25.0.5.1.0.
2.0.4.5 pg/mL (AL TRRERTZL
1.6 TFmEleE
1.6.1 #&H

PRI 2 g FilAR 5L F 50 mL BURFELLA A 10
mL LR LT, LA 180 1/min 4&% 10 min, A FZH 10 min
(T 700 W), #E5]. Lh 4 000 v/min #:0> 5 min, BETH
W 25 mL I 4% BRI AR 1 R, R
B ER— 25 mL AR, LROBRERZZIE, 1
5], Fevdt.
162 #Hik

W B8 - S 4t e 4 2 AR AR RO AR 3 mLL
FEEA 3 mL ZKI& Ak, B HL 5 mL FE IR 2 00 BH 25 7 5 4t
W AR I ZE 1 mL/min, A 5 mL KRSE, T, F 5%
AL F B, TS A 1 mL/min , WCEE R . VR
W2 40 CRAMET IR ESR R 1.0 mL, i 022 um
AL U AR IRV AL EHLA BT
1.7 KWHREEER

PRI 2 o FHMERE S 4% IR 1.6 107 15l 45 700 W, 32
5] Lk 4 000 r/min #5005 min, BEEHRES AR H
25 FURE S R AR o AR O B 27 A 3 A (R IR L
(SN)FI 10 REFEEE (YN o MR 5 AR (E I L 3% S
N=3:1 Fll S/N=10:1 T4 H FRFIE fE R
1.8 FAEREMRLE

IR BE IR TSOK S . FREL 2 g FIEEAE T 50 mL
IRFEL DA A — & AR E R, 72 1.6 484,
Bt B 0.125 mg/kg MR FERE S o

HOR B TINBR T ISOK S . FREL 2 g FHHERE S F 50 mL
TREE OB A — 8 AR E R, 72 1.6 #8445,
Bt B 0.50 mg/kg AYJTHEFE A o

R W B INAR [BHSOK ST FREL 2 g B T 50 mL
IREE O A — 8 AR E T R, 72 1.6 4,
Fe & A 2.0 me/kg I RAERE S
1.9 BEE

FREL 2 g FHPERE 50T 50 mL 3R ES O S, A
0.0125 mlL FRifEH AR, 35 1.6 4 ESLIEFE 6 51,11
AR 22 RSD, LA & (XA 26 o

110 FEHESHE

BUK M 0.25.0.5.1.0 mg/kg FIIERESY, 45 3 4,
28 1.6 W FRE EHLATHT AR AR, AR Bl A T 5 AR
M2k, THA MR I RSD, RIS A M5 5L, DA ik
=R

2 HBR5H9H
2.1 HRERZ

16000000
1= 3%10%-25 299
R*=0.999 7

14000000
12000000 |
10000000
8000000
6000000

4000000

2000000 |

0

0 1 2 3 4 5 6
iR B (ng/mL)

B1 s-ERERRENRERZ

Fig.1 Standard curve of 5-hydroxymethylfurfural

Bl 1k 5- B H R AR 42, NI 1 AT LR
L 5-F2 RIS TE 0~5 wg/mL MIRIEVERN RP=0.999
7>0.99, KW 55 AR B R Yo B Ze vk R 47, ik
B 0~5 pg/mL Ak i Ze PR .
2.2 MHRAMEZR

MK 2~4 ATLAE 1, 354 miz 127.0 R 55 S0
T 21, SRR S e By (A R Y 3 R S /2
109.4.81.3 I 53.3 fE R e s 1, Tkl A5
B A B

208
158,

1008,

5007

B2 s-BERERE—RRIEE
Fig.2 MS spectra of S-hydroxymethylfurfural
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Fig.3 MS2 spectra of 5—hydroxymethylfurfural

Irienety s

PEEEEREEEEE

B4 s-RREGBMRBRAEEE

Fig.4 Chromatogram of 5-hydroxymethylfurfural
2.3 FIEHERE

SRS FIARE b TR [ SC 3200 32 3k A T o101
M1 4 AT RUA 58 BRI A 5 P (R =Y
[N 81.49%~93.3%. AR BE SRR, FLIMCARE
VRBEA ST , PEAN [RIHREE T B4 [mD e 36 e 285K

R4 AEKETH S-ZREMRBLIKE (n=3)

Table 4 Recoveries of S-hydroxymethylfurfural at different

concentration levels(n=3)

g WAE SRR IESRE  FHmIR RSD

K-
f(mg-kg™) /(mg-kg™) 1% 1%
ik 0.1256 0.103 4.0.100 8.0.102 2 81.4 1.27
i 0502 4 0.460 7.0.465 4.0.456 1 91.7 0.98
] 2.009 6 1.894 2.1.872 2.1.856 2 933 1.02

24 HEMEEMN
R5 ARKET s-RRAEHFBRNES MY (n=3)
Table 5 Repeatability of 5—hydroxymethylfurfural

at different concentration levels(n=3)

K- T 5% R B/ (mg - k) RSDI%
1% 0.202 0.215 0.207 3.15
h 0.434 0.428 0.419 1.77
[ 0.920 0.898 0.915 1.27

Wk 5 FoR  EAFRRE T iZ )7 EFEEE RSD 4/
T 5%, KWZ T AR s = A T EE M R AT
25 BEE

5% LM RS %5 0 45 5 0535 0.0.512 5,
0.540 0.0.520 0.0.527 5.0.5075, RSD<2.43%, XY
ARG B AT TR B R TS RATHE B

3 it

TR AT T YRR 3 — H IR T A I T v SR
TR 0k P58 T HO k2B 46 bR . S5 R IR %07
RN 7 Y E R T R S X PN = T
(i FR BRSNSl T R 55 B R 1Y)
PO AT o 2% K H R 0.60 markg, NNAR IR EEAE
0.125.0.50 F1 2.0 mg/kg 7KF- T B~ IS h 81.4%~
93.3%; %K F HEYE RSD<5% s K% RSD<3% o 1% )7
DHA AR R BlR A e M A S 1S
T b 532 H SO I A2

SE k.
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[3] SobA, dal, WhZE25. RO I e 4= 3L 5% H A
FERELT). B0dh Talk, 2004(4): 49-51.
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Research Progress Analysis Technology of Multi—pesticide Residues

in Fruits and Vegetables

YANG Qing—hua', LI Pao'*, DING Sheng—hua®, DU Guo-rong", JIANG Li-wen', LIU Xia'

(1. College of Food Science and Technology, Hunan Provincial Key Laboratory of Food Science and
Biotechnology, Hunan Agricultural University, Changsha 410128, China; 2. Hunan Agricultural Product
Processing Institute, Hunan Provincial Key Laboratory of Fruit and Vegetable Storage, Processing and Quality
Safety, Hunan Academy of Agricultural Sciences, Changsha 410125, China; 3. Beijing Work Station,
Technology Center, Shanghai Tobacco Group Co. Lid, Beijing 101121, China)

Abstract: In the process of planting fruits and vegetables, many kinds of pesticides are used to control diseases
and insect pests, which bring food safety risks. In this paper, the research on the detection technology of multi
pesticide residues in fruits and vegetables in recent years was reviewed. The enzyme inhibitor method,

spectroscopic method, gas chromatography, high performance liquid chromatography and chromatography-mass
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spectrometry were summarized and compared. This paper summarized the technical emphases of the detection

technology of pesticide residues in fruits and vegetables, in order to provided reference for the detection of

pesticide residues in fruits and vegetables.

Key words: Fruits and vegetables; pesticide residues; enzyme inhibitor method; spectroscopic method; gas

chromatography; high performance liquid chromatography
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Study on Application Effect of Hailvsu on Tomato

FEI Zhi-ping
(Agricultural and Rural Bureau of Fengnan District, Tangshan City, Tangshan 063300, China)

Abstract: In order to explore the application effect of Hailvsu on tomato, this paper studied the effects of
Hailvsu on of growth index, yield and quality of tomato. The results showed that compared with the control, the
quality and weight of single fruit treated with Hailvsu increased by 5.37% and 5.02% respectively, the Vitamin C
content increased by 16 mg/kg, the ratio of sugar to acid increased by 1.19. The quality and the taste of tomato
fruit were improved by Hailvsu treatment.

Key words: Hailvsu; tomato; application effect; growth index; yield
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Tablel Effect of Hailvsu on tomato growth index
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Table 2 Effects of Hailvsu on tomato yield
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Table 3 Effects of Hailvsu on tomato quality
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1 243 0.31 7.84 1952
2 226 0.34 6.65 1792
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Research Status and Problem Analysis on Information Traceability
Technology of Agricultural Food Products

LI Zhi—cheng, ZHENG Xiao—dong, YAN Xin-huan, SONG Ye®*, ZHOU Da-sen, ZHAO Heng
(Jinan Fruit Research Institute, All-China Federation of Supply & Marketing Co—Operatives, Jinan 250014, China)

Abstract: The quality and safety of agricultural products is a major livelihood issue connected with human
health. Agricultural product information tracing is an effective means to guarantee the quality and safety of
agricultural products. From the particularity of agricultural food products, the article detailed agricultural food
products to trace the whole process. It is pointed out that there are some problems in the tracing process of
agricultural and food products, such as inadequate infrastructure, imperfect system construction and inadequate
supervision. Then it put out the next step system construction and management of the proposal.

Key words: Agricultural food products; quality and safety; information technology; traceability system
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Residue Cause and Detection Method of Pesticide in Vegetable

CHEN Qu
(Agricultural Rural Bureau of Luanping County, Chengde City, Hebei Province, Chengde 068250, China)

Abstract: Vegetable pesticide pollution not only endangers the health of Chinese people, but also has a certain
impact on vegetable export earnings, and then affects the improvement of agricultural ecological benefits from
all aspects, which is not conducive to the development of agricultural economy. This paper started with the
analysis of the main causes of pesticide residues in vegetables, analyzes the harm of vegetable residue, and on
this basis, put forward a scientific and reasonable method of pesticide residues detection, which provided good
support for the comprehensive and accurate detection of pesticide residues in vegetables.

Key words: Vegetables; pesticides; residues; detection methods
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Evaluation and Comparative Study on Antioxidant Capacity

of Lycium ruthenicum Murr

YIN Min—qiang', WU Jin-long?, WANG Tian—qi’, YU Qiong-wei’, MA Zhao—cheng"

(1. Key Laboratory of Horticultural Plant Biology, Ministry of Education, College of Horticulture and Forestry
Sciences of Huazhong Agricultural University, Wuhan 430070, China; 2. Zhengzhou Fruit Research Institute,
Chinese Academy of Agricultural Sciences, Zhengzhou 450004, China; 3. Key Laboratory of Biomedical
Analytical Chemistry for Biology and Medicine <Ministry of Education>, College of Chemistry and Molecular
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Abstract: In this study, Lycium ruthenicum Murr (Qinghai) was used as the research object, using Lycium
ruthenicum Murr  (Ningxia), Lycium barbarum L., Ribes nigrum L., Vaccinium Spp, Morus alba L. and Vitis
vinifera L. as the control. Through the determination of hydroxyl radical scavenging ability, inhibition of

superoxide anion radical ability and total antioxidant capacity (T-AOC), the antioxidant capacity of seven dried
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fruits was compared and systematically evaluated. The results showed that among the seven dried fruits, Lycium

ruthenicum Murr

(Qinghai) had the strongest resistance to hydroxyl free radicals and T -AOC, Lycium

ruthenicum Murr (Ningxia) had the strongest ability to inhibit superoxide anion, while Lycium barbarum L. and

Morus alba 1. had the weak antioxidant capacity. Overall, Lycium ruthenicum Murr showed better antioxidant

capacity.

Key words: Lycium ruthenicum Murr; Lycium barbarum L.; Ribes nigrum L; Vaccinium Spp; Morus alba L;

Vitis vinifera L; antioxidant capacity
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Table 2 Protein concentration and free radical scavenging
ability of different dried fruit

i TREAWKE RAEMEGRE FUEAARF A EE
/(mgprot/mL) J1/(Ulmgprot) fi& J1/(Ulgprot)
AR 1 4274 1.620+0.114* 1.519+0.205¢
FRHIAE 2 63.00 1.489+0.077" 2.21020.142
THRLAMIK 55.029 0.4550.094° 0.357+0.180'
RET 83.570 0.470+0.060° 0.605+0.111°
FRRESET R 49.057 1.142+0.096" 1.239+0.198"
- 25 B
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23 ARTFEMEMELEENITMH

W ABTS F FRAP U 5E 7 Fl 2R 10 Sbi 8 1k
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Total antioxidant capacity of dried fruits
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Fig.2 Fingerprint stability of Lycium ruthenicum Murr
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B B ATREZERREBENTREN , AKX oW T LB E B2 PHELEY R AR REEREV, LB EEE
B EF A 3.854 7 ¢/100 g RAT, Bt GC-MS 547 52 h L&A 48 Friebdh, & BAF LR A 49 99.34%; fI5 s
R A TRE, & T1.1%, 28 H B AR AR BB AT AR IR R R PAT A8 Nk FWAH
Fi, XY R A EREGHAHPEE R R, AFREREFTLERRBEZAAKRLENELER, BT AT H80F N
TR TR AR R ARG SRR R0 2B R AR — T RN

KB LB BT A MRS GC-MS

P E 2% S: TS272.52;0657.63 XHRFRRRED: A XE 475 : 1008-1038(2019)11-0057-04
DOI:10.19590/;.cnki.1008-1038.2019.11.013

Composition Analysis of Volatile Constituents in Calyx

of Physalis pubescens L.

WANG Jing-jing, WANG Ya—nan, CHEN Zan, WANG Jing-jing’
(College of Food Science and Technology, Jinzhou Medical University, Jinzhou 121001, China)

Abstract: In order to explore the development potential of Physalis pubescens L, the volatile components were
analyzed. The results showed that the yield of volatile components was 3.854 7 ¢/100 g raw materials. Then 48
kinds of compounds, accounting for 99.34% of total volatile components, were identified by using of GC-MS.
The content of fatty acids was the highest (71.1%), which were lauric acid, palmitic acid, oleic acid and
octadecanoic acid, etc. In addition, methyl eugenol, borneol and other antibacterial substances were also
identified, which were first identified in the plant. The results of this study suggest that the calyx has potential
biological activity. Methyleugenol and ice slice may be the main antiseptic substalles of calyx, which is worthy
of further study.

Key words: Physalis pubescence L.; calyxes; volatile constituents; GC—MS
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EMRH ( Physalis pubescens L.) RAFHR K J& —H 4
BAKEY) , S0l 2 T 2 AR B 2 R A2 R ) 5
NS R AS DR LA RS V1A RO X, 3L T 44
FHRT WA RRERMES, HET, BRIEGIT KR Z
T ESN  HAMIIE T I K BT, — )
KA, A A S SR SR R IR R AT IO | B S Y
RIStk g B RE X i T A R AL PR
AIMTERPENE T, B — s AT oA 8 A T A A R PR B 7
JEVER . REBIIERI, REEHEY P HE R MRS LK
B2 A U A A, BA R TE T TH R R BT
WSO NI R G S A PITE Y, AR AR I TR
S VR FH AN R OR OREE R T 1) B 24 o SR, (H H |G
TR I A = R D7 I A AL A RIF 5 20 i A3
W, AR S TR BRI A AR RIS H 2E B B AR X
ST T RGN, S AKAE A B I ORI R
HEREIE LA

1 #MRIEAE
1.1 #EEIEF
BRI THMN T, a5 AR TG 5258,
P A A, 2 B 5 T80 CukAR AR A7 45
1.2 US55 %E
SR ETE TSR, GC-MS 5977A/7890B, [H
LHEEAR AT e 78 RAL, AR .
1.3 ik
13,1 B SR R
FREEBIRIKAEE 10 g, A 60 mL #5504 60~90 °C
(A, 7 80 °C R INFARIA 6 h, T EEARIGE SR 5 A
P28 RAGHATHAR . $R BRI AX (1),
#ﬁﬁ‘lﬁﬁi%%%/%z%xloo (1)

:_EEEP,mzz%ﬁfﬁ%ﬁﬁ‘ﬁ&ﬁm#ﬁ%ﬁﬁ,g;mlzé
TR, g5 m: JFURH BT, oo
1.3.2  BRRIAE SRR E BT A

3% 25 : DB-5MS (30 mx0.25 mm,0.25 pum)E 4
R AN AEEA RN 1.0 mL/min; 2 TR,
AL 50:1; FEAE R 0.5 s HERE TR 280 °C 5 AL < 2
AIRE 50 °C, #4FF 2 min, YA 5 C/min F+ZE 260 °C, {#4F
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A B S EL B L 70 eV, B TR

& 230 °C, PUMRFFIRE 150 °C, 3% DR 280 °C, L Fi%
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133 GC-MS 7
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K1 R T BRSO a0, 2115, B
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o, A BRFEFHEA M, 3R 1 A, Ge-MS 41
BN M BRI AEE A 48 FMEREG Y, 5 B R
PEVIIE 1Y 99.34% . BRRIKAE 4R MRS LU TR
F, HERERSN 71.1%, Hod AR & R A
19.41% F#HHER 18.73% JHER 18.51% .+ /\IR 6.06% A
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Fig.1 Chromatogram analysis of volatile constituents in

calyx from P. pubescens
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Table 1 Volatile constituents of calyx of P. pubescens
J¥5 PR /min ¥ LB E A S S %
1 5415 CioH,4 1,2,3,5-P9 K 134 0.11
2 6.225 CioH,4 3-LHiFE-12- -1 40 134 0.16
3 6.593 CiH 0 MK A 154 0.06
4 7.096 CyoHs 128 0.08
5 7.205 CioHisO Lo~ HA I 154 0.03
6 7.387~7.714 CyHy GRS 2 148 0.06
7 9.135 CoH 50, R 158 0.15
8 9.25 CoH,,0, 3,5- AR 158 0.34
9 9.909 CioHg0, WRR 162 0.56
10 11.382 CoH sB:05 JUURE = L A R b 153 0.03
11 11.885 CioHx0, 2R 172 0.12
12 12.747~12.876 C:H0, e F R 1 -3 150 5 2 T 210 0.33
13 13.042 CyH,0, HE T & 178 1.63
14 13.229 CioH10; 1,2,3- = 4 k-5 O 182 0.39
15 14.314 CsH 0P NSRS , £ B R R 194 0.02
16 14.542 CyH 05 G-I -6- - HE)-1,3- R K 192 0.24
17 14.921 CiHyOs 6-AT R 220 0.08
18 15.082 C1iHa05 2- LM HE-3,3- B0 3 - T -1 ) -3 T H AR Y 240 0.06
19 15.341 CisH.05 TIBLR , 3-(1-FR 3k - 57 T -5 R F L0 O ) - 2 3L TR 252 0.02
20 15.46 CHp0; 4-HV R 6- (- TR 56) - FR AR 170 0.33
21 15.818 CisHy0 2,4,6-=(1-H 3 2 ) 2K 190 0.03
22 16.021 CioHGe 1= T B 1 -2 eI A IR e 211 0.03
23 16.208 CsH.0, B8 9- IR 4 - N B T [4.5158 He—7- T 206 0.09
24 16.342 CyHi0, 5,6,7,7a-VU4 4,4,7a = F H—(R)-2(4H)- I Wk I il 180 0.09
25 17.417 CHA0, FIEERR 176 19.09
26 20.898 CioHx0s 3—t =k -3-IF 41 - 308 0.58
27 21.329 CoHiOs HEERR B 382 0.32
28 21.401 CH30, E-8-H B9 DU - | - B £ FR iR 268 0.17
29 21.661 C1.Hx0, SR 228 4.64
30 22.844 CsCLN, [ 1 S 195 0.29
31 23.326 CisHx0 6,10,14—=F 52—+ F e 268 1.44
32 23.456 CisHx0, | FL B R 240 0.14
33 23.627 CisHy0, R 240 0.66
34 23.83 CaeHin0, AR R T T U e B 418 0.35
35 24.349.25.08 CioHx0s 3—t =k -3-IF 41 - 308 0.28
36 24.862 CaoH30, IR -13- - BRIFER 275 0.19
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gk 1
Fe R B3 15 7 /min A F AR Vi %

37 25.838 CyeH30, FRAFAR 256 18.73
38 26.377 CasHeOs L~(+)-BLIR ML BR 2,6- i EaHh 586 2.53
39 28.344 Ci6H0, S—hEFE 4 2(3H)-MK I 254 3.56
40 28.489 CaoHiO H et 312 0.29
41 29.034 CsHx0, TR 282 18.51
42 29.444 CisHs0, TR 284 6.06
43 32.822 CaoHi0, TR 312 375
44 33.034 CaoHz05 Y SRS 606 0.25
45 34.399 CaHaN:0, AR E - 1-H B L BR R (1) 326 4.72
46 34.539 CoH50 Bty o ¥ 41 412 3.20
47 34.923 CaoHiO 2-FABE -7 8- 1t 296 1.69
48 36.054~36.381 CuHgOs e it 662 2.95

HERMACE Y, 5 BRI 99.34%. HA iglimR2E
A R, f 71.1%, ILAMA S I T & )
WYITVK R SRR TR, XS i34 i A
PR fe i rh S A 5

A I R B BRI A W R M oy TR
HERR AFARIR IR S K BERR IR o B SRR+ b
2, )& T AR, & rl LAS Hil A o] B s 1 g .
FVEERR A i — Rl = U2 S B R, X s L
(A2 AT T B B A 2RI B R i 2R S A R A
TR s A OR AR RE , pH (ELAYZE FE X R i e /o,
AT RATEE IR T S ER MR TEHER, BET
AR F2 2 803, A BRI oA 5 1A T 2 R, 1)
WNAE AT R F OREE B PRI B R, FLA— g (9 B il e )
e (EARE R A, LAE X LR SR B R (R BEL /K
£, AT BHA M RIS A R EE RS SR 32 T 7y
FEImAVE AP BE R KRR R AR ] AR R 1F R R
IKF A E R B N, ¥ R BB BK R . AR
SCR R BRI AR 0 B T IR SR AT 2908 T e SR
WA R RE R Bk R SR PRt 9 8 70 1 Do
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Distribution and Accumulation of Tannins in Persimmon

ZHANG Chao-yue, LI Hai-gang, XIN Jie, ZHANG Gui-zhi, WANG Shou-qing, LIU Lin"
(College of Pharmacy, Linyi University, Linyi 276005 China )

Abstract: To understand the microscopic pattern of tannin accumulation in the non-astringent fruits, tannin—
accumulating cells and their distribution were characterized by histochemistry and transmission electron
microscopy. In both storage tissue and viscular tissue, there were only few cells that accumulated tannins,
while most cells did not accumulate tannins. There were two compartments where tannins accumulated. One
was the vacuole inside the cell, and the other was the intercellular space. Intercelluar space was characteristic
of storage tissue, and so intercellular accumulation of tannins occurred only in storage tissue. Tannin cells were
filled with tannins, and cytoplasm was rather little. It was common that 2 or more tannin cells happened
together.

Key words: Astringent persimmon; fruit; tannin; histochemistry; transmission electron microscopy
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ZE8), AT A T7 1A S 1 s AR il
Fl SRS P i) BT AR R T T AT

1 MRl5FE
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2R AIRAR AN 2 HE T B AR, T 8 A RICR
BRI A T B A B 1 S BT o 1 3 A,
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1.2 EHBEFREHEA
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Abstract: Polyphenols are important quality contributors and functional substances in wine, and have always
been the focus of wine research. Polyphenols can not only affect the quality indicators of wine, such as flavor,
color and taste, but also have antioxidant and other functions. However, not all polyphenols have positive
effects on wine quality. Some polyphenols have negative effects on wine quality or function. In this paper, the
sources and chemical composition of phenols in wine were reviewed, which provided some ideas for the control
of polyphenols in wine.
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Study on Application Effect of Organic Fertilizer in Apple Production

AN Xu-hua', DING Wen—feng', YAN Hong?, GONG Yan—hao?>, GAO Ming?, YAO Jing’
(1. Linyi Soil Fertilizer Workstation, Linyi 276001, China; 2. Mengyin County Soil Fertilizer Workstation,
Mengyin 276200, China; 3. Shandong Provincial Agricultural Broadcasting and Television School Linyi City
Branch, Linyi 276001, China)

Abstract: Replacing chemical fertilizer with organic fertilizer is an important measure to improve the supply
quality of agricultural products and the agricultural ecological environment. Mengyin county, Shandong
province, has undertaken the project of the Ministry of Agriculture to replace chemical fertilizers with organic
fertilizers for fruits, vegetables and tea since 2017. On the basis of a large number of experiments, the technical
model of organic fertilizer replacing chemical fertilizer suitable for the region was explored. The application
effects of different ratios of conventional fertilization and self-made organic fertilizer on apples were analyzed.
The organic fertilizer produced by high temperature aerobic fermentation with animal manure and waste
branches can replace chemical fertilizer in a certain range, improve fertilizer utilization efficiency, fruit quality
and orchard ecological environment

Key words: Mengyin county; organic fertilizer instead of chemical fertilizer; apple; effect study
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Table 2 Effects of different fertilization treatments on fresh

and dry weight of leaves
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Table 4 Effects of different fertilization treatments on apple

fruit shape index

Table 3 Effect of different fertilization treatments on yield AbF P2 /mm 4% /mm PSIZ 21
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Table 5 Effects of different fertilization treatments

on apple quality
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Breeding and Key Planting Techniques of ''Yubohuangdigiu' Grape

HAN Peng', HAN Yu-ho', PAN Yue-qing’, ZHANG De-he’
(1. Jiangbei Grape Research Institute of Shandong Province, Pingdu 266713, China; 2. Pingdu Agricultural and
Rural Bureau, Pingdu 266700, China; 3. Baishahe Street Agricultural Service Center, Pingdu 266700, China)

Abstract: "Yubohuangdiqiu" grape variety is bred by sexual hybridization with "Damina" as female parent and
“Red earth” as male parent. The late ripening fresh food of this variety is big grain, the branch yield is 78.5%,
the ear is cylindrical, the grain size is neat, after ripening, it is golden yellow, the soluble solid content is 21%
—24.3%, the storage and transportation resistance is very strong. This paper briefly introduced the technical
route and procedure of breeding the variety, analyzed the variety advantages of the variety from the aspects of
plant morphology, fruit character, growth habit and the character comparison with other varieties, and
summarized the key points of planting management of the variety, so as to provide technical support for the
popularization of the variety.

Key words: Grape; new variety; "Yubohuangdiqiu"; late maturing variety; fresh food; large grain; breeding
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P BRI i ORI ERAS  ZEERISSCA , il
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AR SR, T JURAE 158, 2 21 1 2
AR DR o A SCTRTEEA 4 T iZan PRI T AR, oA 1A
YIRS RIMIR A IR LI R S R3S, 2T b
FEEA LA bt i) SRR S8

1 FERFFHE

T U B b R 2 T BE AR S SR OK R, WO R, i B
JE AR AR 4G S0 i A S T AL, 1996 4RSI A . %
A AIORE R B SPILSE SRR BORAE IR, SR A [
ANFURL, ANZEGE T2 SR P PO R 0 i 2 £ 4
A

A LT HIEK , 1995 4F B AL T 2SR A 52 i 51
HE o AR RIRRR , (AT SRR, HE AR
TR I, A2 — A3 DR 2 B R 32

2 IEERARBEMERF
2.1 EEHEARKE

Al e e S o/ S e MA SNt 7 SN 7 ST R
KA B - WA — 2 20T — i i
22 EEFE

TP IR A TS, AR 516 KR F-, #EAT
Pl Ab 3 VDR A . 2008 4 2 JT 15 H il E R R, 3L
AR 177 AR W TR O AT B 2011 AETF IR WAL
5 08-01-10 BARRIEATIET , LLIRRAE 1 J5 R R LR #E
KA TEREAE EL R AT AR B SR B RE EEAT
S, BT IEA LR . ORISR S i
G0 IR, FETT &4 BT JOR R PRI 5 TR
B2l + b 4 AR X (X)) #4708, 258 2011—
2016 4FAL 6 41 B H] 0 3 28 A T ULEE L 45 R B % D
AR R E

3 i
3.1 EUES

RS, T, — R R e o,
MR 5 B, R R B L F R, T BRI IR
KA VIE, R LA E  — REIRE o 5 2,48
W IBARFEE S, FERIERIE R v I Bk it R 32k
FERAIAN B IR AT, — R AR S BRI ER A
ECSANGRY ¥ sl e~ s NN U O s LTI SN =
R IRTE s 11 ] R A) it B S BRI 5~6 d; 701 HE
IR, RERRPE —AEAEI; AT A AT
3~4 75, PEIAA, AMRREETFES 375 B 86%, 154%
HIFESS 479 17 89.5% , 46T WIS BE/N , B WA ok
117, R K AR/NYAE TP L RBZS H 300~500 g SR HE.
32 FRIEMK

B FIE PR R 710 g, S RFET & 1 890
g, FEIYZ 31.5 em, BE1E 20 em; FRK, KK, &£
PR S) SR R 10.2 o, I KB TR 13.9 g, B —
B, A SR, D I ARG, R A
WABBCR AR, AT ETE Y 219%0~24.3% , 4 A
ORI, TSR SR R AT I 5 RS R, s
Je T b, AR A PR, W iE AR
9, bR AT A 78
33 £k

A HR TR R AR, KPR, B A
KEBK 5~9 em, T4 KA, d GBS AR T
P 2.5 mx2.8 m, B 667 m> FA 120~260 & ; L T/ Ml
ZURRATHE 1 mx(3~4) m, B 667 m> FAH 170~222 # ; 4
AR R i 2.5 kg, ey 6 kg 5 AR R 7.5 kg, Bt
7 12 kgo KIFILHLIX 4 J1 5~12 HWiZF,6 JT BAIFFAE,9
H A BCR I, BT H BR B 2 8~10 d, MW 2E 51 S 5L
B 140 d 224 RS ATRER 5 10 H R ARIL,
R AU BTN i RS T A OB 3 000~
3 500 CIHT5 T2 K&y X R

F 1 FEEMERKAREIMER
Table 1 Fruit characters of '""Yubohuangdiqiu' grape
Hoki Hord
A e B SRl PHRRTE AIEMEREY SR 4P FRESR W PHEEE PR PR
JIZIN Ig 1% EX 1% 1% Ig Jem Jem
EpEusx &% L FE 10.2 21~24.3 1.5 78.5 50.8 710 30.5 20
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Table 2 Comparison of main character indexes between ''Yubohuangdiqiu'' and other middle late ripening grape varieties

it o Sk (M) LTER () PRI (e 2 FE AR (W) & (hE)  RUEEHIEROP B
AR Y% 15~17.3 12~14 16.5 16~19 18~20 243
HA /g 147 163 8.5 115 5 143
ot e g e L& e 5

34 S5HMt@mFRIRTLE

22 R T R U bR A o G A 2 D
ai SRR FE AR X EE o B AT I SRR FE 7 2 LT A
WAELE A PR 7 TG T35 AR LT b ERAROK IR, HUm e
TFLLHIER . LERR R i 20 26 i B BE A% AR M X 3
AR, TE R AR T2r Bk . 2018 4F 11 A fEHhE
N B L A b A A R S SRR P S B AL
BICHLI .

4 MHEES
4.1 ZHEEAR

KRR A E R, A PR, 2013 4FE M T
AR A7 SR SR ST A AT ) 1 1.2 m AR TR
b SR—E k22, RGN I 40 cm AL E 60 em
KA M, Fm L 40 em ALREE 1.2 m KA B
FER IXFEIE L — A =, B B 1.2 m Sl KU,
T FIREE AT RGBSR R SR G 35 7 e
P, 2014 FIFURZE R, 2015 AEEAF 7, 2016 4E 1F
NS S
42 EH

BN IR IR A5 BUK 05 + g
R AEFUK B R 2 TS Y Y X Bl e, B
AR LK ZEHM 0.5~0.9 em A 3~5 DA 21 H
MET B, INARE RO RAE 11 A~%4E 1 A
SEAH, IR ALTE 3 H 20 5 T Ih e i 5 B FR A8
e 5 H FAEE . WIARFIERTTZR 0.6~0.8 m 9L 0.8~1 ¢cm
(R RE A IE VA TIEAH 15~20 em FEFTFEA% L, B 667 m? )i
BAPUIE 3 500~5 000 kg, IR 7 A 0L, HEKITSE
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43 THEKERE

FHAERCR 8~9 AMEIEAE, LIAHLIE N . 1B HEE R
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44 ERAEH
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F2F i LA SRR B b, R T R L R T
R H bemny kA4

AT EIARRR AT, 15— 22KF- 8
1~1.5 m, BB S4ER 1 2 F 8, K 0.8~1.5 m .0
RIAY, & FITA RIS 6~8 Lo, ABIRf F & 1
PR A RIRSER 2 ZE5HK, B 667 m® FEE5 5 EERL 1 600~1 900
25, A48 2 500~3 500 1>, P ERFEHIFE 2 000 kg Z2 4 -
45 RHEERE

o HUE T AT AE AR I AR K R 7 i B AR R
R R AE 22 W 4 DRI B 22 AR 0y, 38 0 5 SR
AT AR AR IR . WA IR HER R E
KA %, 4B iR R RMESS, Ty Ry & 27
A BRI A R PR I AR SN, e AR
BEREE UL EEPENE R AE BhA  ABE BE T TS o B35 v oA
R, AN HUEBEZIRY . SR BRIRE AR 3
filt, [RIESE, PR i B A Pz R4 BiiG EYIBG
B 6 SR , 280 54 A AR D U, DA B S
PR B R H e,

B ZFHTE S °Be A MG IEFRE S b A1 I
B B T o TS 2 30 om A I 789% A 1 A 144 493 51
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TR TR R B 2 W RIS A . B AR R A i
80%METER IR LT3 2 500 15K . 3 15 s vl 0T JR 028 it
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Comparison of Different Varieties of Tuber Mustard

CAO Liang-liang', FENG Ming—hui', MA Chang-nian', MA Liang', MENG Qiu-feng*
(1. Tongxiang Agricultural Technology Extension Service Center, Tongxiang 314500, China; 2. Ningbo
Academy of Agricultural Sciences, Ningbo 315040, China)

Abstract: In order to select new varieties of tuber mustard suitable for cultivation in Tongxiang city, four
varieties of tuber mustard were compared with "Xiaoshan Suotouzhong". The results showed that "Yongzha No.
5" had the strongest growth potential. The economic indexes such as weight, longitudinal diameter, transverse
diameter and stem shape index of tuberculate stem were better than those of "Xiaoshan Suotouzhong". The
yield increased by 22.4%, and the yield advantage was obvious.

Key words: Tuber mustard; variety; growth period; botanical properties; comparison test
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10 7 2 HAEFP, 11 A 7 HEr . FENLIX il it 3 I
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1THE 25 emo FEAERE 667 m? i A IE 50 kg How H A4S
B RS A [
1.3 IBEE MK K& E R A 18
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2 BREHSW
21 XFH

TR TARFIES R A T, IESEAE
BHRE B 5 B2 SAHA 15 FikMEd
WM 175~185 d.

R1 EEWMETHILE(H/A)

Table 1 Growth period comparison of varieties(day/month)

i HERM SR Rl
(H/H) (H/H) (H/H)
mtE2 5 2/10 31/10 3/4
RS = 2/10 31/10 28/3
fide 15 2/10 31/10 3/4
I L1 Sk A 2110 31/10 3/4

22 EWFHER
®2 BRMHKSNFAREREKHRK FEHXTEE (cm)
Table 2 Comparison of plant height, width, maximum leaf

length and width among varieties(cm)

g rim JRRE L JRREE2 AR s
A2 5 59.0" 60.5" 431" 57.2"% 221"
s 5 63.1 62.4% 44.5% 60.6" 2324
Mife 15 588" 600" 428" 57.2 22.0M

RlE DS A L 58.9 41.4¢ 55.8°" 217"

A ARRADEFERTEFEEH(P005); FRAXE FHETE
FHEF(P<0.01); T &R,

TR AL R IR 2, MR, 4=
AR TER R TF RS R KM BTy A A 25 5. Bk
FLARIRE 5 SR, M 63.1 em, FoE 3 AN FAORRE N
57.1~59.0 cm; FAME 5 50k im0 2 T 0] BRGH 1 4 2k
Fro TR E AR 5 5 (62.4 cmx44.5 em) I K AR 5 %5
(18 5 R R R B Ry e A, FLAR 2 2 R ) i
A NSRRI R , R 5 SRR AR A A
3RS AR, I R sk T 3 AN
23 EREMER

PSR ZE MR g 45 R L3R 3(IL R 3L), th 3R]
L4 SRS FITERR ZE BT it JRPIR RN e
5 e LA S 2RI AR B 25 D AR — S E 22 5% B>
JRIR 255 B DA M 5 5 (403.7 o) fie ks 9F AR B 3 K F
Xof HR 45 Sk Bl RRZEMAE LA #E 5 5 (12,1 em) B K. T
ARZEREAR LI RE 55 (11.8 em) IR, FEM R R 7 16, B
W5 55K, 0 479.0 go FIHE 5 S ZETRHE80(1.03) 8
I 1,2 4 DSl A bR . 2R T B S 5
fRIZE/M2 084
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Table 3 Comparison of differences in tuberous stem

characters of mustard

TR ECH 0.026~0.040, 2 FT A S i PR IHY .
®6 BFNRSHXRMIFESHEBENREELY
Table 6 Percentage and disease index of virus disease

in each plot of the tested varieties

Al BRI R MR bEE ZERREC
A5 3753 116" 114" 4400  1.02"  0.85*"
s S 403.7% 120 118" 479.0"  1.03%  0.84"
Mgk 15 3743 10.9¢  10.7¢ 431.0%  1.02"  0.86"

MgERF 36807 10.9¢ 107 430.0% 102" 0.86"

24 FFEXRIM
F4 BRERMEBLE

Table 4 Comparison of yield of different varieties

AN
SRR FRZE/NX Prare X .
o B CK 8%

i kg /(kg/667 m?)
At 25 39.6" 3960 8.2
ftEs 5 44,8 4 480 24
Mg 15 39.1% 3910 6.8
RlEPS 36.6" 3 660 —

ZAAK A REER IR 4, ERAVNXRPIRZE S
PR VARWE 5 S i, N 44.8 ke, AT M 4 480 ky/
667 m?, 1F 667 m* /it FUXS HRA K AP TN 22.4%

25 =vER
R5 BLHRMHTORMBOIEH
Table 5 Hollow heart percentage and hollow heart index

of each variety

2SR EYREi
A
I 1 m Y I 11 m Y
BH2% 10 32 18 20 0065 0.118 0.085 0.089"
BHSS 12 16 18 153" 0048 0.098 0.032 0.059"®
g 15 10 26 10 153*" 0.145 0.075 0.064 0.095
NGk F 20 18 16 18 0.086 0.092 0.084 0.087*

AR A A BRI 5, RRMSIAN 4 -8
PIAANFERERAZ OME . A 5 525 0% 12%~18%
ZIA] P30 2R 15.3% ;25 0 484K 0.032~0.098 , 1~
4 0.059. i 4R Sk B 25 0 3R 16%~20% , 3R
18%; %5 004651 0.084~0.092,FF 4 0.087
26 REREERBR

RILE R AT RIA (L 6), 210 4 M FPIHE
SRR A A P AR 5 SRR N 10.54%~14.52%,

KR IR R4
I il m Y I o m Y

K25 1524 14.86 15.64 15.25"% 0034 0.032 0.020 0.029*

A

WSS 1286 1054 14.52 12.64" 0040 0.038 0.026 0.035*
Hif 15 13.08 16.56 18.86 16.17* 0.08 0.16 024 0.16"
LLgELF 20,08 19.88 18.24

19.40* 022 0.15 0.18 0.183*

w

b2
i FRIRIGEE R AT, A AR KB — g 2
H R 5 SRR A 5 SRPIRZE TR
KR ZETUAR B A DR R AR H X BT =R 6 5 )
It FOXT BB 22.49% , 7RI s AR 5 S A O
A OAREL . PURMERSPRARL T X B, 25BN T LAAS
H, AR 5 SR R F RIS ZRRZE L TR
T PO R IR SRR L4 Sk R

=

N

i
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Control Measures of Continuous Cropping Disease on Apple Tree

ZHOU Wei-dong, CHEN Tao
(Forestry Research Institute of Planliang City, Gansu Province, Pingliang 744000, China)

Abstract: The continuous cropping disease of fruit tree is seriously ill, that is, replanting disease, mainly refers
to repeated planting of the same kind of fruit trees on the same piece of land. The serious disease inhibits the
growth of the fruit tree, which reduces the fruit yield and affects the quality. Therefore, the prevention and
control of fruit trees in the current disease has received much attention. Taking apple tree as an example, the
author had carried out in—depth discussion on the causes and prevention measures of apple tree rickets, aiming
to promote the prevention and control methods of apple tree rickets and improve the yield and quality of apples.

Key words: Apple tree; continuous cropping disease; cause of disease; prevention method
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Nutrition Characteristics and Growth Habit of Several Common

Vegetables in Gongzhuling City

DING Ai-guo
(Agricultural Technology Extension Station of Maochengzi Town, Gongzhuling City, Jilin Province,

Gongzhuling 136100, China)

Abstract: Gongzhuling city is the main grain producing area and agricultural city of Jilin province. Leek, eggplant,
cabbage, are widely planted vegetable varieties. Each kind of vegetable has its unique growth habits and
characteristics. According to these characteristics, cultivation and management is one of the important measures to
obtain high quality and stable yield, increase income and increase efficiency. In this paper, the growth habit and
nutrition of vegetables with large planting area in Gongzhuling city were analyzed, which was conducive to the
targeted cultivation and management of farmers, so as to promote the healthy growth of crops, ensure the yield and
quality of vegetables, and realize the desire of increasing income and efficiency.

Key words: Gongzhuling city; several kinds of regular vegetables; growth habits; nutrition characteristics
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Vertical Cultivation Techniques of Spring Watermelon

in Southern Hunan

DENG Chao-yan'?, ZHENG Wei-wei!, YU Zhi—yong", YANG Song', LUO Xia-hui', TANG Zhi-min'
(1. Chenzhou Agricultural Science Institute, Chenzhou 423000, China; 2. National Soil Quality Chenzhou
Observation and Experiment Station, Chenzhou 423000, China)

Abstract: The watermelon in southern Hunan is mainly cultivated in open field, which is late in coming into
market and low in price indutry advantage is not obvious. Through production practice this paper summarized a
set of cultivation techniques of watermelon in spring in Southern Hunan province, including pre planting
preparation, field management, harvest and so on, which could enrich watermelon varieties in Southern Hunan
market, fill the market slack season early, improve land use efficiency, and obtain better economic benefits.

Key words: Watermelon; vertical cultivation; variety selection; planting management; harvesting
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Optimization of Rotation Mode of '"Cauliflower and Allium"

in Alpine Region

LI Guan—fa', XUE Zhu—zheng*
(1. Economic Crop Technology Extension Station of Pingnan County Ningde City, Fujian Province, Ningde
352300, China; 2. Crop Research Institute of Fujian Academy of Agricultural Sciences, Fuzhou 350000, China)

Abstract: In order to solve the outstanding problems such as the sharp decrease of planting area, the decline of
large —scale production and the decline of quality of high mountain cauliflower in Pingnan county in recent
years, a new pattern of seasonal "caulifloner—allium" rotation has been explored in the recent three years. The
cultivation key points of this pattern have been summarized from the aspects of good seed selection, timely
seedling raising, strong seedling cultivation, weeding and comprehensive control. Practice has proved that the
model can combine traditional cultivation methods to improve the overall utilization rate of land and increase
economic benefits.

Key words: Cauliflower; Allium macrostemon allium; rotation; new model
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Cultivation and Management Technology of Mango

SHI Jin', ZHAO Xing—dong®, YANG Li-hua®, BAI Ya-dong®, ZHU Hai-shan', ZHOU Ling', PENG Lei"
(1. School of Horticulture and Horticulture, Yunnan Agricultural University, Yunnan 650201, China;

2. Yuanjiang Agricultural Technology Extension Service Center, Yuanjiang 653300, China)

Abstract: Mango is one of tropical fruits, which has rich nutritional and medicinal value and is deeply loved by
the public. So mango has a broad market prospect. Strengthening mango tree management technology is the key
to guarantee and improve mango yield. This paper introduced the cultivation techniques of mango from four
aspects, that is pruning, flower and fruit management, pest control and water and fertilizer management.

Key words: Mango; cultivation techniques; plastic trimming; flower and fruit management; sewage sludge
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High Efficiency Cultivation Measures of Winter Jujube

LI Zhi—xin, LIU Jin—yu, YUE Lei, ZHANG Wei—-dong, SUN Yue-li, SUN Yi, QIU Xu—dong
(Cangzhou Academy of Agriculture and Forestry Science,Cangzhou 061001, China)

Abstract: The skin of winter jujube is bright ochre red, thin and crisp, the flesh is tender and juicy, sweet and
fragrant, the quality is excellent. The cultivation techniques were intriduced such as the establishment of winter
jujube garden, soil fertilizer and water management, shaping and pruning, flower and fruit period management,

pest control, fruit storage and preservation technology, which can greatly improve the economic benefits of

winter jujube cultivation, to promote the efficient cultivation of winter jujube.

Key words: Winter jujube; high efficiency; cultivation technology; storage and preservation
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Common Meteorological Disasters and Preventive Measures of Chinese
Cabbage Planting in Yutian County

PANG Bo
(Meteorological Bureau of Yutian County, Tangshan City, Hebei Province, Tangshan 064100, China)

Abstract: With the global warming, the harm of meteorological disasters to agricultural production is more and
more serious. As one of the characteristic agricultural products in Yutian county, Chinese cabbage often
encounters meteorological disasters in the production process, which seriously affects the quality of Chinese
cabbage. In view of this, according to the geographical location and climate situation of Yutian county, this
paper analyzed the climate conditions of Chinese cabbage planting in Yutian county, and discussed the
meteorological disasters often encountered in the growth process of Chinese cabbage, and finally put forward
the meteorological service measures.

Key words: Chinese cabbage; meteorological condition meteorological disaster; preventive measures
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Lacking Element Symptoms and Countermeasures of Potato

ZHU Mo-han
(Gongzhuling Horticultural Specialty Management Station, Gongzhuling 136100, China)

Abstract: Potato is fond of fertilizer. It needs a variety of nutrients, such as nitrogen, phosphorus, potassium,
calcium, boron, magnesium, sulfur, zinc in the growth process. No matter which element is lacking, there will
be corresponding deficiency symptoms. Deficiency is a common disease in production. The main symptom is
leaf shrinkage, which leads to the weakening of plant growth and seriously affects the yield and quality. This
paper analyzed the characteristics of potatos fertilizer demand, summarized the laws of potato’s demand for
various nutrients, the symptoms of lack of nutrients, and the fertilization technology of potato, in order to guide
the scientific fertilization and rational topdressing of potato planting, and achieve the purpose of stable
production, high quality and income.

Key words: Potato; characteristics of fertilizer requirement; fertilization technology; symptom of lack of element;
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