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Effects of Different Antifreeze Treatments on the Freezing Damage

of Young ''Cuiyu'' Pear

MA Min, ZHANG Yan-ru, ZHANG Su-ling, ZHANG Zhen, FAN Jin-bu, WU Chang—qi, LIU Zhi—qiang,
REN Ya—qian, ZHANG Shao-ling", WANG Li-bin"
(Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to solve the unexpected economic losses caused by frosts (commonly known as late spring
coldness) before and after the pear flowering period, the "Cuiyu" pear young fruit (12 d after flowering) was
used as test material, and the artificial climate chamber was used to simulate the natural frost. This paper
studied 10 kinds of antifreeze (Bibo PBO, Tianda 2116, calcium cyclate, salicylic acid (SA), vitamin E +
glycerol, abscisic acid, 6-Benzylaminopurine (6—-BA), betaine, proline, gamma—aminobutyric acid and chitosan)

had effects on reducing the damage of young fruit. The results showed that with the prolongation of low

Yr#s H #8.2019-12-20
E&WH ;B ZKA I HEARTH (130600905)
{EE R D(1995—) , Lo FEEER -, BF5T 7 o] A LS i i 5T
CBEEE R (1961—), B, 807, EENFRL FRB A RS RSO0 DREIE A 5L W E 8 RS A B S AR L AR R AR B 4
A5 e A I B S T AE
CBEMEE . FA(1985—) , B T, BB MNTFORIE AW m s ST TAE
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temperature stress, the degree of lipid peroxidation in young fruit gradually increased, which was manifested by

the accumulation of malondialdehyde (MDA) in the fruit. Treatment with 0.5 mg/L. 6-BA or 3.62 mmol/L. SA

before frost can effectively inhibit the accumulation of MDA, reduce membrane lipid peroxidation, and reduce

the damage of young fruit. Further, the selected antifreeze was combined and verified, and it was found that 0.5

mg/LL 6-BA combined with 3.62 mmol/L. SA treatment had the best effect on alleviating the "Cuiyu" pear fruit

freezing damage.

Key words: Pear; young fruit; frost; antifreeze; freeze injury
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Application of Microbial Element in Postharvest Preservation
of Fruits and Vegetables

ZHU Niu
(Xi’an Medical University, Xi’an 710021, China)

Abstract: Microbial element has a very important application value in postharvest preservation of fruits and vegetables,
butitisrarely used in the field of postharvest preservation of fruits and vegetables. In this paper, we analyzed the kinds of
microbial elements such as nisin, lysozyme, Trichoderma fermentation liquid, etc, and analyzed the principle of
bacteriostasis and the research progress. Combined with the characteristics of microbial elements, this paper analyzed
the types of microbial elements that could be developed and used in the future postharvest preservation of fruits and

vegetables, including natamycin, monascus, pullulan, etc, in order to provide some reference for the healthy and

sustainable development of fruits and vegetables postharvest preservation in the future.

Key words: Microbial element; postharvest fruits and vegetables; fresh keeping; application progress
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Research Progress on Drying Technologies of Fruits and Vegetables

LI Lin, WANG Zhen
(Shandong Agricultural Engineering College, Jinan 250100, China)

Abstract: Drying of fruits and vegetables is one of the most commonly used techniques in the deep processing
of fruits and vegetables. It can improve the storage stability, reduce the loss, and increase the added value of
fruits and vegetables. China has a long history of fruits and vegetables drying, there are many kinds of fruits
and vegetables drying technologies, from natural drying to traditional drying to new—-type drying and then to
combined drying. Each kind of fruits and vegetables drying technology has its own drying principle, equipment,
conditions, characteristics and applicable objects. People can choose the best drying technology according to
the processing demand, and produce the highest quality products with the shortest time and the lowest cost.
This paper introduced the current fruits and vegetables drying technologies in China, compared the working
principle, advantages and disadvantages as well as applicable objects of different drying technologies, and
analyzed the future research direction of fruits and vegetables drying technologies, hoping to provide some
reference for the research and application of fruits and vegetables drying technologies.

Key words: Fruits and vegetables drying; natural drying; traditional drying; new—type drying; combined drying
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Study on Brewing Technology of Red Raspberry Wine

WANG Yu-tian
(Shaanxi Yicheng Biotechnology Co., Ltd, Shangluo 711511, China)

Abstract: China is rich in small berries, but the berries are not easy to save and seasonal with lower added
value. In order to improve the product added value of small berries, the wine fermentation process of small
berries are experimentally studied. Moreover, low juice yield, little short shelf life, high volatile acid, and
difficult clarification owing to less tannin content were discussed and resolved. The raspberry wine was brewed
using red raspberry as raw material through crushing, enzymolysis, clarification, fermentation, filtration, and so
on. The optimal fermentation conditions were determined by single factor and orthogonal experiments. The
enzymatic hydrolysis process adopted 25 g/kl. EMACLAR pectinase and 25 g/kl. EVZYM pectinase for 14 h.
Compared with the traditional way, the juice yield increased by 10%. During fermentation, the initial sugar
content of red raspberry juice was 19%, VP5 was used as saccharomyces cerevisiae, the inoculation amount
was 10%, and the fermentation temperature was 22 °C. At the end of fermentation, resin was used to reduce

acid, and 30 g/100 L diatomite and 15 g/100 L gelatin were used for clarification. Under this condition, the red
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raspberry wine has refreshing acidity, bright and even color, and has obvious raspberry aroma and pure

fermented aroma.

Key words: Little berry; red raspberry wine; fermentation process; low temperature enzyme solution
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HOFEEiS7/ DG
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1, 2R IR e M i AN ] S B R A IR B A 5 38
T BRI S 1) L, S R ORREAIR 1 28 A SR 1 T
ANE A AR TELLRAE N A A rh T AR T YA
RIESIEIG IR ERSF — R AR, WR EHAEA
IEAFIRT, B —FhR 2%, o X R i i is g o 7242
AR IR X L8 R P R K A T AR IR 4G T, W]
AT SN A LIRS AR R U P 22 i Z T SRR B AT LA
P/ B, o ET ARG o e SR A [T R A A R U
ARRA 7 A A SGHE IS WP L R R B N 112, LAY
RS Tl AL A 77 LR RSP SR A S

1 MR5FE
1.1 #R5iEH

CIARE,  FBEPE A DU T Ik [ B2 BB R
Pl e ER AL, 2019 A R4 1 AL, R URAL B, 1 i Bk
PUZE Ik A PR AT PR A o

PR PG 3% M T e Bk VPS . WA ER R (b4l )
EMACLAR R EVZYM SRR 57275 CRIR) , B
F KA EUBAE A 51,400 5 B 14 [ 55 T3 g , 74
LR AR A

1.2 U&FE5E&E

ZTY-D BRE FEMAILIE T8 £ i o KA BRA A,
PAL-1 # B 11 ,7230G/723N/723S R A] L4 S 45 4 7
JETE, BIESE T AT RO FA-1004, 3900 T R AR L1
WA PR F] 51.000~1.100 #5% HLE 11.0.900~1.000 4%
E T, B T R TR
1.3 KA =*E
1.3.1 TZnE

SR B A PRI I D — T R —
Je R IR RGP I — R R —
132 #AEE
(1) Jsokhab s

KLU ARE DB R VR 38 3 FR SR e e B B TP
PRI R SRS, FEI ST 50 mg/L 14 TR BR A , Bl
JE W B A R SR, AR R B 21%.
(2) BEEERTE AL

FREL 100 g THEEE, MMAZA 1 kg M RELIM AR
T, L 32~38 CHiEHE , 580 # L 15 min J AL
(3) Fitfi

TELLRRE SR IA 25 o/kL. EMACLAR S il F1
25 g/kL EVZYM R, 4E7 R il B <20 °C,##E 12 h
VUG 8 2 h BRI T R AR R
(4) B

TE B S5 B TE 7T A 20 o/kL 19 ZIMACLAR &
it , AERFRAIR BEAE 10 °CAEAT B 2 h BT RE SR T
PR, AR 90~120 NTU BHE IRV, Z )5 PR g .
(5) FAme

WV T 1L U8 IS P IR AR TRERE P, 4R EETE 20~25 °C
FUPREE T HEA TR A , ZEU S R P A T TR AR, A 19 4 d
B A 5500 U IR )3 S RS,
(6) Ja Kk

FEI S /D B R Oy B, R AT R R
(7) T

) FH ) S 1) 8 9 O e s TR i A 1) A
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o AT IR IR — IR 2 5 R IR e A3 e e e
7 d, MEFELE
(8) VARC i U8

TEJG R TR E T4 C R IE 3~5 d, Bl E
FPRRRE FREE WOAG B SE AL AR bR A it . AR AR OGS b
PARCWRGRE . PREE, R TLOM BRI R B i = 2 1
JK, T AT B TR R AL B, 8 R R IR A FR A ) PR
BRFIL2F AR, (H 2 T BRI R 25 2 R TR I R fIGAR
s A A RRIR S by 7 e A 5, Pl A4 e % I Alg
FETR A A S A R B B R AV, B S RS AGE 1 0.2 um
OEUR/LI
(9) KT %

FEPIRE BT 87 CKVEIREE , ZKIR AT 30 min®, 54
PRI 28 2 30 BV AT A T
1.4 REHERIEIT
141 AN SR e Tt gt Xk 21 A 28 1 SRR R TR I 5 )

TEICAT EMACLAR RIS EVZYM SRl 2R
JRC Tt Xt 2T g SR T A T AR I, Hee i = A b B, 4y
B A A 41:50 g/kL. EMACLAR i /i 5B 41 :50 g/kL
EVZYM S C 41:25 gk EMACLAR SACHEAI 25 gkl
EVZYM S, LA B B 7 =00 B AR s
2 g/100 kg MSIKEHEE , I8 T 10~35 CHI A BERET | il
fife JE AR 2 40%.

1.4.2  WEREAN [R42 R o) 4 TR 19 52 M)

JER R LG N 21%, MER N 13 g/L, 25K 1G 1k
FEtE VPS5 42 B8 5% \10% 15% — Fp 32 Fh i A B 8 5 17
R A FE 23 CCH AT BEAT R I , R IS¢ IS 4331
DU PAS B B RR RN , T % W53 A K e 40
1.4.3  WIIR BE X R T 1) 2

WX AR I A 2L RE SR T B s W 20 R R
19% \21% \23% , LA VPS5 WEBEhy R TEREEE, 45 R0y
10%,23 CA T 15 d, B 2T A28 R0 (00 A B2 s s A
SR , BT R B
1.4.4  JCIREIBE X 2 T 1R 52 )

B I P LR RETT ) S B R RE R 219, LA VPS ¥
R K Tl EE , LRI 10% , KRR E 4> 3R 22.24
26 CREE 15 d, M5 L0ARE SR AT RG B BRME L SR
BT KT

B T ARG K Y T i)

FEWE - AR 1 g fESE L, LA 50 mL 4EiK , B b
o), FEEE TR 24 h, M/KEZF] 100 mL, BIH
1.0% M RERE I

HRE : PRI 1 g BAE, A 50 mL 4figK, i #1355,
TEZ M NI 24 b, K EZRZ 100 mL, BN 1.0% 1B
JREVES R

X R L R R A TR A, R i)
410.15.20.25.30.35.40.45 ¢/100 L fffi & i 4 ik 1Y 78
TRVBORE B o 5 BB FS AT T IR 6 B e PR AR A T
RIS, IR 4314 0.5.10.15 ¢/100 L, #i € e 5 i
R IR 45 R LAE G R PN R
1.5 NEERSFHE

AV DR & R TR B T s BRIk R b
GRS BE BB R OB KB R )R FH AR 260G L SR VP9 3 A6
B )53 GB/T15038-2006 H A 78 7532 o

BRI AZEIRK s O B BT AR P
FIR 4 e A EE THAE 400~800 nm 19 9% K P4 1 5 I A 10
Ko KR 20 mL VTS LU RRT iR, DAZEAR
K RZs AR, F AR AR T IS |
(B E%,
1.6 REIEM

TR AR B 1 2B B PR A DL 10 44, 5 Bk
BV BT LR A R A IR S HT T 43 100 43
CLR AR S P AR E S B AR YESS GB/T 29605~
2013, B EPEEARMEN SR 1 BT,
x1 OHBRBEBEIENIRAE

Table 1 Sensory evaluation criteria for red raspberry wine
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(3043)
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Fig.1 Effects of different pectinases on juice yield and

volatile acids in red raspberry
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Table 2 Effects of different inoculations on fermentation

2.12

e it/ %
i H
5 10 15
RS (Govol) 10.6 10.9 11.0
SR/ (g/L) 12.4 12.2 11.7
bk (o) 1.20 0.74 0.62

2 AT, R BRh RN, R R AR R )
IS, BRAC AR BR o AH R AR AR 12, il 3 He - ) 38 0, 20475
ST e (R 2 T A SR TR 1 TR BE AR, RS R At
Tl R BRI ek 2> - 5 5 R L RIS A B TR )y T %
B IETERERE VPS MEERI IR SR 15%, FEML AR T T K
JER 1% FEBR LR 0.05 , BREE 7 R 1) 1 Ekdse R 22 L,
2.1.3  MIhEBEEE X & e 5 M

Wi o9 o e W B A BE IR, 2o 8 RO 2 2 (P

FUBGERH, SR ML D RPHE 722 (o I BE I B0 A 8 2 I RE
1115 B e AP o
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Table 3 Effect of initial sugar on fermentation

W 1%
TiH
19 21 23
A BE /(%ovol) 9.8 12.5 12.4
SR /() 12.9 12.2 12.3
Bt/ (g/L) 0.79 1.14 1.28

I UA X K BB AN 3 FoR . R 3 LG
Hh TR A I AR rh B ) 0 W 2 PR3, £ A SRS Py
KRS IS TR . YW MR 19%0F, RSN
9.8%vol , & TG TR AB IR A , 1A AT AR B4R ; 24
IR BN 21985 kS B35 2055, 0 12.5%vol , 1H 3%
SR TR AR T A VIR A A A 2 7 A5 M W B 2 23%
BF RS BE R 12.4%vol , TEAS BE AL AN I, A BT T
R o 32 R i 22 W 43 AE SIS B 1 [R] B o 7
FRBEIm A i, ISR 1 11 J8 SR ) B b 1Y) 2 2R
AW . PR, BTG BE EEHE 21 %vol
2.1.4 I N A T () 5 )

R FE D, R R JOE T RERE TR IS Kl
TR BE R AR, 23 e R BR T M AR, A SR I i BE ARG, K
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Table 4 Effect of fermentation temperature on fermentation

RFEREIC
gE|
22 24 26
A BE /(%ovol) 10.6 11.7 12.2
SR /(g/L) 12.1 12.4 11.3
bk 1.50 0.79 0.71

H13R 4 R, R TR sy, TR P AR L 4R
P v MR R SN S b . IR 22 °C, RS
10.6%vol , SR 12.1 o/L, 5% 05 1.5 o/L, ILHZIAR AR (19 2R
FFRAAR , LD FL S I A, 12 R R K I BE ARG, 2R
T AR BOA FE 0 B AR . R TR R 24 <C,
ARG EEN 11.7%vol, SR 12.4 /L, 5% 05 0.79 /L, BEAT 5
WD WA, (PG S A LL R, TR
e s MR TRRRLEE S 26 °C KRG BE R 122%vol, SR 113 gL,
FRWE 0.71 o/L, IS R AFWRFEAR , I D BRIk, A
PR R AT BT B o IR MR R IEIREE 24 °C o die
&I
22 AWMERBELBRELZAE

i B IR SR ] VPS BRI T A, LURKC T
FEFIRRS R A 2O ARG IR A I TR
IR R 18 ] L34 1E ARG 404 , il st ik s,
DIFFR B A R B T2 I 45 R W 6.

®5 ARERBEZKER
Table S Table of orthogonal test of red raspberry wine

ES
KV AT BMERHE  CHIARE D RRERE
/e it/ % 1% e
1 a 5 19 22
2 b 10 21 24
3 c 15 23 26

M3 6 FIANL 22 RIEAMHTE SRR, 25 R X420
PR KT R D>ASB>C, B A R > S il
PRI S I B2 R i > LA B SR TR R, L v R
ok P85 2 S M 2T R SR T R R IR R, SR/ N Y
JELIARER TR GRS . DL VPS MR EE , 204 A5
WM R 25 A ABL.C\D,, BIVRICHEG AR o 417 %
(25 g/kl. EMACLAR SR 25 g/kl EVZYM RJKHE),

WERRZ RN 10% , L0 RE R UG B 19% , K T 2
22 Co Xt AB,C\D, WA AT RIERTS , 7RI & 551
TARBEN LM R OS5 . B E AL O AT
(AR B SR A AR T A, TR B8 15 SRR TR N
94 43, fm T HA IR 20, R B Iy 8 Sk de A 1Y K T
P L

®6 AMERAEMEISHR
Table 6 Orthogonal analysis table of red raspberry wine

ARIREEE  BEERE cAOMERIT DAEE  BEE
R AR vt /% RIGWEE%  RErC 85
1 1(a) 1(5) 1(19) 1(22) 88
2 1 2(10) 2(21) 2(24) 86
3 1 3(15) 3(23) 3(26) 84
4 2(b) 1 2 3 86
5 2 2 3 1 91
6 2 3 1 2 88
7 3(C) 1 3 2 88
8 3 2 1 3 89
9 3 3 2 1 93
k 86.00 87.33 88.34 90.67
k 88.34 88.67 88.33 87.34
ks 90.00 88.34 87.67 86.33
R 4.00 1.33 0.67 434
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Fig.2 Effect of diatomite addition on light transmittance
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The Development of Wild Actinidia arguta and Jade Bamboo Can

LI Shuo', JIN Jing, HU Long', BAO Xin—xin', CHANG Ai-xia', ZHANG Lei'"
(1. School of Food Engineering, Jilin Agriculture and Technology University, Jilin 132101, China; 2. School
of Foreign Language, Jilin Agricultural Science and Technology University, Jilin 132101, China; 3. Jilin
Academy of Agricultural Sciences, Changchun 130033, China)

Abstract: The wild Actinidia arguta is delicious and has high nutritional and medicinal value, but its storage
period and shelf life are relatively short. In order to prolong its storage period, we can develop the relevant
products of wild Actinidia arguta. Wild Actinidia arguta is small in size and smooth in surface, which is very
suitable for processing into canned products. This study used wild Actinidia arguta as material, and added jade
bamboo creatively which was less used in the food, and made them into a can, and optimized the formula and

production technology of the can. Through single factor test and orthogonal test, the optimum formula was 15%
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caramel, 36% bamboo liquid and 0.3% citric acid. and the rest was distilled water. The product obtained by

this formula is sweet and sour, with complete fruit and rich flavor of wild Actinidia arguta. The experiment can

provide data reference for further processing and increasing added value of wild Actinidia arguta and jade bamboo.

Key words: Can; wild Actinidia arguta; jade bamboo; formula optimization
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Table 1 Sensory evaluation standard for Actinidia arguta

and jade bamboo can

i H P hiE GBI
B, HORBREE A4k i 5 15~20
ared
N B 5 10-14
(20 4)
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Table 2 Orthogonal experimental design

[ISES
ATBRER I /% B BRI /%  CFEERRVR N E/%
1 15 20 0.1
2 20 28 0.2
3 25 36 0.3

F 3 BFAEFEBRHEE TS E X
Table 3 Orthogonal test of wild soft jujube, kiwifruit and

jade bamboo can

ATRBET B BT C FriEm BE IS
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/% W% wInit/% 15}
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3 1 3(36) 3(0.3) 79
4 2(20) 1 1 79
5 2 2 3 81
6 2 3 2 80
7 3(25) 1 3 80
8 3 2 1 81
9 3 3 2 82
k 76.0 717 78.0
k 80.0 79.0 78.7
ks 81.0 80.3 80.0
R 5.0 26 2.0
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AN S RU SN 1 RN T

(L ML i B2 5 TSRS, BAR KA 13011852, ARSI ABelir i be , % bk KA 13003253, KEFHYE
e ARl E b, F AR KA 130600)

1 OE. RS R A AT A S IR T T AR IR G AR e AT AR B R A 3 AT R AR AR AR S R 49 Y
oy AFE R E T, 0 BAE R, A AN 5B G IR T R AR A B AR ROR R AR AR B SR, A RCE R
D AVENIGHR, T L RAAY I A AR BT . R, RAERL A LORR IR AP IR AR R 100 mL, AR
BILRAIE 18%, O FNERIE 8% ATALBRFME 0.07% . F S5t T AE 0 Lo RALY A A 635 A 694075
&, BRBEE P RAUR L Ry Bk, i LA SRR G ARAY A A BRSBTS T ILeGsh Rty AR E M HE W R,
FPALIEAR G A D IGAFZA M A B RAr k.

SRR 4 R AR AP Ak SRR T AL

P ESZES: TS275.5 MR EARD: A X E 475 : 1008-1038(2020)03—-0028-05

DOI: 10.19590/j.enki.1008-1038.2020.03.006

Technical Study of Zizyphus jujuba Mill and Eucommia ulmoids Oliv.
Compound Beverage

MA Xin', ZHAO Zi—qi’>, HU Nan-nan®, YOU Li—xin®
(1. College of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China;
2. School of Game, Jilin Animation Institute, Changchun 130032, China; 3. College of Life Science,
Changchun Science and Technology University, Changchun 130600, China)

Abstract: With Zizyphus jujuba Mill as main raw material and Fucommia ulmoids Oliv. as auxiliary material,
the effects of the amount of eucommia extract, sugar and citric acid on the quality of the compound beverage of
jujube and eucommia were studied. A health—care composite beverage with rich nutrition, appropriate taste and
certain effects of invigorating qi, nourishing blood and strengthening body constitution has been developed.
Sensory score as the evaluation index, single factor test and orthogonal test were used to determine the best

formula of jujube eucommia compound beverage. Results showed that, the optimum formula was jujube extract
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and eucommia extract 100 mL, Eucommia ulmoids Oliv. extract 18%, cane sugars 8% and citric acid 0.07%.

Under this condition, the beverage is transparent reddish brown with moderate acidity and sweetness. It not

only had the aroma of jujube, but also had the faint fragrance of Eucommia ulmoides, no foreign matter visible

in normal vision, and the beverage was in uniform and transparent state without precipitation. The physical and

chemical indexes and microbiological indexes were tested in accordance with the national standard.

Key words: Zizyphus jujuba Mill; Eucommia ulmoids Oliv; beverage; orthogonal test; process optimization
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Fig.1 Technological process of Zizyphus jujuba Mill and

Eucommia ulmoids Oliv. compound beverage
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Table 1 Standard of sensory evaluation
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Table 2 Factor and level table of orthogonal test
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Fig.2 Effect of the amount of Eucommia ulmoids Oliv.
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Table 3 Orthogonal test results of compound beverage

e A RMPRIER B FbkE C R BEES
% Wi /% BN /% TN/ % 153
1 1(18) 1(7.5) 1(0.07) 9223
2 1 2(8.0) 2(0.08) 95.0
3 1 3(8.5) 3(0.09) 90.7
4 2(20) 1 2 88.6
5 2 2 3 92.9
6 2 3 1 89.8
7 3(22) 1 3 71.0
8 3 2 1 84.0
9 3 3 2 81.8
k 92.7 86.0 88.7
k 90.4 90.6 88.5
ks 80.9 87.4 86.9
R 11.8 4.6 1.8
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 E. T RABEA KRS A FARN, R, 5 M T H AR R, IUAT BARHLE 6 7 ik A AR
E B R AR NBERAERG EREAAR, AR E S T — A S0k &k g =4 RF L
IN e KB ) TR R AR BRI G 0y 7 ik . SR R QUECKERS 7 ik #4787 422, A T -0.1% F Bk
Wi~ TRE AR AR SRR, RN B 2R AR &% AL S]] 5 AT, 48R 2%, QuEChERS #T 4 22 89 sk 7 41
A1 750 mgMgS0,+50 mgC18+250 mgPSA+50 mgGCB, 3 #f St AT A G , L& o &3F Lo F¥He
WEAE T9%A L FREBEARRBEESL QRAETANEREX R R (R=0.999 9), ImiRekEh 79.73%-~
97.39% ,#%5% & RSD 4 1.68%~4.21%(1=6) , ¥ B IR51 4 12.5 wgkg #7 15.1 pgkg, £ 2R 419 pgkg # 502 wgkg. %
TR AR AR R B R TS, AR ARIT M R iR = AP R 3R P WO BRI A R BRI AR B B AT A
KR TR R R AR ; % BURAE &7 % ; QUEChERS

PE 525 TS255.7 MHEFRERE: A X EHR S :1008-1038(2020)03-0033-05
DOI:10.19590/j.cnki.1008-1038.2020.03.007

Determination of Dichlofluanid and Tolylfluanid Residues in Fruits and

Vegetables by High Performance Liquid Chromatography

WU Li', ZHOU Shu-lai®
(1. Leshan Institute for Food and Drug Control, Leshan 614000, China; 2. Leshan Vocational & Technical
College, Leshan 614000, China)

Abstract: Dichlofluanid and tolylfluanid are fungicides with medium toxic, and the decomposition products
change into toxic substances, the detection method is gas chromatograph —mass spectrometry in the current
national standards, but it is complex, low penetration and limited scope. A method for the simultaneous
determination of dichlofluanid and tolylfluanid in fruits and vegetables(cucumber, tomato, grape) was developed

by using high performance liquid chromatography. Samples were extracted by QuEChERS method. The HPLC-

IFs HH5.2019-10-23
TEB ' 200 (1983—), 2, TR, T2 A FHA ShAs gk il e & b4 h s A 3 7 i 14E
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DAD method was perfored with acetonitrile and 0.1% formic acid water as mobile phase by the gradient
elution. The adsorbent combinations of QuEChERS were 750 mgMgS0,+50 mgC18+250 mgPSA +50 mgGCB.

After the sample was purified, the supernatant was clear and slightly colored, and the average recovery rate of

the compound was over 79%. The standard curves of dichlofluanid and tolylfluanid showed good linearities

(R*=0.999 9). The recoveries at three levels ranged from 79.73% to 97.39%, the relative standard deviations of

precision (n=6) were between 1.68% and 4.21%. The limits of detection were 12.5 pg/kg and 15.1 pg/kg, the

limits of quantification were 41.9 pg/kg and 50.2 wg/kg. This established method is simple, sensitive, accuracy

and reliable, it can be applied to the determination of dichlofluanid and tolylfluanid residues analysis in

cucumber, tomato and grape.

Key words: Dichlofluanid; tolylfluanid; HPLC; QuEChERS
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CP225D HFRF-, TEEZEZRIAF;TG-16 H 3 M H
ELDAL, DU S RHMU A FRA A IKA T25 A28 51 5K
I, TEREIR T A FR2AER T UPT- 11 -10T M 4liK
B, VO AR 8 2B A PR F] 5 TU-1901 205036
P, dbETE AT E A A BR 35 4T 7] s Thermo Ultimate
3000 AR EHE{YL, Thermo SCIENTIFIC.
1.3 EB&tREmERREH

o 2 PRI R U AR v 11,62 mg . R FURE e bR
HEdh 10.68 mg, B FRl—4~ 100 mL &=+, F ZHE%
fR A R B 20 B, BVAHR A AR I A R T

% B BUR A ARSI 2 1 mL, & 10 mL 255
i, CER R R 2B $257 , RISIR A X RESL VA
1.4 FmursbE

43 BT e SR (e ¥ A2 AR i MR R 15T
FREL 10 g(CFEHI R 0.1 g)iAFE, B F 50 mL YK} 25005
LA 20 mL L 1% ER -2 , 0 w5 8 A 2 8 30 min, 1
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BRI 4 g oK 5 g TOKBRREE, nas
P2 2 min, ARG TEA LG5 AL ELL 15 000 v/min 239K
FEH 1 min, FFLL5 000 r/min &0 5 min, AEFHEEEL 10
ml FIHR T 50 mL .08, BO0E PR mA 750
mg JCIK R EREE (250 mgPSA .50 mgC18 il 50 mgGCB, il
FRHENR 1 min, 2L 5 000 r/min &0 5 min, fEHFE
B 5.00 mL _FISH&AE 50 CTF AR ZIE T, MA 2.0 mL
CIERTER IR , 42 0.45 wm AYUMFLIER L 38 , 47
HPLC 5341
1.5 sy

IR 2% MN MACHEREY-NAGEL C18 AN454K
(250 mmx4.6 mm,5 pm). WA A NZHE.B A
0.19% PRI - B EEVEBIREF : 0~1.0 min, 40%B; 1.0~
17.0 min,40%~20%B;17.0~23.0 min,20%~20%B;23.0~
25.0 min,20%~40%B i : 1.0 mL/min. Fi:30 Co #F
FEARFR 10 pLo R 1205 nmo AMRIGETHIF
1.6 FiEFEE
1.6.1 ZMETEH

43 SRR S BOR A AR I 2 7 0.0.1.0.25.0.5
2.5.5 mL & 10 mL &&= iH , HOER B2 208, #8557,
RIFERR AR UE T 2RI 48 045 wm A HUMFLIS S 85
15 HPLC 508, AR o(wg/mL) MRS ALFR , AR I TR A
ORI L AR S e o 2 S 2 9 A A
162 ki RS e w R

K B UR A X B, I R A B R 51k
VAT, 45 1.5 T B I B S5 RERE AT . DA 3 A I8 E
TR HHBR, DL 10 A5t e PR
1.63 K

% T O o BRI 16 1.5 T T i (i 2 i
SRR 6 U, 0 RIE IR, A AR ER 22 (n=6)
164 iR S5EE M

WERR RO R o I 7 A 4 B MR &, 20 3
FH R SRS e FUR U % 5.0.7.5.10 mg/kg 3X =AML oy
RO E PR, BKFRE 6 A T1T, 14

Pa=d=N
FEH

TR A TRITACTE , 1.5 T 7 VR AT , 22 iR
SEEM, I IR RAR AR R 2 (=6 ).

2 HR5HW
2.1 EKMBE

I I 0 JC e TR0 3 00 SR P 2 G e A
R TR B R R AR SRR, R I i TOAH 5622 3
R o IIPF FH R SRR e AR A U e s MEVA A T 190~800
nm JEIEAH, G5 UL 1o B 1 AT, R R SR AR
TS EAE 203205 nm Ab Ay I 06, i 7 R f A, DAL e B
205 nm VERIE K .

1.000-

v

FEAEFZ203 nm A

0.750

Abs

0.500

0.250
\

0.000 L

1 J
600.00 800.00

190.00 400.00
Ri/nm
1,000 B
FRZR A% 205 nm

0.738
38
2 0.475

0.2131+

-0.050 | T

190.00 400.00 600.00 800.00
g nm

El1 EEERR(A) PERBEEE(B)EIMEE
Fig.1 UV of dichlofluanid and tolylfluanid

22 £MSEE . AERYRINEESR

T LR IR D A Hh BRI e FRAGHIN 25 5 I
1. MR AT, R RBE FEAE 0~57.70 pg/mL YE P
LVERR R, ZPERIH R A=0471¢-0.109 3
(R=0.999 9), ¥ H FR K7 12.6 pg/kg, B RFE N 41.9 pe/kgo
RIBEIEAE 0~52.87 wg/mL BRI NG R R RAF, Lk

®1 LHEEEMGHR

Table 1 Linear range and detection limit

FARBLSY ElE:¥c: LM/ (g/mL) HXRFE R K BR/(ug/kg) S PR/ (wg/ke)
FOR G e A=0.471¢-0.109 3 0~57.70 R=0.999 9 12.6 419
RN A4=0.4208¢-0.092 5 0~52.87 R=0.999 9 15.1 50.2
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&2 PR MBI AR E Y R B AR AR AR 2 (n=6)
Table 2 Spiked recovery and RSD of the negative samples(n=6)

I 5.0 mg/kg WK 7.5 mg/kg BINAKF 10 mg/kg

st &9 e
P kR % RSDI% S Rl 9% RSDI% T IR 9% RSDI%
K 86.46 3.86 89.47 421 88.61 3.99
F R S T i il 92.17 4.07 91.83 2.58 92.54 3.65
% 97.39 2.36 96.16 2.94 95.80 1.98

S wn wm ao g3 a1 364 3m

R gl 88.52 2.53 85.83 2.98 86.09 2.02
k) 90.17 2.55 90.77 3.01 91.52 1.68

[1] 05 )5 F2 S A=0.420 8c-0.092 5( R>=0.999 9), ¥ 1 B Ky
15.1 pg/kg, EHBRHA 50.2 warkgo
23 EBREREESH

e i

]
LU
L1

mAU

00 75 50 75 100 125 180 175 20 25 50
min

B2 BAEREmR(C) AR INIRD) B E
Fig.2 Spiked negative samples(C) and negative samples(D)

B i S hnbra it o3 (&1 LI 2(C) (&L 2(D), Bk
HEVE 5 2 W ST T ARGF (943 85 o A5 UK P-F- 2 [mlfie
HEEJNGR 2 PR, R, HORSURE T35 iR
86.46%~97.39% , FHXI bR 22 ( RSD) N 1.98%~4.21%
TR T [ R Ry 79.73%~91.52% , AHX 7 e 22
(RSD)N 1.68%~4.19% . 1A% 3 ARG it FH 7 vk 1)
Il 5 i A M 34 G A T K

24 RBEE

YT, % R R R SO RS % 1Y RSD R
0.9% , K FBEMEN RSD 4 0.6% , 7T W, 1% 7 s (X4 %5 B
Raf.

3 Wit
31 ‘'iEEunmRt

AR e Y ST P A0 RS B e 285 ) A s TR S
FELT CME-0.19% M R B -0.19% H R 7KV TR 99
s DL S AR R R NP T =0 BAnfb & s . 45
RoR, Bbrfb A YrAe mFh i sh A 4 R g by 1
FEELE 205 nm AbA R IGHRI, THIE K. ARSCGEHELE T
VELRR T X H AR AP I s, 655 B VR Y 25
T 20 min WASRETEIBE I, Fe &2 R 2 -0.19%H
R 7K S AR R sl , LA BE DR IBE 1) A T 4007 L 521
WRARUEIERIXTRR (W TEACAE , WNIET 3 B7R .

1000
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750
625
500

375

AT - 8.247
HOR SR - 9,680
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.

-100
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3 RANMERSRRERIEE
Fig.3 Chromatograms of dichlofluanid and tolylfluanid

standard
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CIE )BT T 58, RIS R, LA R F64R,
1% R - 2 A A BRI R =R R g5 B b b4
1 Il 32 38 i 1 LA S SR A B0 e fg Il ik
B 199 iR - 2 A HE U7

ARSCIMER Y = AR ER, K FRE LG e RE
B, MRFE SRR QuEChERS % FE fh b 7T
AR, ASRIEXT QuEChERS 125 H 11 Ak 770 b 28 A 121
BT T 5, AR TR R EE .C18 .PSA
M GCB. JC/KBRMREE T2 KBRIZHUA T th 241K 5
C18 FEZLLBRILT A 1 N5 N AR s PSA 22 LBRAR
iR A HLER BRI I 3 5 GOB R E ABREFR X
— G E LA YA S o AR RIS TR
BB BN OR , FE S IR, 251 %0,
PSA Il GCB AR S B, B2 BRIk Il e %, 41 4 1 45
D RBOR TR 2, R EUOREZ 5 T, BAHE
W R ZH A & O 750 mgMgSO0, +50 mgCl18 +250
mgPSA+50 mgGCB, Z 4 A X FE S A T b AL PR | b3
VLV L Wty (P AL G R ICRAE 799% LA |

4 Zig

QuEChERS S AG M ATLAA AHE R it i b B %) —Fh iy
A58, EER T 8K 2 0 R B 2R S ik
P TR AR, SEAME R, 2 T UM A U
TGRS BERE AL A R AR R0 S AR B 2R E R
HAE SRR R — A R R T T T iR 4%
SCEE M IERS b 25 SRR S BRI AL G R T T
i Y JH 1 QUEChERS FTAFRE AR 5 & A ik
FHES G RN T — I A28 7 700 TR v PR RS SR
TP G e 5% BR S AT 1o T 2 BT TG RO €2
TR0 i P SR fle 1 U Y % B St AL DG AR 18, A
WFSE IS ST T 2 %58, LLE-0.1%H RK
VSAE A ISR A TRE BE VR, SCB T X AR UG AL fry £
PERIS 2R A ) o B8 o O IR T R v 4
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SE k.
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Current Situation and Countermeasures of Retroactive Service

of Agricultural Products in China

ZHOU Da-sen, ZHENG Xiao—dong, SONG Ye'
(Jinan Fruit Research Institute, All China Federation of Supply & Marketing Co—operatives,
Jinan 250014, China)

Abstract: Traceability of agricultural products is an important way to supervise the production process of
agricultural products and ensure the quality and safety of agricultural products. A perfect traceability system of
agricultural products can improve the transparency of the production process of agricultural products and
protect the right of consumers to know. As an effective measure to ensure the quality and safety of agricultural
products, it has been paid more and more attention by the government, society and consumers. This paper
introduced five main operation modes of agricultural product traceability industry in China, namely pure

traceability service, traceability+ERP system, traceability +certification service, traceability +marketing service,

YrFE B8, 2019-10-18
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traceability+comprehensive service, then analyzed the development status and existing problems of agricultural

product traceability industry in China, including imperfect laws and regulations, unclear regulatory subjects,

inconsistent industry standards, systematic risks, and high cost of traceability system construction. On this basis,

it explored the future development direction and market orientation of agricultural product traceability, and put

forward that service was the core of agricultural product traceability, providing theoretical guidance and model

reference for agricultural product traceability business suppliers.

Key words: Agricultural products; quality and safety; retroactive service mode; development countermeasures
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1 ERRUEMNEFTE LGS TR F A A R Ha g%, m& B B WS RA LT A
KA R ACBA I 7 ik Mawwé,urfrm%ﬁili’«maéwgwﬁﬁ%rz%m Fd R R 09 7 ko B RS ERRAE
SR ATAT L, RO B A B AR, 23E CARB-NH, B 48 X B840 ; R G i @ £ 57, VA Tnertsil 0DS-3(150 mmx
2.1 mm,5.0 pm) A RAEEAE, T 0.2% TR KRER AR, RikH 03 mL/min; RiERRNES T8, L%
MHXEMERFPHHEERTFET, REFERT FEF ORI BB E SR irE R 5 0®FIHRF,
SR A A 1~20 ng/mL FEE AL RIF, 48X 284 0.999 6;48 HIR A 13.8 ng/kg, T FFRA 46.0 wgkg; AR B
A1 2.4.8 ng/mL ZAKRF 55 A 83.5%.86.3%.89.6% , 48 LK F F H AR K K 3.98%.3.43%1.16%; FT % 556G 45 4%
B R kR R A ERAER R R TAT, S TRE T AR e

KRR, 05 AR R AR G B RS

P E S %ES: R155.5 HERPRESRD: A XEHS:1008-1038(2020)03-0044-04

DOI: 10.19590/j.enki.1008-1038.2020.03.009

Determination of Nifedipine in Green Tea by HPLC-MS/MS

LIU Chao, JING Zan, LV Xue-mei
(Leshan Institute for Food and Drug Control, Leshan 614000, China)

Abstract: Risk monitoring shows that green tea with dihydropyridine antihypertensive drugs such as nifedipine
appears on the market in succession. However, there is no authoritative method for the determination of
nifedipine in green tea in China. According to the actual needs, a method using HPLC -MS/MS for the
determination of nifedipine in green tea was established. The pretreatment method of CARB-NH,; solid phase
extraction column purification after utrasonic extraction of green tea samples with methanol was established.
The method was developed based on novel HPLC column Inertsil ODS-3 (150 mmx2.1 mm, 5.0 pm) with
acetonitrile, 0.2% acetic acid as mobile phase, with flow rate at 0.3 mL/min. Methods positive ion scanning and

multi reaction monitoring were used to detect nifedipine residues in green tea. The linear equation, limit of

s HE7.2019-12-20
TEFEEN X (1984—), 5, TR, FENFE G LT T4E
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detection and limit of quantification, recovery of standard addition, repeatability and other indexes in

methodology were investigated. The results show that in the range of 1-20 ng/ml, r=0.999 6, detection limit

was 13.8 pg/kg, limit of quantitation was 46.0 pg/kg, the recoveries were 83.5%, 86.3% and 89.6% at 2, 4, 8

ng/ml. levels, and the repeatability was 3.98% , 3.43% and 1.16% respectively. All the indexes meet the

requirements of methodology, and the method is simple, accurate and feasible, suitable for the determination of

nifedipine in green tea.

Key words: Green tea; nifedipine; LC-MS/MS

AR AR R AL G IR ORE, A T T
SRR s, SRS B — i, HA RN TR
S MR S I, LR AE E 2 R BRI B 2 Rt
WS BN EZ . WATIRSAIESE . I PR T P A
SHYRARI RS, R AR AT L B4 R

7 AL S 2 L e L B ) A S PR 3R, il 2
A — i T R LR B 2 D, R N A I
JRAFRIR ARG o AR, XU I S 7 T T b i
HH BT SN 2 4 S ST E S R I TR 2 W A AR
FURI , A 28 P B ARG O Y2 F 5 3 24 v 7 v 28 i
i 7 T, A R R R R RO T B
G-I BUEARSE Tk, HBTIE AR R B2 i 2
ABUBAIN 7 125 o AT T 1 428 R il R - A A T
T7 , i 5 S8 A A ARG 4 R AR A ol AR
RIS %

1 #MEIEAE
1.1 #EEIEF

H I, 8 3% 41, CAEQ-4-003302-4000, | ¥ % 1% 512
R A FRA T LR, (83540, CAEQ-4-014048—
4000, b RRESI R R A IRA F 5 iR, 50
mg.99.50% , Lot:SM180412, Stanford Analytical Chemicals
InC A7, N, (%46, CAS 450 67-64—1, LR TR}
BEAb 7 A B |) s S e, (i 4l CAS S5k 75—
09-2, AR TRk Ak 2% oA BRA F
1.2 US55 %E

CARB-NH, FIAHZEEAE (500 mg/6 mL), WGCN6550,
TR 53R A BRAA B 5 e 5O AH € 1% — FR IC T 1S, AB
INE] API3200; HL T K- CRE A B2 0.01 mg) , 1 [E 38 £ F
A BT25S; HLFRF-CREBAE 0.1 mg) , 75 = 38 2 F1) i
£E M BSA224S; FAHAE U (ZGCQ-12D), I FEREAL 28

HIRTALA ] Ff B O HL(TGL-16M ) , 5 7 AR H
Jie e 25 AL (EV331), 328 s BH A R |l 5 B
(WD-12) , B BB R A B2
1.3 BiE&EH

{6354  Inertsil ODS-3 (150 mmx2.1 mm,5.0 wm);
TSI : A- 2 . B-0.29% L BRI B BE VR B A R ¢
1 iR Jii#:0.3 mL/min; PEAERF:S wlo

Fz1 BEEBEREG

Table 1 Gradient elution condition

I [E] /min Al% B/%
0 5.0 95.0
5 50.0 50.0
7 90.0 10.0
12 90.0 10.0
13 5.0 95.0
15 5.0 95.0

1.4 FRigEH
DGU20A- API3200 Y o 4594 5 =0 EST 1F & 1
o BAMEHE 4.5 kV; B F IR 450 °C; <A <30
psis BEFE 25 psis 2510230 psis TR :3 psic AHARHL
I ST TSRO 2.
F2 HEHFEHRIESHE

Table 2 Mass spectrum parameters of nifedipine

it BET  FETF O EERE RHEEE SRR
Vi
/(m/7) /(m/z) N N /min
253.7 25 0.2
EAHT 3473 30
195.3 30 0.2

1.5 fRAErZ&RIBECH
1.5.1 PRGN H 45 (0.4 mg/ml)
K5 B FRIL 10 mg fE 7RV 25 mL ARG B,
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FH e 22 B2 R RARAT
1.5.2  FrRAEH AR G H1 45 (100 ng/ml.)

WL 12.5 pL MIAE A E 50 mL AZ @ B,
HEERZZE .
1.5.3 bR TARE A6l

FEEFRIL 6 AN TSR M 455 1 g, BT 50 mLL
SRR LA 10.20.40.80.100.200 L A5ifE
TAEGW, A B 10 mL, JR%% 5 min, # 55 HEHL
15 min J& , LA 4 000 r/min B0 5 min, FIERER 2350
A, AR A 10 mL B A 1k, RIS R b
WA, R FIFRERE AL R S mL 2. T
10 mL - — & H %E (3:1) DA 3 mL/min 3% B 36 fk
CARB-NH, [##HZEHH: (500 mg/3 mL), ¥ Fif 5 mL g
ZEMLA 1 mL/min (UERBERLAE T 6 mL PR - — 5 F ek
J /IR, B0 A TR R B, R T, T B E 5 &2
1 mL, % 0.22 wm WA HUAHGCFLIERE , 18R EAL T,
BeA% 1.2.4.8.10.20 ng/mL AYFEFbRiERNZk
1.6 H&mEE
1.6.1 A HEEL

FERBOBIEISEAS 1 g 2 50 mL RIE L& P,
JNA B BEE W 10 mL, PR %% 5 min, H75 (700 W)15 min
J&i, LA 4 000 r/min B0 5 min, |3 R 0.0,
5 10 mL B EE R 1 K, _EIEWEER R R
IR FI R R R E S mL KA.
1.62 ik

50 R CARB -NH, 1F 2 2% Bk €8 25 1 [ AH 25 B
FEO, 10 mL AR - — @ H5E(3:1) LA 3 mL/min 3 E %
b CARB-NH, [&4H2£ HUEE (500 mg/3 mL), 4% iR 5 mL
JEZEW LA 1 mL/min B3R BERIAE , 6 mIL PR - — 50 H bt
VEMG /AT, B2l 2 3 P e, R AL IR T, B e 5 &2
1 mL, i 0.22 pm A HUAHGFLIE R B e EHLATHT .
1.7 HFEFZER
1.7.1 KRS e R

FHANBRAT A B RS A (25 FIRE SR RS 1 ng/mL
AIRRIE T ARG R 227 A 3 A5 M L (S/ND I 10 £5 15 M
FE (S/N ) o SHESE IR 1z 3 B 43 531 Ry 4SS 1 BRI 25
R,
1.7.2 Wi 5L M

KRR 6 MR IG A4S 1 g, BT 6 4> 50 mL

SORLEL DA TR 20 A 20 L RORI AT Hh TR, 42 1
1.6 FERL A AP BE, AL 6 1 2 ng/mL HYARACK B4
Ry i BRI K 4 ng/mL B ACE BTERE 8
ng/mL Y = 7K AR,

2 HERSHH
21 ZMEXHR

P IR 25 RN, AR HLF-AE 1~20 ng/mL AV 3 10 [l
WL RN y=2 570x+1 690, ZEPEAISE R ECH 0999 6,
A ULAH A HP-7E b A v 3 P P e e R R
22 HWHRFAEER

P2 1.7.0 2 BRIATAOER 25 5 s A8 O (9 0
fr PR 13.8 pg/kg, & RN 46.0 pg/kgo
23 [EgE

3 FERETHRHEM T ERRER (n=6)

Table 3 Recoveries of nifedipine at different concentration

levels(n=6)
Wt BN MERAT-  FHE
K- e RSDI%
fing/ml)  /(ng/mL) VR /ng/ml) W /9%
2.18.2.13.2.22
1% 2 2.64 83.5 3.98
2.09.2.28.2.32
4.76.4.50.4.42
L3 4 527 86.3 3.43
4.34.4.67.4.59
o 9.48.9.67.9.42
" 8 10.60 89.6 1.16
9.50.9.35.9.56

2 3 ATLUAEH, ERHFE 3 /KPR
BITE 83.5%~89.6%2Z 18] TTE 80%~110%Z 1], 1y HH X35
D7 HERA T K [RIA, R A M D 25 7 1.16%~
3.98% , /NT 5%, R Z 5 B R AT

3 i

ARTIRE b S 3 S -1 0 Vs 0 2 7
TSR W TR R o . I VR 7 o B B A
FR 5 A AR L G PR TR SR | S
TP 1 T 0 T S8 5% (b —
UM 2K K A M 2K A L T 25 0 K 0 073
— B

(F#% 70 W)
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XUSEAE v, B, 05 2, s o R BRSO AV

(1. JEECTTHE PRI ANV B AME 3, L 5T 1021005 2. I 5T 2E PR XA AR 55 o0, LA 1021005
3. B EROMD R B IR 5 R B 25 B, AL AT 100193)

=y

W E.AFANANEAFHIERSAR FBRESLR, L ZHAREDERBORBAE, L AR BEFRE A
R A HIE A A28 B 3 A HUIEAE A 330 R B %, AR AL R AR R Z G RAAF T2, £XET 54
A 2% A2 4 #(0.37 500.75 000112 500150 000 kg/hm?), 547 T RE A £ A 234 BN = B LEMESRERER
HALEA A 2 R Hh %%i%rﬁﬁ%ﬁﬂﬂwﬁmﬁéﬁ%m BNFEE R IE FTHRGAR, SBERNTH
75 000 kg/hm? aa‘,\ﬂv)r\ﬁ—;i?i RS, ERREE KA ARERANEAARLES, m LEASRERE
Flk, BUERRALEHERAERERE i‘akiﬁﬁ«mmﬁwmimﬁki% 3, % £ 56 1% 75 000 ke/hm?® 48
AP, T VEZE R AT B,

KB AMIE; TN S F AR RARRRE KREA Ask

HE K S S141.2; S651 SR ARRD: A X E4HS:1008-1038(2020)03-0047-08
DOI:10.19590/j.cnki.1008-1038.2020.03.010

Effects of Different Organic Fertilizer Application on Yield
of Greenhouse Watermelon and Soil Nitrate Accumulation

in Suburban of Beijing

LIU Li-juan', WU Tian—tian', LIU Hui®, SHI Xin-rui®, JIAO Yu-ying', CHEN Wen-zhao', SUN Chao'
(1. Agricultural Technology Extension Station of Yanqing District in Beijing, Beijing 102100, China; 2. Planting
Service Center of Yanqing District in Beijing, Beijing 102100, China; 3. College of Resources and
Environmental Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Excessive application of organic fertilizer will lead to the loss of soil nutrients, the frequent
occurrence of diseases and insect pests, and even the difficulty of water absorption of crop roots, the

occurrence of burning roots, stiff seedlings and other phenomena. In order to study the rational use of organic

Y8 HH9.2019-08-11
HELE . W EDN I H AR R T E5H F BT H (BAIC10-2018) ; FE K 8 S 0F & 1181591 H %81 (2016 YFD0201202)
TEFR N RSB (1974—) , 2, SR SN, FE NS PUEHIN S S EHA R B H AR R 54 TAE
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fertilizer and reduce the negative impact of organic fertilizer on the environment, five treatments (0, 37 500, 75 000,
112 500, 150 000 kg/hm? of chicken manure were set up in the facility watermelon in Beijing suburb. The
effects of different chicken manure on watermelon yield, accumulation of soil nitrate nitrogen and utilization
efficiency of organic nitrogen were analyzed. The results showed that the yield of watermelon increased first
and then decreased with the increase of the application of organic fertilizer. When the amount of chicken
manure was 75 000 kg/hm?, the yield per unit area and total yield of watermelon were the highest; the total
amount of nitrogen absorption, water use efficiency and organic nitrogen use efficiency were the highest; while
the accumulation of soil nitrate nitrogen was the lowest. The content and accumulation of nitrate nitrogen in
different soil layers decreased with the increase of soil depth. Therefore, the application amount of chicken manure
is 75 000 kgfhm? which is relatively reasonable and can be popularized in this area and surrounding areas.

Key words: Organic fertilizer; watermelon; yield; nitrate nitrogen accumulation; nitrogen uptake; water and

Jri il

nitrogen use efficiency

POTUE R Z R EE 2Tz —, AMEE
FRE , mHHEA RS 25 R E A DR 0, B 7
JICH 5 TR AN BTG A S 2R R i 4 e, K
RN A PEAL LR H 23 i, RZATFER Y,
il AL 25 e R AL AR Zs, S S0 A
T R, =S YRR, i T MUIERE AR A 4R it
ZIESR ek R E Y S, 8 TR B R A
AWE A B K RE ), R L e PRAC AL 55 2
BRREST , XA 7 B E A T, TR a2 B
o AEZAE B A HUIE RIS A 35 23 (R 2R A
PIRFWZ K, R MBURMEYIR R BOKEME, KAk
MR E R BLRA, P, 52 A AL B B A AR
AHUIE IS PR R ST, 28 H A R T A
fi )it

PO TR 740 M 3R B 2R AL 5t m U B A J
B S AR 2 — AT L AR A AR v AU A
7 R A o ANBIESE N SR A R R A A
JE S, A o3 M A [ X8 26 A Ak B R I L
S A R BB KoK BAHIBCR S R 2, 5 7E
JE VORI A DU 9 & BT & L o A Ak i Ak T
UG G PR PR 0%

1 MREFE
11 RIS

TR0 b S TR S A PRI 58 BT AR A 1 38t
PN, Z b s TR AT 2 K AR AR 8.4 CL IR R

T 39 °C, AN -27.3 Co TR 152~175 d, FIIREN
it 466 mm. A T BRI 4 pH 8.5, A ML
18.35 glkg, A 091 g/kg, WA 74.8 mg/kg, AR
6.75 mg/kg, WA 107.3 mg/kgo
1.2 iRWigt

PO I S Rl R AR AR, 2016 AR b st db AR B0l A7
FRAFEAE, R F 2017 3 H 1S HEM .4 H 27 H
FERE, IR 3 k(6 H 30 H.8 H 1 HAIS A 28 H), Jt:
WE 5 MRS R (W 1), 825755 (2
N.P,05 Al K;0 1) 53518 1% .0.95% 1 0.86% , 153% 4L
YENFERE AL RE = B A B AR, 45 Ab BRAL IR FH 2 — Ao
BN BR/NX TE AR 80 m?, 3 YKEE A . VU JIUEARREIE 45 cm,
ATHE 2 mo 8 HE HTXS 20 J5 57 BRULAIERE . X5 FH H 5
PR AN RE B PR AR KA, B
A FH ] 7K RS B 2 Nk 3.

#£1 AELEBHEVIENLIERNHERZ (kg/hm?)
Table 1 Application amount of chicken manure and

chemical fertilizer under different treatments(kg/hm?)

fEMEE A WFEME O ENZE jEPO,iE KO #&
Tl 0 0 0 0
T2 37 500 375 356.3 3225
e T3 75 000 750 7125 645.0
T4 112 500 1125 1 068.8 967.5
T5 150 000 1500 14250 1290.0
S miets 0 4ma 4m1 4ma
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Table 2 Irrigation under different treatments
H#/(H/H) 4ns 4121 5129 6/9 6/15 6/30 710 716 82 8/9 8/15 8/21
HEWE it /mm 45.0 24.0 16.5 16.5 12.0 12.0 16.5 12.0 12.0 16.5 12.0 12.0
x3 BNEHHEBREEE
Table 3 Fertilization under different treatments
s R/ (A /7H ) EREL 2 B o i FAELE  MAR/(kghm)  N/(kg/hm?) P,05/(kg/hm?) K>0/(kg/hm?)
1 4120 2EHE N-P,05-K,0 15:15:15 630 94.5 94.5 94.5
2 6/8 it Ae N-P,05-K,0 17:17:17 250.5 2.6 42.6 42.6
3 6/15 it AE N-P;05-K,0 17:17:17 250.5 4.6 42.6 426
4 6/23 e AE N-P,05-K-0 17:17:17 250.5 426 426 426
5 719 it AE N-P;05-K,0 17:17:17 250.5 2.6 42.6 426
6 716 e AE N-P,05-K-0 17:17:17 250.5 426 426 426
7 7123 At e N-P,05-K-0 17:17:17 250.5 426 426 426
8 8/7 it Ae N-P,05-K,0 17:17:17 250.5 4.6 42.6 42.6
9 8/14 it Ae N-P,05s-K,0 17:17:17 250.5 4.6 42.6 42.6
10 8/21 it Ae N-P,05-K,0 17:17:17 250.5 4.6 42.6 42.6
A 2884.5 4777 4777 4777
1.3 NEmMBSAE E@?ﬁ*ﬂﬁ@é@?%;ﬁﬁgﬁEMﬁz%FE (2)
SRR . R R R PRI
£ HERE LRI . AN T L BBHLI 3 A 1 OV o=
BEVRIE 0-80 om. 4520 om — 2. 3t 4 12 g papy gy SCHOURKIEHACIBISURIIMIEIR g9 (3)

DA ] 2 1 3R A o — SRR, BT PR Hh v g
TRAF o AT R IR D3RI A2 5 4 8 3 K i R At
TR E s AR S B A 1 mol/L KCI R4 £ FECK 1
T E 521, R FH U 8 2 B AL 5 AR PR 4 AU R OR
FH B TR - AR KT L P i LR AR o FR
WAk i s B SCAR B R o 1 TS o 5 3 Uk B 3R ™
2 RRIR B

KA R BCERE(WUE)TE AR (1), SR H
KPR R ATTEA R, BT RANEME RS, 2
&K B U

WUE/(kg/m’)= F;%TX%

KA PR AR kg/hm?, ZEHGE BN mm.

S AN R A BRI T3 s A HLR A2
AR ZR AR A I (2)(3) .
A LA A= F 2 (kg/kg)=

(1)

2 EREHMH
2.1 AREBHEAEXNEN~E/%0Mm

B 50) S T 454 BEVG I B A3k ™
K g, ] LA L 3 IO L BR T AR BR oAt ik
PRI R — ROR B P i e i, 2R YRR 9, T3
b R T R R T R I S N T R L B
K F] 106 400 kg/hm?, A8 2 it F 7 4 75 000 kg/
hm?s FEE = 58 T3>T5>T2>T4>T1 . M TI 2R FEF] T3
A 3Bt 2 A ATLAE Jith P 2 (0 3800, 7 o S 2 1 i 7 s
P HAG P R B T4 5, Z )5 7 R RO R
Ui B AE — 2 Y B P PG I ™ 0 B A AR A 1S
TG, ok — 7 90 Bl 5, 3 it A LG S i 2 5 30™
K. RGN 68 RE 15 3175 K7 & ik
1) i e (P 75 X9 2% 114 5 A4t B B2 59 000 kg/hm?, It
B PE I 54 98 600 kg/hm?.
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Fig.1 The single and total yields of watermelon for different

treatments
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Fig.2 Absorption of nitrogen, phosphorus and potassium

by watermelon
P 2 SR 1A% A B T BB I R o Rl o T
DA H 7 TORT 260 B A MR AR e T X it i it . A
[a] Ak B R R R RN S T3>TS>T45T2>T1 5 Wik

YA TS>T3>T4>T2>T1 s AR ST A TS>T3>T4>T2>
T1, 3 T3 F1 TS A0 B R B 57 53 W R ER 2 3
(o AR HTES SRR B, PUJICE ™ 8 5 T AU 2 1E A
O, T 55 W WA R B S Y O RN R T i o R R Ay, T
I R, Ul BH RO P I B kR R
23 ANEAENARLEHESRERENZIY
Kl 3 B T AR L 2 AR S BT BN
BN, AP AR S RN 1+ R 25
TRIZ BB s ka3 AHR [RI A 3R 23 22 [ 9 25 4K
T1 AP JZ RS A i 22 7 BN, T2~T5 A FRR)Z RS
ReEl s T N2 8, HEEAVUER A, 2
R, T2 HEMSA T R 2ZRA 8, JUHSE T3~T5
AL HE 40~60 cm F1 60~80 em )2 A & & LA [H
A AL A o8 AR R, AEAHUIE AR, o
AYEFEAERZRET I, IS P R 2 0
BRI, X T JZ RN o 5 = R A U i
B b R , kA2 DR A DA A SR 80 27— S 1 )
HELLUAT T UGB L, i AR IEXT 3 A S R
R, A R, JC IR RGN R B
BB IR ECR A B, ERUR P Yk, X 57
SRR AL ROR
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Fig.4 The dynamic changes of total nitrate nitrogen

accumulation in 0-80 cm soil under different treatments
M 0~80 em TR SR RMEERE (K 4),4
40 BT AR AR XS L3RR BB R 2 iR S R
RABEB R 5 — OO Al Ak P S R R
B BEERIHR TS>TA>T2>T3>TL, ZJE RN 15>
T4 ~T2>T1>T3. TS A FAHUAL ft & foe e, P R
FRE MR, AKEH T3 045 b R R
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Fig.3 The dynamics of the nitrate content in different soil layers under different treatments

x4 FEBANNELERREKSFENERFRALE

8/28 9/28

Table 4 Water and organic nitrogen use efficiencies of watermelon under different treatments

4 HHAEA R YRSy WA Fek KA F R AR A FI R DAL TG B
(kg N/hm) (ke/hn) /(kg/hm) /mm I(kg/m?) Ike/ke) 1%
Tl 0 77 500 95.7 217.1 357 — —
™ 375 90 900 105.7 209.8 433 357 267
(! 750 106 400 1459 195.5 544 38.5 6.69
T4 1125 90 200 129.7 188.2 48.0 113 3.02
5 1,500 99 100 1333 1923 515 14.4 2.51

%, AT RE 2 B Sk PG I I R A v o T A B — TR R
WilEl, T2 AT A EEM E RS A R E S T HE L
B, X A] BE S T T2 AT AL BRI AR A BT
HE2),

24 AEEHEAEXKEFHLE

sEAL

AL BRI K R FRCR(WUE) T @45 IR 4. 5

AN T3 AEFR WUE 8 o WUE B RN N
T3>T5>T2>T4>T1 . HARF I M XS 3t F i M T1 K4
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I T3 KV, WUE BTt i, AR2EHS i3 T4 1 TS K
B, PR ERRY WUE SO AR E T3 A 3G, 1 B AH b B
Fa AN, 35 B A ML R G AR T BT LA v P IR 1Y
WUE.

M4 TTLUEH, REA VUL E T A LA PR
FFH 2RI R 11.3~38.5 kglkg, FER/NIF A T3>T2>
TS>T4, Horp T3 AR A LR MR 2= R 2 i & . AN
AL BRAT ML AR 2R R 2.519%0~6.69% , FK/NTUF A
T3>T4>T2>T5, T3 AbFEAG LA AW ISOR F 25 2 fe i 7

3 itig
31 AEAYEAEX TS aBs RS E R

AW FE A A B PG I A RLE T KNI
T3>TS>T2>T4>T1, Hirp T1 ARFR = Y™ FLE ™ it fie
I, DEBI3G A AL LBt Ak AE A 1) 4 e P8I ™ i
T3 AL PR =L FLE 7 i 34 o Fe e Ut B AE — 8 YU
PG i 2 bl s A HUIE TR s s, Bt —E
TG A HUIE S 25 5 807 BRI, X 5 ZEHEER
SR AE R — 2 AU A R,
A RS TR, SBUEWERER
RERE R T AR B AE A R TR it 2ot st 23+
b O R YR, S P T HUE R i, S B,
Dawe SF40 AT T 25 A3 (U5, 45 K48 3
A BRI E AT BT e AL T A HUIEXHEY 3
YER B HUEABERAARIE , HABAE A HE A0 it S
SR SR 13t = O S N O o = T & N VA - W i ]
HuXE A HUIE A i, SR E A AL LB . A
WSS A5 2 P9I e KAEH 98 600 kg/hm? B, BT
X3 1 B A 50 59 000 kg/hm?; {H 52 FRilll i 1) 5 25
FEEA 106 400 kg/hm?, HEEAEZE IR 75 000 ke/hm?,
D]t X 245 B A it FH 2 V4 59 000~75 000 kg/hm?o AR
BT A A FALAE FH AR R, AU AN A
BUIE, PR AL HLBCHE b A 15 E—2 1)
WFFEGIIE

—LEFFE R, PUIRAERE A A B 0 X R B (T
W RN BRI 2, BRI B R R, A
WEFE, 25 A3V O SRR 194 5 A o 2 a7 e 2 ik
i, X5 R RE 0 . A IFRERE TG
R R 2 EAH DRI, ARG A R I, TR S

WAL B XS 285 it P S 4 2 B R g, R R X P
I IR DR R, WU R S, P I R . PR
FrE LB RSO I R AN KB, X FEEE A
FR AR TR ZMeER, B sk Fi 2k
K, AT AP E At FH S o PG A B A
i, O FETE SR BB B T O

32 AREBHEAEX HIEHEERLZRROZMm

PRI S A HLAL it 2o et 408 23 365 8 1= 438 NO,—N R
i R, R\ Ry 7 2B TE 4 Bk R SR R,
AR AN R AL A SRS A S IR R Z B
JEB R A R, R B TS A AR i = e A A
], A AUIE AN, i B PR sk 22, 8 %
JEHATH AR R, BRI A UIE X R R A A 5
M4, X JZ R /N KA T 4 R B it FH 4 it
AT VE R T B S RIS 350 1 o NO-N
(1) SRR (Rt A -3 o 1 HLIE B £ 2 fif - 2
M SE BRZE, TRESIMARIZMARE M T2 445
TR AR, MR FE 0~80 em - 3EAN A R R AU
RPN TN E, AT NER—E
X -SSR BB, HE S A R R A
s Hod T3 Ab R A e R RIS R R R AL, T4 4b 3
(A5, T2 TS Jeid, ORIRR T3 A3 R 1 PG I i
B, PR U R, S I A A R R A
33 AEBNEAE TEKEF ARENZ N

M WUE K& , A HLICHLBCHE F) T2~T5 23 WUE
R T AR AL IR T1 ALBE, A BF5E 20, it F A FLIE
AT LAWY 0 5 A A AR TR EALRRE iR m L E
AKFEAKBE 70, U W3 A A DL B 255 B AT LLAR
= RN WUE,

A WIS 2 IS 2% it FH 2o 2 B IR R R kA Bk
54 R FHRICR DA B RUIE I R 24 1 R 3R A il A
WFFE AN R 3 A HLAU R A 27 ) FH SR iR FH 2234
DL T3 b B i, X5 FRSE R —8 Ah AR 4
b PR AL SR 3 O 1, X TR LA S 2=
AR TE 4, 243 RIS, T AR A it FH 248 v - 38005 TR
WA IE R 2 —Lt,

AT & T AR, &H % gk
JEFE, T —2f A XA HLIE A AR X S B T3 Ab
(75 000 kg/hm?) , i — 35 B AN [A) AL E F 2 4 36, AT
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R, PO RGBT AN P IO A DTER AL
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A HLICHLUBC AL B 7K 53R FR R & T it A A
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R T HABAL IR . £3589 7 & . TS A
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The Effect of Rehydration after Winter Drought Stress on the
Physiological Characteristics of Vulpia myuros C.Gmelin

CAO Yu—xin', ZHANG Guang-na'*, WANG Yun?, LIN Xiang-jie’, YU Jun—xiang', ZHENG Ya—qin'
(1. College of Agriculture and Forestry Science, Linyi University, Linyi 276005, China; 2. Shandong
Provincial Key Laboratory of Water and Soil Conservation & Environmental Protection,
College of Resources and Environment, Linyi University, Linyi 276005, China;
3. School of Pharmacy, Linyi University, Linyi 276005, China)

Abstract: In this paper, the effect of rehydration after winter drought stress on the growth physiological

YrFE B #7,2020-01-10

EETA . HRARRHEEE T H (41301320.41401329) 5 LIARE BUACA MY ML B AR R 5 58 72l AT 1 BA < 437 % R B & L (SDAIT-06-08 ) ; K
A AHHIE T H (S201910452030)

YERE AT BRR(2000—) , L0 FEBARE , Tl Jr 1o R e Z AR b 5 48 2

CBEVEE L KTIR(1983—) Lo, IR, F NI ZAE IR B - A YR 3RS T AR



Jrei il

& WA, F AS T s ks R AR R

55

characteristics of Vulpia myuros C.Gmelin was studied by the simulating winter water deficit stress. The
experiment set up two treatments with three replicates each as water deficit stress (DF) and traditional water
treatment (WF). PVC pipes were used to simulating cultivate of Vulpia myuros C.Gmelin. After the grass
experienced winter drought stress, rewater the grass (DF treatment), WF treatment were watered traditionally
during the period. After rewaster periods, we collected Vulpia myuros C.Gmelin samples, measured the growth
physiological characteristics of the grass. The results showed that even after rewater, the DF treatment still
decreased the content of chlorophyll a and total chlorophyll, the biomass, root length and root surface area
significantly. In addition, compared with WF treatment, DF treatment increased the electrolyte leakage rate,
MDA content and soluble protein content significantly. Those results indicated that there was still a certain
degree of stress after rewatering under DF treatment. Thus, we concluded that winter drought stress had a
certain inhibitory effect on the growth index of Vulpia myuros C.Gmelin, but 60 days of drought stress had no

life threatening to the grass, which means that orchard sod cultivation Vulpia myuros C.Gmelin can cut off

irrigation in winter, but irrigation should be done in time after spring, to improve photosynthesis and promote

the increase of grass biomass.

Key words: Vulpia myuros C.Gmelin; winter drought; rehydration; physiological index

S5 ( Vulpia myuros C.Gmelin ) J WA RASFHTE
P, KR BEZY 50 em, AR HIN H4F 10 H ZIRAFE 6 .
B 5 B RE TR AR o 3, IO AR 2R AR ZR A0k T FH
Mo , AT B0 FEAE 6 JT MR SEIE LIS , PR 1 2Rl 1
SR ENEAE U, ELREAN 78 A P R R
BN TP R AL giAs LA R AL SR Bl /<
fePl, AiZ2 JE s 7 ORI AT 29 4F 10 A ik . BoPH
VA RE A S 21 g F 398, 9/ 1 AR ES i/ T 9 L n]
i R E A e B s LSRR LTS R, AT
et TR BRAL A PR RS KA A N TR B
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JE 3t AR B 5 e B A IR 5 2R el e R
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B, 0 TR AR Rl R A 220 A AR S &K
F1R 2R Bl R X, 2% 2 TR Bl 5 e A B A B — KA

T RA X RSN A N IR DS
2207 T HE SISO, ST ™ ) A AT R
A IR RSN S FA Py i 84k, B 2 22 35U Y)
FET0; i A T S B R K R A0 A AR AR AR B
[FIFERE MRS BEORUE T AT AR K R B R, SO T
TR, NN 0 0 R 5 R BRI 32 AR
HRTE S5 AL 5 T RE DG VR 2 M0 B A2 b T

T oA A A B A R A AL 1, RS T B
e, R JUAE RS 45 SR R W i 2 s R R
FEIRTE N BRI IE BRI RN, (8 A B A E Ak
TR LT AU T2 Wil 15 A 45 2 B i 5. [
I, TR Sl R AR T A 1 2 SR L, I
FHYS A G B, YRR A s R T
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ISR A AR AR A A

U TR L A L KT, ACRFME TR, 77 i
o AR 2017 4, INARE G YT KSR L 10.8 77 hm?,
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Fig.1 Chlorophyll content in leaves of Vulpia myuros C.
Gmelin under DF and WF treatments
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Fig.2 The content of soluble protein in the leaves of Vulpia

myuros C.Gmelin under DF and WF treatments
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Fig.3 Electrolyte permeability in leaves of Vulpia myuros
C.Gmelin under DF and WF treatments
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Table 1 The root length of Vulpia myuroes C.Gmelin under DF and WF treatments

JGsLi] 0~0.5 mm 0.5~1 mm 1~1.5 mm 1.5~2 mm 2~2.5 mm 2.5~3 mm 3~3.5 mm 3.5~4 mm 4~4.5 mm >4.5 mm
DF 435+2.15 51.63+3.97" 9.11+0.57" 3.33+0.29" 0.70+0.35" 0.15+0.08"  0.04+0.02" ns ns 0.03+0.03"
WF 1002+14.63° 106.50+1.89° 23.72£0.79*  7.42+0.43" 2.66+0.10° 1.56+0.78" 1.25+0.63" 0.41£0.21 0.41£0.21 1.45+0.65°

ERRVNE TR AT T 5 K b 2 I kA A AT £ 2 E(P<0.05),ns AT A H R 2 Rl
x2 ARLEEZHTRFERRER
Table 2 The root surface area of Vulpia myuros C.Gmelin under DF and WF treatments

JbH 0~0.5 mm 0.5~1 mm 1~1.5 mm 1.5~2 mm 2~2.5 mm 2.5~3mm 3~3.5mm 3.5~4mm 4~4.5mm >4.5mm
DF 17.50+4.58" 3.36+1.25" 0.32+0.03* 0.05+0.03 0.01+0.01" ns ns ns ns ns
WF 50.56+4.38" 22.60+2.10° 8.93+0.42° 3.98+0.27 1.89+0.07 1.33+0.67 1.25+0.66"  0.48+0.24*  0.56£0.28"  2.62+0.62"
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F(ToMV) JB3E 36t 5% 5 (TMV ) L 35N FE 7T R 3 (CMV ) 2 3 0 A+ A BF 70 3¢ %, 248 B3k 9, 95 R M ) 52 (ELISA ) fe
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Evaluation of Disinfection Effect of Different Treatment Methods

on Vegetable Seed Borne Virus Disease

ZHOU Yu-zhong', WANG Zhong—quan', XIA Shi-long', LI Yan-hui', LIANG Wen—xing”
(1. Qingdao Hobali Seed Prosessing Equipment CO., LTD, Laixi 266600, China; 2. Qindao Agricultural
University, Qingdao 266000, China)

Abstract: In order to study the inactivation effect of different seed treatments on some seed borne viruses, the
seeds infected by tomato mosaic virus (ToMV), tobacco mosaic virus (TMV), cucumber mosaic virus (CMV) in
tomato, capsicum, melon and pumpkin seed samples were tested, and the materials were selected by enzyme—
linked immunosorbent assay (ELISA) and reverse transcription polymerase chain reaction (RT-PCR). Seven
methods of virus inactivation were used, including acetic acid, hydrogen peroxide, hydrochloric acid, sodium

hypochlorite, dry heat treatment, warm soup soaking and ozone. The results showed that the treatments that

YrFE B8 2019-10-22
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could effectively reduce the virus concentration were hydrochloric acid seed soaking, dry heat treatment, warm

soup seed soaking (65 °C) and ozone (10 g/m?), respectively, which could reduce the virus concentration of seed

transmission by 51%, 50%, 42% and 32% on average. The treatment effect of other inactivation methods was

poor, and the average concentration of virus decreased by 12%-27%. Hydrochloric acid and dry heat treatment

were the most effective methods, and had no effect on the germination rate and vigor of seeds.

Key words: Seed treatment; vegetables; seed transmission; virus; inactivation

P FTELT A Y2 b SO= B 2 WY, X
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Ok, WA R T B VR s SR T ROk
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o B ) B AU R I s b 3245k
WF9E T2 e A& Rk 2 T AR ik RS
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1 ##ErEE
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215 MHEE MR FEI I FIF-A I ARAS , 2RI ey T
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WHE T 6 B B B S gl VR I AR, 43 1) Ay Je e
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T Y CMV R R
1.2 RERELE

PRI 7 R KTGANER, A~ FRARFIRE i 1k
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241 (NaCl0) Hi8 31 30 min; (6) T K03 . ff A T #4 kb
FREAETE 80 C T AT FINAK 24 h; (7R EF K Fh 1
BA 65 CHHIKHIZIE 25 min.
1.3 NEEHREFE
1.3.1 IHERCR

AR A B P v BB AR IO R #E A T ELISA
B, R FRALAE 405 nm B I E WO EEE (OD E)
AR AE AT AR A R AR VR, DAPPAL P14k B
R . HERRCRIT R ARX (1),

T R %= A/;B %100 (1)
o, AT BT ) W G BEAE  B—Ab B AP T A9 TR G
E{Eo
132 KR

FEE ISTA FIIIO7E 35 55 1L b i 79 2 g 46 b kAT &
ZEMNR KR T (BRRALFE 25 ) ISR, 7 % T
(20 C) FHEHRZMBER 2 mm K. BHERTEAX
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J 8 5 R R AL 2R O R a3k SR AT 9% AR 00 Tl A RGR 63

#H(2).

E%%/%:%xm (2)

14 SitaHr
FIIF SPSS13 B A Hp 1 BTy 22 43 BT AU 36 K H
VEATSE 00, ] SNK 32061722 5 B PEAG 6

2 ERESH

21 AEFHFLEBFENFTFRF RN
R1 ARMFLEFENAEENHFRLFENZIT
Table 1 Effects of different seed treatments on seed

germination rate

RHHRIP
G L]
FA OB EDR R
CH,COOH(0.8% .20 min) 98 98 99 99
HC1(2%.30 min) 98 98 99 99
H,0,(4% .20 min) 96 97 98 99
NaC10(0.4% .30 min) 96 97 98 98
S FE(10 g/m?.10 min) 98 9% 99 99
IR (65 °C.25 min) 97 98 98 98
THAHE(80 °C.24 h) 98 98 98 98
XFHR(CK) 96 97 99 99

ATl Ak B 3 R AN [ A W o5 D 28 2R 1 R W
W3R 1o GRZFARGMEET TR, A AL B0 R 5 TG
R, TR R 96% VL b
22 AREMFAIBFENTHFHIE SR

x2 FAEMFAAETENHFHEEUR %
Table 2 The disinfection effect of different seed treatments

in seeds/%

ToMV TMV TMV CMV CMV CMV
wan EA A B SDK FK

CH,COOH(0.8% 20 min) 8 9.2% 1177 17.5° 24.8¢ 4%

AbFREH

HC1(2% .30 min) 7170 8470 17.97 627" 65.1° 64
H,0,(4% .20 min) 423k 58 1797 3.8% 2249 4.2%
NaCl0(0.4% .30 min) 373" 637 256 9.8% 2197 5
RAMH(10 gm* 10 min) 5577 231" 359" 223 06" 2617
RAHRF(65 C.25min)  67.3° 15.5° 17.14 73.7* 66.6* 59.7°

THUALH(80 °C .24 h) 70.7* 837" 17.87 65.7° 64.1° 62.1°

E: APRNRRADNEFHEATLESNK 2B KFERBE
(P<0.05),

ARV R4 387 RT3 2 1 TH BERICR 3%
2, B 2 ATHL7 AR iR M AR RS N
71.7%, XUt BEA —FhAb FRAE S 52 4 W BR R T 0%
B , HLAN R P 5 V98 2 e B 1 B ALR R B AN TR
2.2.1  HCI BN I TR

HC AT {85 2 2 1B [ D40 35l 2R 0 sl 0 et o i
P, DI 5 S 25 A A D -l Bz 808 26 B R R A8 T o B 3%
2 AN, HCI Ab PR B A A AR B 5 %, S 336 Al ToMV
F A TMV BB CMV K CMV B CMV & A2 285351
BT 71.7% .84.7% .62.7% .65.1% 64% . F 1L T Atk
B, RO R TMV BT BRACR b 4
THERER 17.9%-
222 SLEANLBEX R AT EERCR

FLUR—FlsR AT, W] B SR R R
AEAE I 5 2 A0 B BB AZ R (RNA), 43 fift it SR A b
i (DNA) RNA & (15 e R M 2SR TR A
Wy, A 2 1 QO RN B R BB IR , DT TG P AL
Bo A2 ATAN, RAAACEL AR AR IR R AR TS
[Fi] , 5 B R B AT 5 E 0.6%0~55.7% 22 8], AR ALAR R o A
XF bR JURP R AL 056 2 W TH B O A, R A AL FEXT B
ToMV JEYL ¥ 2 A A e A 48
2.2.3  CH;COOH .H,0,.NaClO Xt i1 &5 550 R

CH;COOH \H,0,.NaClO ¥ Ry s 58405, AR
FEAMIE . CH,COOH Ab BN 75 1Y I3 F R M AR /)N,
XTRE R CMV IR EEIE BRI R 4%, XT3 ToMV TH AL
RN 8%, F H,0,.NaClO AbBEFlF, 7534955 8 Fh T4
A ARAF LTSS R . F H0,.NaClO &b P e
ToMV % Jili 43 598> T 42.3% .37.3% . AT WL, 4
TMV 2% (14 2 5t R 93 25 TH 25 A0 BEASCRTE 5.8%~9.2%
AR FE P A UL, 7 CMV TR A SRR 111 7 Ak B
BRTE 3.8%~17.5% 93 B A A k2L
224 THALBE TR RS R T BERCR

THAL PR F R AE QRN FIE T SRR, RERAS
B 7 B RT3 (= N L e €20 S WA 9 R i (A LT
BRI s B S TR () BOE IR R B, R IR R o 2 2 AT
L TEEAREA T IRA A b, T AU BXHEHM cMv
(AT BEBORANGT:, 1% A5 2 PR B RICR AR, ELX
FFEZER . RHERTMFE . £ 65 CHHUK N 25
min (R 2 P 2R R AF IS SRR, BR X & il
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TMV AR TMV BT B R AN, ek LAt g 75 A9 T 35K
RAARYF

3 it

H A E R R FH R R 22 R e+,
REG A= B | AR . Bk, sl 2T
o s I AR BRAR AL R s R A= 4, I Hoak
AT AR (4 J 2F . Rk BRIVl 26 A W) g S b e, b
FHER BB A BTN R, H RS2 S0 R R SEA
FhFoim s YA bR AL B . I, ARIRAFSE T
ARG F & FeEE, LASREERIRD e dit 7
A 3 I T AR I T

IRIGEE R, B — b PERERS S TR T b
MR EE . Agarwal SESTAH K2 BRI F-L48 i 2 40 1
BAER N o Broadbent TPWEZ AiiFh - R R AR L Hh K B
T ToMV. ToMV F= i ik F Al Fh 1A Bz AR FLALHE
AN 3 JR o, E 7R BRASURD - r D0 5 5 5 e A 4 AR D
S R FL B ZE, CMV AELE T B TR PG 5 A
TN JRFLAIRTR 02,

Wy PR 9 B 7R o A BRI X T A A SO TR
JE T A FER R 1T B oA B D fol A 0 1) D 3 B 1 S
(1), XS B AR R B K- s 8 1 ik 2 — 7
o2 BT IA AR S, AR A T, XA,
ST T K (65 CF 25 min), T#(80 CF 24 h) I L)
B BRI B, AH LT HA AN B i, ORI AL B
REA RO IR 3, (U TR MR e AR P KRN
Gy AR Ty 3 L 2 R A

CH;COOH .HC1.NaClO Fl H,0, 42 B H.IA R 11k
22 HATELER Iz N R R TR AR R
FA BGR AAh A BRI A BB, AN HLAR
A, TEFRMTA SIS L BR T8 TMV IR 8
FhF-4h A8 K I B 7 18, & B HCL H CH,COOH \NaClO
M H,0, HA R, MAN HC X K 2B A T .
Broadbent™HAfAS T 245 R . I, CH;,COOH NaClO
HlH,0, A B ICTEA ROEBRF T i, XUEER 5
Anderson™ AT 25 AR —2,

RIRFAE T HOBR RS i BRI EIH d0 2
A 100 ZEMPI LT, 56 ERAMRE U, R AR T E AL
KFEE ISR 8 o Finch SF0EI] T & SRR KTE R

HEAE P V5 T TR RIS 257 TR B, FEX TRF A v, X6F
5 TR 2 B ] A0 0] 4 14 S AU K AR AT T IEA L DA
R A A AL RR R k. X0 e B SR b B
AU AR e B B, UHURTELL 5 g/m® 1Y
WEEALBE 1 h FILL 10 g/m® VR BEALFE 10 min 1] XA
% 2R, BORT Runia 3805645 S — 5.

Johansen ZF7H 1 24 189%~209% (AL WIHR B Je- P 114
T e 7 L -3 8 23 5 DR Dt Pk e, A1 i
30 2ok 1855 DX i B A AT A XU B AR i X
AIRB 2 O™ R A RP K R, SEBRD (g
R B e o o o O R | B S W N i
Kb, 5 HA AL FRA B HCLL T R 12 b R0 R A ik
PR 8 0 B SR R B0 R O A AL, 1,0,
CH;COOH P JC i U I R F-Hr R 8 . 4R, HCL
(2%%F5E 30 min) . T (80 CHFLE 24 W) FIRE (10 g/m®
FELE 10 min ) XS Rl 9995 5 JIE BOR AT, AN 23 BELAS Fh
TR AR — R T B BT R RE R I ], 75
W 2 Al 2 S BP0 BOCTE TH B 25

S 3
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H EAAEREEAESBRETRYR, 2B TR FHRE, B TA AR Y . A3t AFE R e T2 A A,
AR TUAERSEGRR LY, AIAERE AR, TEEARPUEA, 183 B & Fo i 3R % Brad R IR T
LHRATTRA, ZERRI AT R G B o SRARFLI ok A R & BRIUEA A 60% 8%, #Hb 1:50(g/ml) , 32 BUR L
50 °C, 4R BLET 1] 45 min, o5t TF, BT H 040%+0.02%. KRG R 22-=FAKFkB I (DPPH) B b A& F Fh ik x4l
AFR G B REAEHIATIRN, LI DPPH & WA A 20975 FRAE R, ICy 4 1.81 mg/mLo AXBAMAF R
£ 2 S VA B A S S AT GG B AR T ARG

KB AVAER; L0 B TERAL RAAFNE

HPEHES: TS255.3 MERFRAERE: A XE 475 : 1008-1038(2020)03-0065-06

DOI: 10.19590/j.cnki.1008-1038.2020.03.013

Study on Extraction and Antioxidant Activity of Polyphenols
from Cactus Fruit

JTA Jin—fu'?, MA Chao', ZHANG Ming', FAN Qi', WANG Chong-Dui', ZHANG Bo-hua', MENG Xiao—feng',
JIA Hong-yu’, YANG Li—feng"
(1. Jinan Fruit Research Institute, All China Federation of Supply and Marketing Cooperatives,
Jinan 250014, China; 2. Shandong Agricultural University, Tai’an 271018, China;
3. Shandong Agriculture and Engineering University, Jinan 250100, China)

Abstract: Cactus fruit is rich in polyphenols and other nutrients, however, only a small amount of cactus fruit
has been eaten, and less in deep processing. The extraction process of polyphenols from cactus fruit was
studied to increase the development and utilization value of cactus fruit. The single factor and orthogonal
experiment were used to optimize the extraction progress for polyphenols from cactus fruit with alcohol-water

as solvent. The optimal process condition was as follows: ethanol concentration 60%, solid-liquid ratio 1:50(g/

YriE B 2019-10-21

EEWH . I1RE EARHE QR TR H (2018CXGC0220) ; IR F AL 11401 (2017YYSP0O06 ) ; 78 L1k 545 A A T3 H (LINY2015004)
YEH BT . BT (1997—) , Lo FEEmH- AR5 A, B9 [l o S n 1

CBEEE T (1986—) , 5 BINESE 0L, FEE N FRIPI ST SR A R RO ITSE T AR
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mL), extraction time 45 min, and extraction temperature 50 “C. Under above conditions, the extraction rate of

polyphenols from cactus fruit was 0.40%+0.02%. The polyphenols of cactus fruit showed obvious scavenging

effect on DPPH free radical, and ICs, was 1.81 mg/mL. It provided reference for development and utilization of

cactus fruit to be used in food, medicine, cosmetics and other field.

Key words: Cactus fruit; polyphenols; extraction; process optimization; antioxidant activity

ZWE S AR RIS AL SR, 1
YA EE R UCEAG ), 2B R E
A TR EERGE N R 22—, AR, RIRKIR A
Y2y BAT B35 MU AL TG PR, BEAT T Bs = LA L
IR LA R i A 45 BRA Qg 1) A AP S 4K B
B NTAE AR A3 e, T 2t SR S o] T B IR AN
TiAe . A 22 g — b BIAR OR e A S5Ok, HLATT A= 1R 110
DIRENE B Al BOR 2 2T 9435 1 75 R

ILAZE( Opuntia stricta) AAINERE AN R,
JE TR ALY, )2 A T AR S IR 5 AR
iy DX, 5 ] T A R A VY 1 SR R i X Al
RN FERY BRI, RN S A EE 28 AL
PR R EIEIR LYl R LR 2k
S0, T RRAET B PRHE AR Bl M FE SR A I T AR
A LB E2EPI T, IR X B A SR IC T 0 AT 1AL
e FAT, AN SRS BOR £, TR A g 56
TGRS B2 B O HGE A b T, A
SOMANN R Z B ) R i B O PR AT T A0Ak, OF
XFHBUAAIEVEEAT THIEPR, DU A RS
Bt 2 DA Aot it 5 U AR S5 i

1 MM5FE
1.1 #R5{EE

RS SR T 2018 48 10 A, IAF 1l
ARiEEEHERHRAH.

WA T HR(99% ) .DPPH(96% ), |13 sibk/E
ERHEA BRA ) 38  Frdti . FRARER (BR) BREREN BT
IR TJCoK 5 38R 3t 4t [ 245 4 A Ak 2430
FRAH]

{38 : ME204E/02 FUHL T3 BT KF-, MpRed 4R 2
A0 ES () A BRZN F] s SHA-B BUE R K IB R #1195
AN H R W 2 BR A ] 5 TDL-5-A U 3 K A5 B 0L,

iR AR s Vortex—3 FUEIRIE AL, F IS8
FHEA PR F] 5 UV1000 YA S S0 /] I A6t B i,
R LR A PR F] s SHB- T AUE R K X 2 E
2358, R IR T3 B W) s N=-1100 BYfeie 28 A%,
SB-1100 BUEEK IR, 2GR A B2 Rl s FD-2
TV VRT3 HE BRI il v A BR A 7
1.2 REFHE
12,1 FESHTIALEE

RGN NSS4 H2s  UR T8 By ik T
(250 wm) , HESLRAE
122 prdEfZ 2l

% F Folin—Ciocalteus 72, ¥E W FR BUE & T 18 Fr 4
fm 0.100 0 g, KB F/AKRBFA M, E45 2 100 mL, 155
1 mg/mL WE FRRPREM AW, HEBEFKERER 40
pe/mL, T AR RIHERFEH 0.0.125.0.250.0.375
0.500.0.625.0.750..0.875 .1.000 mL B T B b i 45 T
(40 pg/mL) Tl A, KB F K2 1.0 mL, 20 50 A
I N &M 055 1.0 mL, %3 50 3 ming 23 FA 10%
Na,CO; ¥ 1.0 mL,30 C2&4 F i 30 min, F 760 nm
S E WS ERE T2 oA
1.2.3  ANAERZ B RS e

PRI SRR T8 0.5 ¢, h—E R E LR
T B U SR R AT K R T B2 B, 3 000 1/min B0 5
min, 1338, B E 50 mL, & L 200 1.2.2 7 2
B E
124 HBREERR
(1) $RIBGRBE XL 5 5 22 W IR 1) s i

FREL 0.5 g N FE SRR T8 72 B B 60% , BHIK
Fb 1:40(g/mL) IS5 1F T BERREE U 30.40.50.60.70
°C, /KR $2 B 45 min, ¥ 47,3 000 t/min 250> 5 min,
g, EAZES0mL, M 1220E L&, P73
K, AN [ S BURLEE XA 2 SR 22 B B RO 5 )
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(2) PRI PRI 5 R 22 M S BUSCR (1 52 k)

FREL 0.5 g N FE SRR T8y 72 B B 60% LK
FE 1:40(g/mL) FRBURE 50 CHRIZMET , KGR H
15.30.45.60.75 min. HABATR[E (1), A5 [l 52 st
RN 5 2R 22 M S USSR B 528
(3) RHIR LRI B 2R 22 T B ISR 152 i)

FREL 0.5 g AN ZE SRR T8 7 SR BE 60% It 2
50 °C 42 HL 45 min, B 550F T, S BURHR L 1:20.1:30.1:
40.,1:50 ,1:60( g/mL) . FLAAERF (1), BFFEAS [RLRHE LT
AN E R Z B A& BGICR 5
(4) LT BE RN B R 22 M S BUSCR (1 52 k)

PRI 0.5 g il N B SR VR T8y, 20 3] 18 I & Tt vk i
20% 40% .60% .80% 100% , 7E £t 1:40 (g/mL) \FEHL
TR 50 CLAMET  KIRIRGARIX 45 min, HABPIRA (1),
WFFEA ] B B XA SR 2 B PR AR 152
12,5 IELRE

e RIS LAl b, DR IBGR B BRI ] DR
o BRI N R, DL R N PN AR, 10T Lo(3)
TEASE, B E M E R Z B 1 BB T2, KT
Wit 1.

1 WAZERSEHRERI ZWIELZRIEIEIT
Table 1 Orthogonal test design of extraction process

of polyphenols from cactus fruit

KF AR B #H C FHE 1L D 2B

R/ [ /min /(g/mL) i BE 1%
1 30 15 1:30 40
2 40 30 1:40 60
3 50 45 1:50 30

1.2.6 M AFERZ BB HTAEALTE PP

DPPH A i 55 TR b S R 5 68, 76 517 nm Ak
R FFIE R S W , 04U T 45 LB, IO D
55, T BRARRE S0 A LT BE 77 SR RO OC R, I 2
WEER A F R Z B 2 mL, 55 2 mL DPPH (400
pmol/L), 30 “CHE % 254 K1 30 min, PAFIEEA 251,
ME 517 nm AEROEEE , TR BRA (A 1) e 16, 18
(A 2).

g s AmAAZA) 1 1)

2

KA N 2 mL AE 5L +2 mL DPPH % 7E 517
nm NG A, 2 mL £ B F K +2 mL DPPH ¥
7 517 nm T ARG EE s A, 28 2 mL 258 17K +2 mL A
WAE 517 nm T AYEOGEE 5 A, 2 mL KB 7K +2 mL H
FEAE 517 nm TG o

5-0.1912
27.587 (2)

A : S MR BRHR(50)

ICy/(mg/mL)=

2 BREHSW
2.1 ERFE®INEMZE

FI F Folin—Ciocalteus ¥, LAWRIGE A X E C
(wg/mL) PEFT LR 40 AT, 159 20 3% & 7 R An M i £ (UL &
1), BT FE R A=0.0440+0.027 6( R*=0.999 1),

20

F 3=0.044x+0.027 6
1.8 R*=0.999 1

R JEFE A bs

0 10 20 30 40 50
R /(ug/mL)

1 RRTFERREHL
Fig.1 Standard curve of gallic acid

22 IAZERSEMREEREZARE

221 FEBGR XN R 2B 200 52 0
05 -
04 |
.
® 03
&
B
W2
o1 b
s . T S .
30 40 50 60 70
mEGER

B2 REGEEX ZEE RN
Fig.2 Effect of extraction temperature on extraction rate

of polyphenols
P 2 R T SR IBGH B0 2 AR 3R A 52 . i T RT AT,
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FRIOR LT 40 CHE, BEE RE T Z B8R AW
P& WAL 40 CJG , Z W15 58 W T R, 70 CHY B A [
THTE 40 T, Z B8R 505 , 4 0.40%=0.02% ., X 7] BE
2 T RS R R EE 0 T A 2 B T A R
VSRR LA R RO SREZ 4K, 30 T 0 112
P RIS RIS R, WS 24l
TEMRELSM# , 3 S IR T By R 3 TV e 2R
A SRR, ATTTREAIR T Z2 I B I3 . % 40 °C
Ay 3 B IBG B
222 PRGN S 2 A3 S 5 )

P 3 R T HREUSH RN 2 AR R A . f Al 3 AT
S B BRI (B ) S A SR 2 AR RS T R R
Ja X EFE, R A A 30 min BY, 2SR RE R, N
0.34%=+0.02% ., FifiZs FEHUETH] ALK, 2R IS 2
P&, FTREH T SRR R 78 i, R T N 254 e 40
PRVt RRIC , ISP T SEE G 1 SR S AR 5 ) SR B i) 2ot
K, A AT S HARA Y G 4, AT RESZ IR H AR A 25
PIRE BRI 02, B FR 30 min SRS H]

04
03
£
w02 -
&
L)
01 |
0.0 . . .
15 30 45 60 75
2 B (8] /min

B3 IREUR XY & ES ER AR
Fig.3 Effect of extraction time on extraction rate

of polyphenols

223 BHE AN SR Z B30 700

P 4 5 TORHIR HE X 2 B 28 A 50 o by PRTRT R0, B
B ERIEEIN, Z 3R 2 I EIHE T FER B
FERRREL 1:40 B, Z W45 340, O 0.36%, Al g Tk
WA Z AT (e il Z B2 o S 8 B L 2R TS
Wy 2 5] 2B 4 T 240, 7 — s S R AL R A, AT
Z RPN RS EAURHR L , 7 R B AN, 15 %
SEIA B A TR R SO 1:40 SRR LL o

0.40
035 //"‘1‘\.}_4
030 [

025 [

020 |

0.15 |

LI R%

0.10 |

0.05 |

0.00

1:20 1:30 1:40 1:50 1:60
AT H/(g/mL)

P C A SSET e B
Fig.4 Effect of solid-liquid ratio on extraction rate

of polyphenols

224  CREREEXINAE R Z B3R 00500
Kl 5 IR T QBRI Z MR R 2. hE s
H, ZSERKEE R AR R SR BRI
TR RS TE LR R 60%), Z AR, N
0.31%0.02%. P REH THRANEARRIARYE ,— & LB S
Fl, KR R A T 2 B0 BVt SRR P S vy, AR
JOL 7 A B AR PR 2 T ) 1 T B i, 5 5 Z 2R Ak S
YIiE e, SR TR TR Ok $E 60% 4 il &
035
030
025

020 |

EAECE T

0.15 |

0.10 |

0.05 |

0.00

20 40 60 30 100
ZEEIRE%

Bs5 ZERENZBEERNZI
Fig.5 Effect of ethanol concentration on extraction rate

of polyphenols
23 WAZRSEHEEMIEZIRE
FH R 2 22 Al i, 25 TR R 2 IR i kv
A D>ASB>C, LR R i R B2 R 2R B i fE
TZH AsByCaD,o X LB fe A A (ASBLCaDy) 53
WAL A (AB,CsD,) N 3 Fif/R, 3 3 AT A, 24
ZA3 R 0.37%+0.01% 5 0.40%+0.02% ,AB,C.D, & T
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Table 2 Orthogonal test of best extraction process of polyphenols from cactus fruit

R hesy A SRBURE/C B $2 I 8] /min C BHE /(gL D LR IEI% ZIRIHE %
1 1(30) 1(15) 1(1:30) 1(40) 0.176
2 1 2(30) 2(1:40) 2(60) 0.322
3 1 3(45) 3(1:50) 3(80) 0.254
4 2(40) 1 2 3 0.235
5 2 2 3 1 0.225
6 2 3 1 2 0.335
7 3(50) 1 3 2 0.378
8 3 2 1 3 0.272
9 3 3 2 1 0.288
ki 0.251 0.263 0.261 0.230
k 0.265 0.273 0.282 0.345
ks 0.313 0.292 0.286 0.254
R 0.062 0.029 0.025 0.115
AB\CDy L5 BB FAHREU T 24 AR BURE 50°C,  R=0.9989),1C, 4 1.81 mg/mL.

SR IE] 45 min, BHE H 1:50(g/mL) , Z B E 60% .
£3 RBIIXWER

Table 3 Results of verification experiment

) LR RI%
5
AsB,CsD, AsB;CsD,
1 0.36 0.42
2 0.38 0.40
3 0.37 0.39
T {E 0.37+0.01 0.40+0.02

24 (UAZRSEHREY R ENFEETN

H |56 F R = WPt S A IE MR A B i LE R
R Ak FUEALREES M DN A S 50555 5 .09, DPPH
YERUAR R P RS E H R, B T4 F fay o sy i /2
S, O 2 N TR A AR P A AL
TEVERE S, 76 BRI 60% , BHE L 1:50(g/mL) , $2
BURE 50 C fmﬁxaﬂm 45 min B 254 2B &
M N Ra Z W, FEEAT DPPH [ Fh 05 I3 R o |, 4%
i 6 B,

HE 6 AT, AR ZBmEEEY % DPPH A H 5
A BRI T R AR, LW v B 3G i 3 Ok, B R
(% )5 TS B (mg/mL) S22 C R (y=27.587x+0.191 2,

80

70 F 3=27.587x+0.1912
R*=0.998 9

60

50

40 |

30

20 |

DPPH [ 5 15 B #./%

10

D 1 1 1 1 1 J
0 0.5 1 1:5 2 235 3

& /(mg/mL)

6 IREVYIXt DPPH B HERERIER
Fig.6 DPPH free radical scavenging of extract

3 it

AR UL S BERARIGA ], R FH LR 28 R E A8 U
X R Z B I T 28T 7L, 25 5 R, %
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Abstract: In the process of heat stabilization of rice bran meal, protein denaturation is easy to occur, which

leads to the decrease of soluble protein and makes the extraction of rice bran protein difficult. In order to study
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the extraction technology of protein in high temperature rice bran meal, this experiment compared three

extraction methods: alkali method, alkali method + ultrasonic, alkali method + ultrasonic + alkaline protease.

The results showed that the yield of protein extracted by alkali method + ultrasonic + alkaline protease was the

highest, which was 3.98%. The effects of alkali protease addition, enzymatic hydrolysis time and pH after

enzymatic hydrolysis on the yield of rice bran protein were investigated. On the basis of single factor

experiment, the extraction process of rice bran protein was optimized by orthogonal experiment. The results

showed that three factors all were extremely significant factors and the order of three factors affecting the yield

was enzymatic hydrolysis time>alkali protease addition>pH after enzymatic hydrolysis. The optimum extraction

conditions were alkali protease addition of 1.5%, enzymatic hydrolysis time of 1 h and pH 11.0 after enzymatic

hydrolysis. Under these conditions, the extraction rate of rice bran protein reached 7.10%, which was 6.98%

higher than that of before optimization (0.12%), and the protein content was 70.5%.

Key words: High temperature rice bran meal; rice bran protein; alkali extraction; ultrasonic; alkali protease
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Table 1 The factor and level table of orthogonal test
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#2 pH MEBUREXI A BEBFENZIT

Table 2 The effect of pH and extraction time on the yield of rice bran protein

AR SR URIGERRR R 2 WRIGERS R OB 3 UERBGE SR R WKERTHEASR B KR EAR%
pH 8 0.120.022 0.33+0.071 0.65+0.046 0.45+0.049 1.10£0.061

pH 9 0.58+0.075 0.42+0.039 0.25+0.034 1.00£0.063 1.31:0.058

pH 10 1.28+0.133 0.84:0.084 0.52+0.061 2.12+0.107 2.64:0.089

pH 11 1.830.141 0.66+0.078 0.410.055 2.49:0.115 2.90+0.092
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Table 3 The effect of extraction methods on the yield of rice

bran protein

R EAAR RO

EARE I GIR7S
1% 1% 1%
Bk 1.98+0.085 53.1£0.603  1.05+0.069
BT+ BT 2.20+0.071 53.7+0.542  1.18+0.057
BRTEH P D+ IR 3.98+0.109  41.7+0.714  1.6620.083
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Fig.1 The effect of alkali protease addition on the yield

of rice bran protein
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Fig.2 The effect of enzymatic hydrolysis time on the yield

of rice bran protein
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Fig.3 The effect of pH after enzymatic hydrolysis on the

yield of rice bran protein
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Table 4 Results of orthogonal test

A A B % C W fR)e (&l
BV e »
W% B Al /h pH {E 14%/%
1 1(1.0) 1(1) 1(10.5) 6.1120.131
2 1 2(2) 2(11.0) 5.7120.067
3 1 3(3) 3(11.5) 5.500.114
4 2(1.5) 1 2 7.1120.178
5 2 2 3 5.4020.157
6 2 3 1 7.0120.163
7 3(2.0) 1 3 6.8120.182
8 3 2 1 6.00£0.149
9 3 3 2 6.3820.128
k 577 6.68 6.37
k 6.51 5.70 6.40
ks 6.40 6.30 5.90
R 0.74 0.98 0.50
x5 EXREHFENN
Table 5 The variance analysis of orthogonal test
H% fWEFHHM BRE B P BEE
G RIS 2.806 2 1403 14.987
it R) 4313 2 2157 23.036
i 5 pH (B 1.399 2 0.699 7471
R 1.685 18 0.094

A FEFREEF(P<0.01),
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Current Situation and Development Suggestions of Prickly Ash Industry
in Pingshan County of Hebei Province

WANG Jing—pu
(Bureau of Natural Resources and Planning of Pingshan County, Hebei Province, Pingshan 050400, China)

Abstract: Chinese prickly ash is full of treasure and has high economic value. Prickly ash is an important local
characteristic tree species in Pingshan county. It has early fruit, high yield, simple management and high
economic benefit. It is the "County tree" of Pingshan county. But on the whole, the development of prickly ash
industry in Pingshan county is lagging behind, especially the industrialization and standardization are not
formed, and the ability to drive prickly ash farmers to increase income is not strong. This paper mainly
introduced the basic situation and problems of prickly ash industry in Pingshan county, in order to find out the
factors restricting the development of pepper industry. Aiming at the existing problems, it put forward
suggestions for the development of prickly ash industry in Pingshan county, that is, actively building
characteristic industries with county characteristics in terms of standardization, project funding support and
innovation of industrial development system and mechanism. This paper is to improve the popularity of prickly
ash industry in Pingshan county, so that it can become a local advantage characteristic industry.

Key words: Prickly ash industry; development proposals; marketization; institutional system
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Production Status and Development Strategy of Spinach in China

LIU Jie
(Agricultural Technology Extension Service Center of Yinan County, Linyi City, Shandong Province,
Linyi 276300, China)

Abstract: Spinach is a kind of crop with rich nutrition and high economic value. It has a long history of
cultivation in China and is widely planted in many areas. Spinach industry plays an important role in China’s
vegetable industry. The output and quality of spinach industry have a significant impact on the development of
China’s overall vegetable industry. China’s spinach industry is developing rapidly, but its competitiveness in the
international market is still slightly insufficient. This paper analyzed the current situation of spinach production
in China, and there were many problems, such as lack of competitiveness of varieties, scattered production
layout, low product quality, and the export situation is not optimistic. On this basis, the development strategy of
spinach industry was proposed, which provided theoretical reference for promoting the development of spinach
industry in China.

Key words: Spinach industry; production status; development strategy
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Problems and Countermeasures in Fertilization Management of Apple
Orchard in Jingning County

LI Zhan-wu
(Agricultural Technology Extension Center of Jingning County, Gansu Province, Jingning 743400, China)

Abstract: Jingning county is a high —quality apple production area of the Loess Plateau designated by the
ministry of agriculture. This paper summarized the main methods of fertilization in apple orchard of Jingning
county. Through strengthening soil sampling, the soil fertility of orchard in the whole county was found out. The
experiment and demonstration were well done, and the formula fertilization was optimized. Strive to build a
long—term mechanism for popularizing soil testing and formula fertilization, and change the mode of agricultural
production. Strengthen the construction of service capacity and promote the popularization of soil testing and
formula fertilization technology in orchard. Through visiting and field investigation, the fertilization situation in
Jingning orchard was comprehensively understood and deeply analyzed, and the existing problems were pointed

out, such as attaching importance to chemical fertilizer, neglecting organic fertilizer, attaching importance to a
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large number of elements, neglecting medium and micro elements; improper fertilization period, low fertilizer

utilization rate, and blind fertilization. In view of the current fertilization problems in apple orchard, the

corresponding countermeasures and suggestions were put forward, which laid a foundation for promoting the

development of apple industry.

Key words: Apple orchard; fertilization; soil testing formula fertilization; development strategy
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Factors Influencing the Yield of Brussels Sprout and the Strategy
of Increasing Yield

WANG Hong—qi, HE Jin—fa, ZHAO Xin"
(Vegetable Science Research Institute of Chuanhui District, Zhoukou City, Zhoukou 466001, China)

Abstract: The content of globular protein in brussels sprout is very high, ranking first in cabbage vegetables,
and the content of vitamin C and trace element selenium is also high, which has become a popular vegetable.
But in the cultivation process, the yield and quality of brussels sprout will be affected by many factors.
Therefore, the analysis of the influence factors is conducive to improving the yield and quality of brussels
sprout. This paper expounded the growth requirements and cultivation process, analyzed the problems existing
in the cultivation, probed into the factors affecting the yield, analyzed the key problems, and put forward the
specific measures to improve the yield of brussels sprout.

Key words: Brussels sprout; cultivation; influencing factors; increase production; countermeasures
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Occurrence and Control of White Silk Disease of Houttuynia cordata

GAO Li-bo, TANG Xue-lian, PAN Rong, JIANG Shengfa, LI Xiao-hui, TANG Xue=Jun, WANG Feng-bo,MAO Yan-en
(Guilin Economic Crop Technology Promotion Station, Guilin 541001, China)

Abstract: Houttuynia cordata is a dual-purpose plant of medicine and food, which has the functions of clearing
away heat and detoxification, strengthening stomach and digestion, diuresis and relieving drench, enhancing
immunity and so on. Houttuynia cordata is one of the important economic crops for local farmers to increase
their income. However, in recent years, because of continuous planting, the occurrence of white silk disease of
Houttuynia cordata is serious, which has become a major factor hindering the production of Houttuynia cordata.
This paper summarized the condition and law of occurrence of Houttuynia cordata white silk disease, and put
forward its prevention and control methods, that is, avoiding continuous cropping, site preparation, seed
selection and stem disinfection, reasonable fertilization, strengthening field management, in order to reduce the
loss caused by the disease and prevent and control the occurrence of the disease scientifically and effectively.
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High Yield Cultivation Techniques of Capsicum in Greenhouse

WEI Dai-guo!, LI Nian—jun', XU Chun—hua®
(1. Yinan Ecological Agriculture Development Service Center, Linyi 276300, China; 2. Yinan Public Resources
Trading Center, Linyi 276300, China)

Abstract: Capsicum belongs to herbaceous plant, which is fond of fertilizer, temperature and water. It has the
functions of promoting appetite, medical use and helping digestion. In recent years, with the adjustment of
agricultural planting structure, the cultivation area of capsicum is increasing, especially the increase of
protected cultivation area, capsicum production has been able to achieve annual supply and annual production.
Protected cultivation can shorten the whole growth period of vegetables, make them listed in advance, and
improve production efficiency, which is one of the important ways for vegetable farmers to increase economic
income. Based on this, this paper analyzed the high—yield and high—efficiency cultivation technology and pest
control of protected pepper, in order to promote the better and faster development of pepper industry.

Key words: Pepper; greenhouse; high yield cultivation; pest control
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The Current Situation and Countermeasures of Eggplant Verticillium
Wilt Control

WANG Jun-hong
(Agricultural Comprehensive Service Center of Sanhehu Town, Bincheng District, Binzhou City, Shandong

Province, Binzhou 256653, China)

Abstract: Verticillium wilt is a common disease of eggplant, which is one of the main factors leading to the
decline of eggplant yield and quality. The output and quality of eggplant are directly related to the development
of eggplant industry. Based on the introduction on the harm of eggplant verticillium wilt, this paper discussed
the current situation and countermeasures of the control of eggplant verticillium wilt from five aspects,
including ecological chemical control, physical control, agricultural control biological control, in order to
provide theoretical reference for the control and research of eggplant verticillium wilt and promote the healthy
development of eggplant industry.

Key words: Eggplant; verticillium wilt; ecological control; chemical control; physical control; biological control
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