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Effects of Different Ultra High Pressure Treatment on the Processing
Quality of Monolithic Garlic

MENG Ling—dong', HE Rui-xi', LI Yun'*
(1. College of Food Science and Bioengineering, Tianjin Agricultural College, Tianjin 300384, China; 2. Tianjin
Agricultural Products Processing Technology Center, Tianjin 300384, China)

Abstract: Using Yunnan purple garlic as raw material, the product of single-headed black garlic was prepared
by ultra—high pressure pretreatment combined with fermentation. The effects of different ultra—high pressure
conditions on the quality of single—headed black garlic were studied. The water content, total sugar content,
color difference and elasticity of single—headed black garlic were determined by ultra—high pressure treatment

of 100, 200 and 300 MPa for different time, respectively. The sensory evaluation of black garlic was carried

YrFE B8, 2019-01-19

E&TE . REd RO b B AR ZR BT AR 40 T2 (ITTFPRS2018010)
EE R 2% (1996—) . &, Tl BBl 5 TR

CEEEE A (1974—), 20, BIHER, FENFAR RIS I L AR
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out. The results showed that ultra—high pressure pretreatment had a significant effect on the quality of black

garlic. With the increase of ultra—high pressure and holding time, the black speed of black garlic increased

first and then slowly, the moisture content decreased, the total sugar content increased, and the elasticity

increased. Among them, under the condition of ultra—high pressure of 300 MPa and 15 minutes, the quality of

black garlic is the best. Under this condition, the moisture content was 23.24%, the sugar content was 52.8 °Bx,

the color difference was 22.37 NBS, and the elasticity was 0.637 4 mm.

Key words: Black garlic; ultra high pressure treatment water content; total sugar; chromatic aberration
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Fig.1 Comparisons of moisture content of black garlic

products under different ultra-high pressure conditions
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Fig.2 Comparison of total sugar of black garlic products

pressurized under different pressure for 5 minutes
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Fig.3 Comparison of total sugar of black garlic products

pressurized under different pressure for 10 minutes
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Fig.4 Comparison of total sugar in black garlic pressurized

under different pressure for 15 minutes
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Fig.5 Comparison of color difference of black garlic under

different pressure for 5 minutes
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Fig.7 Comparison of color difference of black garlic

products under different pressure for 15 minutes
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Fig.8 Comparison of elasticity of black garlic products

under different ultra-high pressure conditions
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Table 2 Comparison of sensory quality of black garlic processed under different conditions

FEbh @ LS el & Vi

Wk 1.9+0.32¢ 5.1£1.66" 7.4+0.70 3.5+1.35° 17.9+2.35¢
100 MPa f&/% 5 min 8.0+0.47 7.5+£0.53* 7.3+0.48* 5.6£2.01" 28.4+1.04°
200 MPa {&/% 5 min 7.1£0.57" 7.2+£1.23* 7.5+0.53* 7.1£1.20° 28.9+0.19°
300 MPa f&/% 5 min 8.1+0.74* 7.2+1.40° 8.3+0.67 8.2+1.23 31.8+0.51
100 MPa f#/ 10 min 1.7+0.48° 7.3£1.42} 7.5+0.53* 6.6£1.71" 23.12.74"
200 MPa f£/£ 10 min 8.3+0.84" 7.5£1.35° 7.9+0.32° 7.6£0.84° 31.3£0.36"
300 MPa fR/% 10 min 8.5+0.53" 8.1+0.57° 8.3+0.48" 7.3£0.48° 32.2+0.53
100 MPa f&/% 15 min 2.1+0.31° 7.8+0.79* 8.3+0.67 7.70.48° 25.9+2.92°
200 MPa f&/% 15 min 8.7+0.48" 8.6+0.52* 8.3+0.67 8.6+0.69" 34.2+0.17*
300 MPa f&/% 15 min 9.2+0.63* 8.6+0.70° 8.6+0.52 8.9+0.57 35.3+0.29*

E LR HAEE Z R abed 27, RRGDNE FEE R £ 5B F(P<0.05),
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Technology Research and Industrial Application of Reducing the Content
of Insoluble Solid in Concentrated Juice

QU Kun-sheng, HAO Ya-bin, CAI Jin, YU Dong—hua, MENG Xiu-qin, BAO Zhen
(Yantai North Andre Juice Co., Ltd., Yantai 264100, China)

Abstract: In order to extend the effective operation time of ultrafiltration during the producing of juice, this
paper takes "Fuji" apple and "Qinguan" apple as raw materials to research the influence of cellulase in
enzymatic hydrolysis process on the ultrafiltration flux and effective operation time and carries out
industrialization application. The experiment results show that: adding compound cellulase reduces the content
of insoluble solid in clarification tank and ultrafiltration retention tank, increases the ultrafiltration flux, extends
the ultrafiltration operation time and has no effect on the content of soluble solids, color value, turbidity and
other quality indexes of apple juice concentrate. The suitable adding amount of composite cellulase is 30~100
ml/t. Through industrial application, it is found that processing the apple with high maturity by using the
technology of reducing insoluble matter content, the running time of ultrafiltration is extended from 13~16 h to

20~24 h, the effective running time of ultrafiltration is increased by more than 45% per cycle and the average

s HEA.2019-01-25
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flux is more than 10% higher than that of the normal process.

Key words: Juice concentrate; insoluble solid; ultrafiltration; sugar extraction
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Fig.1 Flow chart of apple juice
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Table 1 The effect of the amount of compound cellulase

on the insoluble matter content in enzymatic
hydrolysis juice

SR o BEfRER LT 4ERE BT A

AR A

M IR L) SR B
ZSHA RN 2.0 13.0
Al 20 17 155
A2 30 L5 17.5
Bt A3 50 13 20.5
A4 75 1.1 23.0
A5 100 1.0 235
A6 150 1.0 235

© mme kEM 21 s

Bl 20 1.8 15.0
B2 30 L5 17.5
Zik B3 50 1.3 20.5
B4 75 1.1 23.0
B5 100 1.0 235
B6 150 1.0 235

E BRI R 50~55 °C, BEfATIF] 45 min. BEARIT RiESF A

AR, K2 Rl

22 ERTEREEEEFENENER T SR ENRN
®2 SARHZHEBMAENENBRTARYSENTN
Table 2 Effects of adding compound cellulase in insoluble

solid content of clarified juice

5 T e e v 27 4 i AT iR
BN (ml) I 5] (min ) Vit (%)

001 ESA)II 0 2.0

002 50 20 1.6

003 50 30 14

004 50 45 12

005 50 60 12
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mL/t, BT TN A B i B A PR T[] ) 928K 17 AR
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Table 3 Effects of adding compound cellulase on

ultrafiltration flux and effective operation time
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Table 4 Effects of technology for insoluble solid content

reduction on the quality of apple juice concentrate
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Fig.2 The effect of insoluble matter content reduction

technology on the effective operation time of ultrafiltration
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Fig.3 The effect of insoluble matter content reduction

technology on the average flux of ultrafiltration
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Study on Processing Technology of Composite Jelly using
Passion Fruit and Broccoli

YU Bin', DONG Sha-sha?, CHANG Xue’, WANG Chun-yan?
(1. Yantai Nanshan University, Yantai 264000, China; 2. Jinan Fruit Research Institute, All China Federation
of Supply & Marketing Co—operatives, Jinan 250014, China; 3. Longkou XuFu Subdistrict XuFu Middle School,
Longkou 265713, China)

Abstract: In order to satisfy the diversified demands of consumers for nutrients, quality and taste of jelly, this
study developed a compound jelly of fruit and vegetable was with passion fruit and broccoli as raw materials.
The optimum technology of compound jelly was determined by single factor and orthogonal test. The optimum
technology of passion fruit broccoli composite jelly was as follows: mixed gum was 1.6%, fruit and vegetable
juice was 11%, the proportion of passion fruit juice to broccoli juice was 3:6, citric acid was 0.25%, sugar was 16%,
and the rest was water. This jelly has unique taste, bright color, good gelation and elasticity than common jellies
sold in the market. It is suitable for most people. Physical and chemical indicators and microbiological indicators
conform to national food laws and regulations. Under these conditions, the compound jelly was compared with the
commercial jelly. According to the sensory evaluation, the jelly with this formula had higher sensory score.

Key words: Compound jelly; passion fruit; broccoli; process optimization
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Table 1 Sensory scoring criteria for compound jelly
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Table 2 Effect of the ratio of passion juice to broccoli juice

on the quality of compound jelly
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Table 3 Horizontal design table of orthogonal experiment
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1 1.4 3:6 0.20 13

2 1.6 3.7 0.25 16

3 1.8 3:8 0.30 19

R4 EXHBER

Table 4 The results of orthogonal test
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1 1(1.4) 1(3:6) 1€0.20) 1(13) 81
2 1 2(3:7) 2(0.25) 2(16) 88
3 1 3(3:8) 3(0.30) 3(19) 79
4 2(1.6) 1 2 3 93
5 2 2 3 1 87
6 2 3 1 2 89
7 3(1.8) 1 3 2 90
8 3 2 1 3 80
9 3 3 2 1 82
k 82.7 88.0 83.3 83.3 —
k 89.7 85.0 87.7 89.0 —
ks 84.0 83.3 85.3 84.0 —
R 7.0 47 4.4 5.7 —
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Table 5 Comparison of sensory score between compound

jelly and commercial jelly
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Study on the Causes Affecting the Flavor of Pickles

DU Lian—jiao, CHEN Lin"
(Institute of Microbiology, Qujing Medical College, Qujing 655000, China)

Abstract: Pickles is a kind of soaked product, which is made from various kinds of vegetables by processing
and fermentation. Pickles is rich in nutritional value, rich in vitamins, trace metals, inorganic salts, lactic acid
bacteria and so on. Studies have confirmed that lactic acid bacteria in pickles play a significant role in
digestion, cholesterol reduction, anti—cancer and regulation of human physiological functions. In this paper, the
main factors affecting the formation of kimchi flavor were summarized, and the corresponding improvement
measures were put forward. The principle of pickles flavor generation was discussed from three aspects:
selection of raw materials and fermentation of functional bacteria. On this basis, the factors affecting the
formation of pickles flavor were summarized, including the selection and treatment of vegetable raw materials
and ingredients, fermentation technology and sanitary conditions. Finally, according to the different reasons

affecting pickles flavor, the methods and principles of improving pickles flavor and taste were put forward from
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three aspects: adding ingredients and reagents, biophysical technology and controlling raw material treatment and

hygienic conditions, which provided scientific guidance for later production of pickles.

Key words: Pickles; flavor; functional bacteria; fermentation; additives
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Determination of Imazapic in Peanut Kernel by High Performance

Liquid Chromatography

HUANG Zhi-yong', LI Wen—xian?, CHEN Yan', ZOU Mo—jun', JING Zan', LIU Chao'
(1. Leshan Institute for Food and Drug Control, Leshan 614000, China; 2. Leshan Shawan District Junior
High School, Shawan 614900, China)

Abstract: At present, the detection method of imidazolium nicotinic acid residue in peanut kernels refers to the
national standard for the determination of tea residue, but there are significant differences between peanut
kernels and tea kernels, and this method can only be qualitative. In this paper, a method for the determination
of imidazolium nicotinic acid residue in peanut kernels by high performance liquid chromatography was
established. A high performance liquid chromatography (HPLC) method was developed for the determination of
imazapic in peanut kernel. The sample was extracted with acetonitrile and purified by acetonitrile saturated n—

hexane. Quantitative analysis of purified solution was achieved by HPLC and acetonitrile—phosphoricacid salt

75 5 #9.2019-01-19
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duffer solution (1:3, V/V) as the mobile phase. The result showed that the calibration curves showed good

linearities in the range of 0~1.2 mg/kg (R*=0.9999). The limits of detection (LOD) for the imazapic was 7 pg/ke,

the recoveries obtained by standard addition method were between 91.1% and 989%. This method provides the

advantages of simple operation, high accuracy, so it can be applied inimazapic quality control testing in peanut kernel.

Key words: Pesticide residues; peanut kernels;

chromatography(HPLC)

i 55 I RIS 2 R fi P i 3, LA R AR vh )
BRER , DA ROUE N i e AR 3 A 110 2 25, R o A
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HETT R R AL AR A BRA # 5 JCKBRER AN , 43 M 48, i
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Fig.1 Chromatograms of imazapic standard
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HIALHE, 1.4 GOSN E O atilah i) & &, TEAWRAHE
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Table 1 Addition standard recovery and RSD(n=6)

IS SFEARE P34 el i RSD
(mg/kg) (mg/kg) (%) (%)
0.045 0.041 91.1 0.63
0.09 0.088 97.8 0.47
0.18 0.178 98.9 0.43
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FEMEREGT 9 BAEAEAE b F DRI KRR AR R (B (0.1 mg/
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0.63% , 1 FFAE A~ v FH BRI AR 2 3 P k) e A U

SE,
(1] 5K, SRAkE, B IR, 5. B4 25 5% B R IR 40 Hr K ff e
RBE[)). HPEESE, 2018, 38(06): 30-32.
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Study on the Safety Interval of Different Pesticides in Cauliflower

XU Ai—xia'%, MU Long?, LIU Zi-bin? SONG Xiao-long?, TIAN Qiang’
(1. Gansu Provincial Laboratory of Arid Land Crop Sciences/Agronomy College, Gansu Agricultural University,
Lanzhou 730070, China; 2. Dingxi Agricultural Products Quality and Safety Supervision Management Station,
Dingxi 743000, China)

Abstract: In this paper, the safety interval of five pesticides in broccoli were studied by field experiment and
quantitative detection of pesticide residues. The results showed that the degradation rates of different pesticides
in cauliflower were different under the conditions of recommended pesticide dosage. Among them, the safe
interval of triadimefon on cauliflower was as high as 14~21 d, phoxim was 7~14 d, dichlorvos was 5~7 days,
cyhalothrin was 3~5 days, and beta—cypermethrin is 1~3 days. Under the condition of applying twice the
recommended dose of pesticide, the safety interval of different pesticides will increase by 1~7 times.

Key words: Pesticides; cauliflower; pesticide residue; safety interval
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(2) WL 5% 1
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1 wL, 43 L 10:1; K630 2% (ECD )R EE 320 °C 5 ZEFE MR
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FRIFHZE 270 °CARFF 8 min EAE AL 4 AU H (I
FE PR IR R EE 23 min) , 2R 1 mL/min 4
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2 HR5HW
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PRI S 25 0 B ARG it 2
22 FREEFIERAKRBRNER

M 1 AT LA R R Rl 25 Fe A 0 it FH U
FERBE = AU TS R & RS 3 d IR 0506 9 mg/ke,
ICF HE KR EFRE 1 mekg; BORELES 7d &N
0.148 7 mg/kg, M T EZ R E AR 0.2 mg/kg ; U5 2 g
15 5 d SR 0.400 6 mgkg, KT ERKBREFRE 0.5
mg/kg; EHBEAESS 14 d 15 58 0.047 2 me/ke, fIXF [
F R FRUE 0.05 mgrkg; = PREALESS 21d & BN O
mg/ke, KT FE Z B EARAE 0.05 mg/kg, B AT LAFEH 76
TERRSE R, B R R A TR 1 & A BRI R 1~3 d JEGEHUHE
H 5~ dVEIRESEHEE N 3~5 A E TN 7~14 d | = Ik
A 14~21d, 2 4 0] B R /NI kg = e i >~ B > T
S ERUEAE IR > R AR B IR . e, Bk 2
% BRI T E SO A e BT ER, B
T AN [R] A 24 1) [ R PR et (AN ) B8 A i et AN ), DLk
LA BRI 2 SRR,
23 HEA 2 BHEEFERAXBRNER

M2 TLAE Y, ANFEFIAR 24 2 57 it
MG, TRt & s S mAE BRI & AR SR 7 d B
0.967 0 mg/kg, KT EZKMREARE | mg/ke; TURCERAES
14 d & &0 0.198 6 mgke, %F E 5 R & A5 0.2
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mg/kg; EIRTRAEEAESS 14 d H95 4 0.393 4 mg/kg, Ik
F R BREFRUE 0.5 merkg; BB A= IR 7R L0 4
R (21 d) B9 E &5 0.349 6 mg/kg Fl 0.068 5
mg/kg, 31 I E KR B ARIE 0.05 mg/keg. FILAT LIS
SR 2 (R A, S5 RO A 245 1 42 4 [
W, Horp R S ER R R 5~7 d B
N T~14 d HIBSEEE N T~14 d 2 B BRI = IR AR 2k
F 21 do BRI, 7R A 24t PR 2k R e, g A s o 4 24 4
FR R, E T R B B AR R 4 AR it R AR
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FERBSAENE AR S HER R BT OO, — el 2y
TE o U SR AL bR 2 Al e 38 14-~21 d, ASHESE
s v S ST R A o S SR AE RS 102 i o 1
PO -3 d, N E IR AC 2 . 235 0 b JE A AR
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Table 1 Pesticide residue test results under the recommended dosage of broccoli

RAERBZIREL() EZmmIR 4R b
e 1/24 1 3 5 7 14 21 HH (mg/kg) (d)
LY E R 1.888 1.057 2 0.506 9 0.245 9 0.1813 0.133 3 0.110 5 1 1~3
et 2.099 3 1.483 3 0.607 2 0.376 2 0.148 7 0 0 0.2 5~7
Ik N 2.1552 1.138 2 0.623 7 0.400 6 0.140 1 0.090 7 0.043 2 0.5 3~5
R 5.809 3207 5 24725 12254 0.529 8 0.047 2 0 0.05 7~14
L 17233 0.946 3 0.640 5 0.403 7 0.1555 0.064 9 0 0.05 14~21
xR2 WHEXEARA 2 FEHEFNEHARAGERBRNER
Table 2 Pesticide residue test results when broccoli was applied with pesticide 2 times recommended dose
FAERZG KA (d) EZmmIR 4R b
A 124 1 3 5 7 14 21 HH (mg/kg) (d)
AR A T 3.903 2.8251 2.014 3 1.8013 0.967 0 0.648 0.359 3 1 5~7
TR 4.15 2.808 6 1.3033 0.715 0.357 6 0.198 6 0 0.2 7~14
AR 4.503 2 29324 1.6523 1345 1 0.707 4 0.393 4 0.163 3 0.5 7~14
FHRE 105517 83271 6.400 1 4.499 4 32476 1.070 6 0.349 6 0.05 =21
IR 3.224 8 21321 1.467 1 0.796 9 0.494 7 0.188 0.068 5 0.05 =21
SEHk . (3): 42-44.
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Apparent Indicators and Influencing Factors of Commodity Characters

of Apple

WANG Xin—yue', CHI Xin', DU Xiao—yun?, SONG Lai~qing?, JIANG Zhong—wu®*
(1. College of Life Sciences Yantai University, Yantai 264005, China; 2. Yantai Academy of Agricultural
Sciences, Yantai 265500, China)

Abstract: Quality affe cts the healthy development of China’s apple market and its competitiveness in the
international apple market. Commodity traits of high—quality apples are closely related to growth environment,
management measures and varieties. If fruit producers do not understand the commercial characteristics of
apples, they will inevitably be blindness in production. Therefore, this paper summarizes the apparent indexes
of apple commodity traits, and analyzes its influencing factors and corresponding control measures according to
the indexes, in order to provide guidance for the next step of related research and to provide help for improving
apple sales and quality in the future.

Key words: Apple quality; commodity traits; apparent indicators; influencing factors; control measures
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Abstract: In order to popularize the "three evasions" technology in pepper cultivation, break the traditional

cultivation mode, improve yield and quality, and achieve cost—saving and efficiency, the effects of different

types of plastic film mulching on the growth and yield of red pepper in Quanzhou county were studied. The

results showed that three kinds of plastic film mulching could improve the planting efficiency of red pepper in

the whole prefecture, among which black plastic film mulching was the best, the yield increased by 39.57%,

followed by silver—gray plastic film mulching, the yield increased by 29.44%, and white plastic film mulching

only increased by 10.42%, the effect was general. In actual production, it is suggested that the majority of

growers try to choose black plastic film mulching to cultivate pepper, in order to ensure good temperature,

water, fertilizer, weed growth inhibition and yield increase.

Key words: Red pepper; plastic film mulching; growth and development; yield

S B AR PR AL , BT AR 2 i
(3283 Y o) NS = S < ) i [y N = S K S P L A
PO R EAL G AL =0 G AR 22 KRR 2 —, LU
CIREL B s JRMET T 4 . HAERIE 1 A 2 800
hm? DA B, S07 5 2.5 0 v, B R A 6 800 16, AT
LIz 2 ER. AR S RKIL S B
MU G A VB RS . PR A L 2 e A e o i
HE, G WKARZE R R A, B0 A
J 2% , B L £ AR A5 ] 2

WFFE R B, MR 35 AN B TR M= i
58Kk, i HXIEEE -1 pH R LA Y
A SRR R YA ORI IR T
7 EON T IR e Tt A K R T SR 25 AR,
bR T AP R B IR R 6 .10 em 12 20 em
R I R SR AR KOS A B ; [
A RE R A IR 2SR i R RO RIS TR b
RS T HUBCE R T4, 18 GG M R
MFFEA, A58 T R X AS R A 7 55 X R el
TR AR A D AR R . G5
R HIX B P T R AT RIS R, JEH AR Mk
JEURH P €375 B ML . B b SRR (2 AN B T4
B E R S kR, T ELXSZE 3 pH (Y
NREEA WU X B GHIRTE 35 A HE , A[RI2E
IR 5 fof -3 b T RS SRR (AR R B ) B
T, B TR s RN R R 26 A b 7 26 7R R
P AU e . R BRIEIMHOCERE R A )
It 7 T ANTFIZETR b R 5 2 B AR 2R A

K R FR AR ST IR S A KGR o ALt e S
WFSE T KT 2 b LSRR SO0, 45 5 e PR, M7 2
B T SRR AR BRI I TR, BT I
Yot gt .o, MR L SBERT I RN 139 NOL-N (55 3, 3/
TR ENI ., A, MR AL T A AL
R R O i e AU S DR R ) 3 P R
SRR B B B T ORI A AR

S A 5 R R A B ROK R AT kA
FROPIR ARFE L AN IR A B A A DN R
AR A 755 B TR, ARIH DAA N LB B
FEXTGE, R P S R R HOR K, T 2018 4F 1~12 A
AN B AR 1L 2 B OR N ZR T8 = M EA T T AN TR 28 b
TR LTIRUA: R B R R S e 4 R, R T
STBRUE TR A A B AR L= RS, N )RR
FHER DR 225 14

1 MR5AEE
1.1 K5 A R

TR A AN AL, Sy 4N M X 5 .
MR A IE(15-15-15) JRE (N & &k 46% ) &
EH(K &R 51%)-

RAAHE, R 0010 mm; FEHUE, JREE 0008 mm;
BRI, JEEE 0.010 mmo —FPHEBEIR S5 34 95 em,
BIEEARTT R A2
1.2 iR XER

I T 2018 4F 3~11 A7E) Fakpkmi M EARIL S
BT HET T o BRI FARZE 111011712, 4645 25°51'37",



34 hERZE o ez
R 496 m, 5 H BEETEL 5 567.8 h, R 179 °C, 5 H 82 d, EbXIHEZRM 5 s Ja WA H A A (P 2)

BIREK 1 563.1 mm, 45V 28 A X EE 75% , i+
BN IR A s T Bk, R 155
1.3 RXB@igit

RIER FHREHL I HES , 5% 4 S0P, AbFE 1. 55
G (CK) s A B 2 1o bt B3 2 R 05 5 A0 P 3 R K it
7 S R T 5 AL P 4« Bl 7 5 R

INXFE 1.2 m VB TFRE, BRI 80 ¢m, 171 60 cm, ¥k
P 28 cm, JFAE 2 47, BE7C 1 BE . BE/NX 3R, /N X T AR
20 m?, EHH 75 7, EHE 3R, 12 /MK
14 RIWHE

RIET 2018 4F 4 H 15 H R /N 5 5%
Flr,4 20 HITE,5 A 14 HEM . 20 it e 2o 3¢
22 500 kg/hm®, GRERHE A 2 250 kg/hm® FESLAE , FF
Wi, B, SRR 1500 ke/hm?, SALE 750 ke/
hm?, JEIE 3 YR, SR 4 WK, BBy BB A e i A B0
1.5 MBIZHAE

TE SRR B0 AR B AR F A AR BVE i R
A PUHTHHL R BRE RS L,

2 HERSH5H
2.1 AEMEMEBEEITEMIHFMEKEZ BRI
Fe 1 SR TR [FIFR i R 25 X 4T B K R Y
Somp b e nT U 7 o B AT AE I AR SR 1R
AT 30 R DA A 380 2 WA 14) R Rk TG b B 7 25 (CKO) )
PR, Az K3 Hxd Ay o o rh 3 55 BRI (b3 4)
(O BRAUAE T R AR, JLTT AR A S 1A GRS 43 51 H
G Hb JEE 2 55 (CXO P BUARER T 3.5.7 d, DA il 2] 4 1
KECH 78 d, HEXTHRAEE 7 do R A S5 AR K €
(AbBE 3) A BB, FLTFAEIA A S | G 4 1) L TG b
AR 35 (CKO P BB AT 2.4 .5 d, DA RE AE 21 4R U i) K B

(BRI T T LT AR A SR st 40 501 B G Hb
FR 35 (CKO M BB AT 2.2.3 d, M B i e i) K 5K
83 d, WX RRGE K 2 do PRI, SREBCHi B 365 B A AT
DA AR I A R 3 (S BRAU JTAE B R RO $ T
PR T IR, e B e i R R AR AT
2.2 AEFNSEHARE =X 4 M L BRI 5T IR Y 220

2 WoR T OR[R] M IR 55 X 21 B 2 B IR 1 5
] o FH 2R AT LATE Y, 45 Ak JHGH 30 R BUREL PR 1) 28 5 PR A B
SR, B i b PR BB B PRI SR 2R
HIORN AR 475 0T AN TR St B4 7 R R AN ] 2
R £ P B 8 T MR i B AR R B 10315 e,
PRIE R 65.79 cm, FEECH 11.6 A~ ZEHLH 1.21 em 45
RHCH 85.8 MFIFAARE J 685.5 g; 78 me A K (M A
0 1 JIEESBARL ) R R 12 B8 RS 2B 2K 4 SRR B
R 4 Tk BRI T B e b Pl L T DL, R A K
PRI Ay FE 0, 1 JBE 0 €2 b 5> 11 62 b 5 X6 R
23 AEFEMEE ST SN I HM== MM

2 3 4307 T IR 28 1 RS A 55 oF 21 BUARL™ ik 14 5%
Wi, B3R 3 H AT LA ), =P AU 5 b SR 1 (b ™
38 T IC MR 26 1 O BED) S [ Rt e 2 i 7= i
FAAE BB T2 S JCH IR S5 R /N DX P34 7 e L

AN 32.6 kg 16 300.8 kg/hm?; 7 5 11 €0 i 5

AN R LR 53 0 36.0 kg 18 000.9 kg/hm?, H X
HEI 7= 10.42% , 3977 i 25 5 B i B €0, 3t BB /8 X
PR AT 42.4 kg 21 101.0 kg/hm?, HX A
N 29.449% , ¥ 7= i 2 5 76 55 P €0 b FRE BB/ DX 7 o LB
FEAR Y R 45.5 kg.22 751.1 kg/hm?, Eb X REE N T
39.57%, 3577 B o Fn] WL, 2 5 i REANASCRT DA B
PERTIFARAE A i HRA S 7 SRPER, B w5 R

R1 FEMEMRESTIHEMERZ BRI

Table 1 Effects of different plastic film covering on growth and development of red pepper

) i FEAE FAE Ap A1 LR 2l FEAE B IR B
b p L
(H/H) (H/H) (H/H) (A/H) (A/H) (H/H) (d)
Qb1 4120 5/14 6/17 6/23 71 9/28 85 i
szl 4120 5/14 6/15 621 714 9/28 83 LG
AbHE 3 420 5/14 6/15 6/19 712 9/28 82 Ci
JbFR 4 4120 5/14 6/14 6/18 6/30 9/28 78 E
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Table 2 Effects of different types of plastic film mulching on economic characteristics of red pepper
o M MR SIS R eyl FARREE AL ke
(em) (em) ™) (g) (em) ™) (g)
pisin| 93.7 58.51 10.0 6.9 0.92 72.8 439.8
Qb3 2 95.2 62.90 11.2 6.8 1.16 75.9 484.6
AbHE 3 96.3 64.96 11.4 7.4 1.19 83.3 558.3
Qb3 4 103.5 65.79 11.6 79 1.21 85.8 685.5
R 3 TEIFSEUIRTE S~ 2RI
Table 3 Effects of different types of plastic film mulching on yield of red pepper
NI (k) Eyf Py s He CK S
b FZEREo
1 2 3 (kg) (kg/hm?) (%)
AbHE 1 324 33.1 32.5 32.6 16 300.8 - c
AbFE 2 36.3 35.0 36.8 36.0 18 000.9 10.42 b
Ab3 3 41.2 43.4 42.6 42.4 21 101.0 29.44 a
AbHE 4 46.5 453 44.9 455 22 751.1 39.57 a

EARARNBFEEATEFBE(P<0.05),
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FARRHEIR B N 13 4> 7P =45 6 450.3 kg/hm?, 1™
39.57% , PRt , GRS PR 7 A 28 456 b JEE I RS 2 P
R Hb SRR
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(HERA T2 B Bl 52 TR B, VT HEZE 223003)

W ERALFO T R, dRFE & y-&A T 82 (y-amino butyric acid, GABA ) 8932 7¢ T ¥ F=3 fRik 41 5 AT AL
BRI o B il i EGRIEAL T s RATE S GABA #9337 T2, 45 R v 5 @49 Box—Behnken X 32% it %33% v d K
AP GABA F E 0932 R AT T AL, R AW, Lk T @R T GABA #9'5 &, E3UXIEF o) AR 355k
IEARIBIE 32 C /RN 60 h 3 /Rik pH5.2; ZIEHR &M T, N F GABA 495 &84 0.245 me/g, £ R
AP GABA &8 69 3.50 15, ME WA, BHR pH AR EZHraR X, BHREBERZ, KRG AZRMHE . Box-
Behnken &3 A 69 R ARIE IR 404 A CaCl, 5.03 mmol/L. B-F 848 (MSG)7.46 mg/mL #= VBg 0.28 mmol/mL, 7 .4
#F R GABA 4% 4 0.361 mglg, ZRATEY 5.18 45, BLAAMKALIG 69 min e B E 3 5 AR+ GABA &%, #
E5 MR K, CaCl, 7= VB, X H a1 NFF GABA % 4%, CaCl, 7= MSG #9 X ZAF AL 2 ¥ 770 GABA 4%,
KR By R T B 8 R A 3 R A AL

HE 5 %S TS201.1 M ERFRARD: A X EHS:1008-1038(2019)05-0036-06
DOI:10.19590/j.cnki.1008-1038.2019.05.009

Optimization of Culture Conditions for y—aminobutyric Acid

Accumulation by Germination of Pumpkin Seed

BAI Qing—yun, CHEN Min-yan, ZHANG Hua—xian, ZHAO Li
(School of Life Science and Food Engineering, Huaiyin Institute of Technology, Huai’an 223003, China)

Abstract: The culture processes and culture solution components of y—aminobutyric acid (GABA) accumulation
in pumpkin seed using germinating method were researched in this paper. Firstly, the culture processes of
GABA accumulation in pumpkin seed were optimized using orthogonal experimental design; subsequently, the
optimal culture solution components on GABA accumulation of pumpkin seed were investigated using Box —
Behnken design. The results showed that germinating promote GABA accumulation of pumpkin seed. The

optimum culture processes of pumpkin seed GABA accumulation were culture temperature 32 °C, time 60 h,

K75 HH#9.2018-12-16
HEEWB VLA R ICE A SCBETHT I 251015 H (201711049014X)
BB H=(1973—) , 2, MIEEZ, EENFAR P SIN T 50 A H2F 5058 TR
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and pH of culture solutions 5.2. In these conditions, the accumulation of GABA in pumpkin seed was 0.245

mg/g, which was 3.50 times of material. Range analysis indicated that pH was the most important influence

factor, temperature came second, and the last was culture time. Box —Behnken experimental design results

displayed the optimum compositions of culture solution were CaCl, 5.03 mmol/L., MSG 7.46 mg/ml., and VB,

0.28 mmol/mL. In these conditions, the highest GABA content of pumpkin seed was 0.361 mg/g, 5.18 times of

material. The optimized culture solution compositions significantly increased GABA content of pumpkin seed.

Analysis of variance indicated that CaCl, and VB¢ had significantly effects on GABA accumulation of pumpkin

seed, and the interaction effects between CaCl, and MSG was also significant on GABA accumulation.

Key words: Pumpkin seed; y—amino butyric acid; accumulation; germination; culture conditions optimization

) (Semen Moschatae) J2#7 FFHE A K P17 R
AR R 2R R E K, MRS A EEN
ZAMFINE R e A Z A YR8 55 4, IR &
EAT P E ARG R 35% 0 1, BRFEEA
—E MR RE , AR AR B BLdk T RS AR
SEBIRN . H AT IR FURAE N Rh 7 5035 T B R R
ity BEEIAEARG o B TR — AT B9 LA, ZE et i o
ANWTHEAT BT BRI S — R AR A W A AR R AR
MR SR RFRE . HTRFERFSR DS
P AEAEZR C 5 B S R U R, SR R R
B FE R, IR 2 A & ZFREKE R ZEREE K
FRATHIR R H0E . BHETLZFRORC 453 T Tl
A= 77 KO T FE PN A K 2 IR RIS (9 45 20, BT AF
T2 N B AR T & 2 2k it e JTORF A 0 27 RO T T
MR o ARSI, TR & 2R R IR b, 2
e T JTORF BRI , 1R 8 A5 5 10 o

GABAy-Z & T R E MR N 2 A A ) —Fh AR R
PR , 322 th A 208 (Glu) & 45 R R B (GAD
EC 4.1.1.15) BEAR=AE, S0l sl i il v o 263
o WFFERM, RSP ARG  A B4 R
TR, T X AR IR AEVE TN GABAP, GABA A
Ree 1l R R BR BRI PR 28 80 R I AR T e T AL A5
PEFIM, I LR GABA & RARME , RAEW 2 AR T
22, R4 = GABA &9 32 8 2 6T . AWFA
PUE SR R R, SRR A0 58 Ik &
8 GABA M T2 4%, RILE S GABA WEARSEL A
TFRE & GABA W JIOFF R it R R PRIR St

1 MR57F%®
1.1 #R5iF

P TR, e TR A B2 T 3% s GABA b, 18 5 36
[ Sigma L2l A 5 ToK LW VKBS TR R B K SR
B SRS (CaCly) AR FREN (MSG) J4EA4E 2 Bo(VB,) %
W4 [ FE 254280 R W 38R 4 Bl
1.2 NE5E%E

TDL-40B T B0, i s {U38 T 5 V-1000 B AT
WA EERETE, BB ZAER A PR 7] 5 101-1BS Z HL 4
PRSI THR4E , B ERIE BT 280 s FK-A 418U
SPHML LB SIRTT IR FREEER T .
1.3 REAHE
1.3.1 FEFRZFETZ

FREL— € BRI, 1% RN WS 75 30
min, T 25 CRE T/KFIRH 6 b, KFp75; B KBk,
BT A RS AR R ST AR — g R Y
BrRAE v R B B R RR RO IR — g il ], B R
S B AR b 0 B TOFE R GABA &t ()
132 KigR AT g IO & 42 GABA 52

MR A B 5 GABA [0 T4 FEA B FRIRE K
Frif [B)FIEE SRR pH, 1 SO R R S0, BoE KRR
Bl 26~32 C, B5FRIHEI R 24~84 h, ZZ 0P pH M 4.6~7.0,
FERF R ILR -, SRAIESSE M = HE =K
RIS, ik m A & 4 GABA MlRfER 2 T2,
1.3.3 KRR S % e JFF & 48 GABA 5211

itk — R R R GABA & i el R 2 T
LR b AERE SRR A S GABA & A AN IS N
) MSG VB, Fll CaCl,, WFFE4 453U I X m JIKF & 4R
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GABA 520 o 25 2H 43 Vi B3 FEl i 5 4 : MSG 2~10 mg/
mL.VB; 0.1~0.9 mmol/mL.CaCl, 2.0~10.0 mmol/L. X} 5
M JFF GABA & 4 19 s I 4 41 53 R Al Box —Behnken
design I HEA AL, L GABA & S AE N A 4H , 15
HF IR & 4 GABA IR KT IR 4.
1.4 GABA MEFE

BUR ZE R IAFRE SR EEIR S, REORFRIE 1| g FESL T
20 mL B LA FMA 6 mL 7%0) ZEAREC1 h 5, T
4 000 r/min #L> 10 min, FIERHFFINA 4 mL LK Z
FEILYE 30 min,4 000 r/min 5.0 10 min J&, _FIHIRZE
R ROWAR T, 1 1 mL ZEIRK %5 T 10 000 r/min
B0 10 min, FIFRATIE GABA . ZHAH o
SRR T R LI E R S GABA &
1.5 BBSEITS SR

IR 3 K, 455 x2SD R, KA E R
Design expert7.0 # 4 F1 SPSS16.0 #4450 £ |
35 225 A B B AR IR

2 ZER5HE
2.1 IEFEEMERITH GABA S0
2.1.1  REFRIREXT R AT GABA 5 i 2 I

0.25
0.20
0.15

0.10 ¥

GABA{ & (mg/g)

0.05

0.00

26 27 28 29 30 31 32
BFREE CC)
1 EFBREWENIFH GABA S EMHFM
Fig.1 Effect of culture temperature on GABA content
of pumpkin seed
K1 SR 1 85 SR TR X B R H GABA % = 52
My, F P& 1 AT L, 7E 26~32 °CE FE Y R IOFF 25 8 1Kk 85
F% 48 h, BEFRIREEXT A GABA it A &5,
58 EIHE T BRI, 30 CHT RS RATFH GABA & it
1,0 0215 mg/g, 43 A H 26 CHI 32 CHEE 109.18% Al
105.27%. R, ol N 30 °C.o

BRI X RS IR GABA & 1 521
TETRE 30 €. K IR pHS5.8 B2 14 T B UK
GABA 5 i B35 % i) [ (1) 4B 4 T A2 Ak ) 175 50 LI 2. DA
Bl 2 rTLAE Y, BEE IR I AEL , R JAFH GABA
SREEMMGRALN B, BR 48 h TaEE . A
0.217 mglg, JEWITFIREEFE(0 W)Y 2.94 £i5. B, BEFERE
It 48 h N E VK &4 GABA Y& FLI ]
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GABAT it (mg/g)

0.05

0.00

0 ilo: 24 36 48 60
BFeetE (h)

2 EFEEX LT GABA & BRI
Fig.2 Effect of culture time on GABA content

of pumpkin seed

2.1.3  EFRU pH MR GABA & 5 (152

FEREFRIREE 30 °C KEFRATH] 48 h AIE N, R
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B RIS A FITAEY) GABA IS S, Rl 3 A4,
pH £ 4.6~7.0 Z[0], GABA &k pH HFHE 56 FFE T
FE. 4 pH M 5.8 BF,GABA & fi i, 4332 pH4.6 Al
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Fig.3 Effect of culture solution pH on GABA content
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2.1.4  IEAREIE AL TR B 4 CABA RIBEFR 1.2
FERLH RSB R A L, USSR B KRG FR T R R
IR pH =R IE S, UL IR & 5 GABA
R id B R T2 B BT 4 R IR 1.
®1 FMFESE GABA FERTZEXIREBER
Table 1 The results of orthogonal test on germination

process of GABA accumulation in pumpkin seed

A B R B Big C GABA %t
Ve -

TREE(C) A ] (h) W pH (mg/g)
1 1(28) 1(36) 1(5.2) 0.193
2 1 2(48) 2(5.8) 0.143
3 1 3(60) 3(6.4) 0.096
4 2(30) 2 3 0.080
5 2 1 0.202
6 2 1 2 0.136
7 3(32) 3 2 0.238
8 3 1 3 0.135
9 3 2 1 0.229
k 0.144 0155 0.208 —
k 0.139 0.151 0.179 —
k: 0.201 0.178 0.104 —
R 0.061 0.028 0.104 —

H126 1 MMM T, BE SR pH R £ R
MR, WEFRRERZ, BRE R, m O E A
GABA MIEGER TR T 250 ABC,, BEDEFFRIEEE 32 °C 5%
FEBE] 60 h K5 FRK pHS.2. FERGEREFE T, M FF
W GABA 50 0.245 mg/g, J&J5RHY) 3.50 £ (g JIUFF 5
B GABA RN 0.093 mg/g T-H, F KK
FIKERME R 25.1%) -

22 BEFBASTERIFEE GABA HIIN
2.2.1  CaCl, HEEXT R JFFH GABA & 5 5200

M & 4 T, BEE CaCl, VREE 3G N, B IOFF GABA
Frimitde FIHE PR Y CaCl A 6 mmollL
Bf, GABA EHEE i, N 0.290 mg/g, ARSI (i i 57
TR T 184%. X FIRESEF NAHY LT Ca ik
SN2 GAD Wi, TEE GABA FHLERM,

2.2.2 MSG W XTFE A GABA & 5 1520

Hi P&l 5 AT, ARG IR MSG Ui i3 , v

JRAF T GABA & 2K G TR H . 4 MSG IR

IR 8 mg/mL BT, GABA % & 5 7 (0.308 mg/g) , J& AR
WIMUERALE: R T2 F )M 1.26 5. ATRER A MSG 1
Y GAD W% — iKW, AT LIMESE GABA &R, 1
H X F DB RM, D8 E PRI MSG
ATLMERE GABA M E %, SATFR AR —5.

0.30

GABAT fit(mgfg)
>

2 4 6 8 10
CaCLiFE (mmol/L)

4 CaCl, RE3 GABA S=H%MH

Fig.4 Effects of CaCl, concentration on GABA content
035
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Fig.5 Effects of MSG concentration on GABA content
2.2.3  #IN VB XFRIAF GABA & BRI
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R
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VB (mmol/mL)
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Fig.6 Effects of VB, concentration on GABA content
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FEFR WU VB X R AR H GABA 75 £ 1 52 1]
WE 6( W ET)FIR . GABA &b VB, Us IT= A38 i
SeHn)E B E AL, 4 VBe M 0.3 mmol/mL B ,GABA &
HiRER R XATREERN, VB & GAD (SRR
(PLP)RIAMIIT A 306 GAD A% E4E GABA BITEH.
224 TFINKFE L GABA WESFRM AL ML

e R LA T, 2 =R =K1 Box-
Behnken i35 15 11X Fe JIUKF & 45 GABA MO X5 IR 4 0 it
AL 355 Jr ZE AR ) SE B 25 SR WL 2,

FIH Design Expert #014, % 5 2 Bl ikt — k£ ot
B A 58] DR E A GABA FIER —IkZ
W% A Bl 2 0 Y =-0.4978 +0.2138X, +0.0723X, +
0.2032X;+0.0085 X, X,-0.0144 X, X;+0.0400 X, X;-0.0258 X2
-0.0086X,>-0.8669 X%

X F R BB R AT )5 25 50 B WK 3, S5 IRKRIT,
BIHRERL Y F=28.27, P= 0.0001, 1 i 2, Hoow 24
R*=0.9732, Ui W A AR DGt RO, B R0 B AT 52 A

R 2 FERFFEE GABA BIIEFERA S 4L B R HE LI
Table 2 Response surface method on components of culture

solution for GABA accumulation in pumpkin seed

E X X, X, GABA it
5 CaCl(mmol/L) MSG(mg/mL)  VBs(mmol/mL) (mg/g)
1 4 6 0.3 0.305
2 8 6 0.3 0.130
3 4 10 0.3 0.217
4 8 10 0.3 0.178
5 4 8 0.1 0.279
6 8 8 0.1 0.141
7 4 8 0.5 0.285
8 8 8 0.5 0.124
9 6 6 0.1 0.322
10 6 10 0.1 0.291
11 6 6 0.5 0.229
12 6 10 0.5 0.262
13 6 8 0.3 0.343
14 6 8 0.3 0.350
15 6 8 0.3 0.341
16 6 8 0.3 0.351
17 6 8 0.3 0.340

*3 EEAERFEDSW
Table3 Analysis of Variance (ANOVA) for the regression model

AR S SR I H il ¥y FAH P&

TR 0.10 9 0.011 2827  0.0001
X, 0.033 1 0.033 83.55  <0.0001
X, 1.805x107* 1 1.805x10 0.46  0.5201
X 2211x107 1 2211x107 562 0.0496
XX, 4.624x107 1 4.624x107 11.74 00110
X, X; 1.322x10°* 1 1.322x10°* 034  0.5804
X, X, 1.024x10° 1 1.024x107 260  0.1508
X2 0.045 1 0.045 113.84  <0.0001
X2 4990107 1 4990107 1267 0.0092
X2 5.062x107 1 5.062x107 12.86  0.0089

iz 2.756x10° 7 3.937x10 — —
RPI 2.664x107 3 8.879x10°* 3846  0.0021

R 9.235x1073 4 2.309%10°° — —

AR 0.10 16 — — —

iE: B=0.9732; adj—-R’=0.9388; 159k t=15.177-

M2 3 AL, CaCl, B — UK 3500 — YC IR Fig JICFF
GABA ZAM R ENEI (P<0.01),MSG Y I}
K GABA & A 35520, VB (Y — U I5UFI — K I3
X RS FF GABA 7 A S 2 152 ( P<0.05 ), e HUAY
CaCl, Fl MSG Wi BYAZ HAE IR B R & 2 GABA B3
M) $2. 2 ( P<0.05 )

AR RT3 3 534 A — oy 8, TR SOE YT N
A3 2 H A FH S 0 25 4 79 728 Sk 22 [ 0 [l U R g o
MR, DU 7.2 VB HEEEN 0.3 mmol/mlL B, 7E [ &
[ MSG ¥ JE N ,GABA & HEBE CaCl, ¥k BE B3 N 52 5 38
WA B S 218 T RIS 2 CaCl, HREEH 5.03 mmol/
LB}, GABA BHER R K. 4 MSG WA 7.46 mg/mL,
GABA it fE. MSG /& GAD YRS , i inid & 1)
MSG AT LME#E GABA & B, JE A 3R 04, Ca® i GAD
PTG R, LS GAD BRA GG Ca®/CaM P85 X J 45
BMTE HTE TS 2 UE GABA & 4. WFFEHRGE  MSG 5
CaCl, FERA AL I AT A E D80 8 GABA & i 4 i, A
WA 5 IR 5 R — 5

A Box-Behnken IRXE0 %4 R , 1 JNAF & 5 GABA 1)
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die HE 55 R MR 2H 53 W 53 99 DR CaCl, 5.03 mmol/L.MSG
7.46 mg/mL VB 0.28 mmol/mL, FESLAE N /A& 4
GABA M TIE M 0.357 mg/g, FoiEif 55 H 52
0.361 mg/g, i B FTIE A SEBR A 22 1) F7 76 B &
JE BT AR AT SR, AT LU AR 24 ok B2 5 )
NABZ I SC R o DASEIR R L o3 dedd Tk B 5 1) i IO
GABA /XTI CRUSINAS 443 ,0.245 mg/g) 1) 1.47
2 JEURHIY 5.8 A, U BOL AL S 1Y 55 37 W 4H 03 BE
PR IR GABA &5

7 MSG # CaCl, FIZX E{EAX N GABA &2
Wie) iz H T ]
Fig.7 Response plots for the interaction effects of MSG and
CaCl, on GABA content of pumpkin seed

3 it

K IE I B AL T R IO & 5 GABA B
F L, BEFRW pH. 5 5% I B R85 5% B [A) X g AT
GABA EEA W E W, =R R IEMIIEHK N B 5%
W pH>EE IR BE S ER R0, ek R 28 T2 B Rl
FE 32 C HEFRETE] 60 h 55 IR pHS.2, A e IR A
GABA W& 55K 0.245 mg/g, R 3.50 1% KM
JV. [T ) Box—Benhnken 72: % B JINAF & 45 GABA M5 F2
HFrtiAl, BEK GABA &4 M4 M CaCl,
W B 5.03 mmol/L . MSG ¥ £ 7.46 mg/mL Fl VB, ¥k
0.28 mmol/mL, TEMAF T’ JRAFH GABA 124 0.361
mg/g, R 5.18 %, J2ZE5HT Al 1, CaCl, Al VB, 1)
—WITi CaCl, Al MSG 1958 HAE FI ¥ (0 3 52 i g JIAT op
GABA .
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Nutrient Composition and Resource Utilization Status

of Gypsophila oldhamiana Miq

LIU Xue-mei, ZHENG Xiao—dong, YAN Xin-huan, LI Zhi—cheng, SONG Ye®
(Jinan Fruit Research Institute, All China Federation of Supply & Marketing
Co—operatives, Jinan 250014, China)

Abstract: Gypsophila oldhamiana Miq is a common wild vegetable in China, widely distributed and rich in
nutrition. With its unique color, flavor and texture, Gypsophila oldhamiana has gradually come into people’s
vision and become one of the most valuable wild mountain vegetables. In this paper, the growth characteristics,
resource status, nutrient composition, development and utilization status of Gypsophila oldhamiana Miq were
summarized. The prospects and suggestions were put forward for further utilization. It aims at providing
reference basis for efficient utilization and industrialized development of Gypsophila oldhamiana Miq.

Key words: Gypsophila oldhamiana Miq; resource status; nutrient composition; development and utilization
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Table 1 Composition of mineral elements in Gypsophila
oldhamiana Miq
JLR Pt (mg/kg) TR it (mg/kg)
173 556.10 B 57.13
5 5278.73 il 1.11
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Analysis on the Chemical Constitrents of Ensential Oil from Lotus
by GC-MS

LI Qi, LIANG Rong, LI Yan, WANG Lei, SUN Xiao—fan, FAN Chen, GUO Xing—feng"
(Agricultural School, Liaocheng University, Liaocheng 252000, China)

Abstract: In order to analyze the chemical constituents of volatile oil in lotus flower, this paper used the method
of steam distillation to extract volatile oil from fresh lotus flower. The chemical constituents of volatile oil were
separated and analyzed by gas chromatography-mass spectrometry (GC-MS), and the percentage content of
each component was determined by peak area normalization method. A total of 95 peaks were isolated and 80
compounds were identified, including acetic ether (6.61%), 1,4-dimethoxy benzene (9.06%), Cinnamic aldehyde
(6.60%), Cinnamic alcohol (10.20%), Jasmone (4.75%) and other volatile alcohols, lipids, aldehydes, acids and
olefins. The results showed that GC—MS can determine the composition of volatile oil of lotus well and lay a
foundation for the development and utilization of lotus resources.

Key words: Lotus; steam distillation; essential oil; gas chromatography—mass spectrometry
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Table 1 Chemical components and relative contents of essential oil from lotus
P PREEATE (min) ez x /B aFX XA FRE FE(%)

1 1.532 Va3 Acetaldehyde C,H,0 40.0 0.33
2 1710 H2 2B Ethyl formate C;H,0, 74.1 0.25
3 1.986 LR Acetic acid C:H,0, 56.0 0.09
4 2.045 LR LB Acetic ether C,H,0, 88.1 6.61
5 3.867 1EE % n-Hexanal CoH 0 1002 0.03
6 4.121 2-JX % 2—Pentanol CsH,0 88.2 1.28
7 4392 HERE 2-Furaldehyde CsH,0, 96.1 0.07
8 4.867 KK Ethyl benzene CyHyo 106.2 0.03
9 4.997 1,4-ZHHH 1,4-Dimethyl benzene CeHyp 106.2 0.07
10 5.397 1,3-ZH 3K 1,3-Dimethyl benzene CyHyo 106.2 0.03
11 5.884 2Bk Disulfide CHS, 122.2 0.03
12 6.570 R Benzaldehyde CHO 106.12 0.84
13 7.133 1,2,4-=H 35 1,2.4-Trimethylbenzene CoHy 1202 0.30
14 7.251 1E¥ ¥ n-Octanal CgH0 1282 0.07
15 7.619 3-ZHHZR m-Ethyltoluene CoHyy 120.2 0.02
16 7.673 JHPN R 1-allylbenzene CoHyp 1182 0.01
17 7.776 KBS 1,8-Cineal CioHis0 154.2 0.02
18 7.987 I Benzyl alcohol C;H0 108.1 0.82
19 8.360 7K Acetophenone CsH:0 1202 0.03
20 8.515 2-LHA ZHR 2-Ethyl-p-xylene CioH,g 1342 0.03
21 8.646 LB-SEN A 1-(1-methylethyl)-2-methylbenzene CioH 1342 0.02
22 9.290 2-7R L[ Benzeneethanol CeH,0 1222 3.40
23 9.938 1,4-—H KK 1 4-dimethoxy benzene CsH,0, 138.2 9.06
24 10.155 4T J BE Terpinen—4—ol CioHys0 154.2 0.40
25 10.257 2—(4—H BRI N -2 2-(4-Methylphenyl)propan-2-ol CyH10 150.2 0.20
26 10.355 a—HAHEE a-Terpineol CioH 50 154.2 1.28
27 10.711 2,6,6- = H LI L 24— 1-FF B 2,6,6-trimethyleyclohex—2—ene—1-methanol CiHi0 1542 3.80
28 11.041 2-FE I LRI exo-2-Hydroxycineole CpH 50, 170.2 0.44
29 11.198 R EE Benzenepropanol CH,0 136.2 0.20
30 11.295 WEK B 1,2-Epoxyethylbenzene C4H,0 1202 0.36
31 11.582 RIEERE Cinnamic aldehyde CH0 132.2 6.60
32 12.155 PIAERE Cinnamic alcohol CoH, 0 134.2 10.20
33 12.836 1,2,4-=HHILK 1,2,4-Trimethoxybenzene CoH 105 168.2 0.11
34 12.993 a-JEMi a—Copaene CisHay 204.4 0.39
35 13.150 T WUEE Tetradecane CiHyp 198.4 0.17
36 13.312 FRFIE Jasmone CiH L0 150.2 4.75
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s PR A B 1] (min) sy /B ¥ X F R AE(%)
37 13.669 2,2- " H13E-3,5-28 )k 2,2-Dimethyl-3,5-decadiyne CppHyg 1623 0.18
38 13.863 FFEZ Coumarin CoH;0, 146.14 0.11
39 14.226 2R IR I 2-Benzylfuran CyH, 0 158.2 0.10
40 14.285 1-2 3 -2-F JE 38+ %t 1-Fthyl-2-methyl-cyclododecane CisHa 210.4 2.15
41 14.447 1E+ HHE n-Pentadecane CisHa 2125 451
iy} 14.582 a4 23 a-Muurolene CisHa 204.4 0.39
43 14.636 B2 B-bisabolene CysHa 204.4 0.10
44 14772 %% Naphthalene CysHa 204.4 0.07

1,2,34- % b -4- S BE-1,6- — HIHESE
45 14.880 CysHy 202.3 0.30
1,2,3 4-Tetrahydro—4-isopropyl-1,6-dimethylnaphthalene
46 14.945 AR S FE A BEE 2-Methoxycin namaldehyde CioHi0, 162.2 0.77
47 15.134 a-—EAE WM a-calacorene CisHy 200.3 0.17
48 15.264 FHER Dodecanoic acid CiHy0, 2003 0.05
49 15.393 375 M 3-Hexadecene CiHs 224.4 0.22
50 15.474 7-F75 7-Hexadecene CigHan 224.4 0.14
51 15.539 1E+75%5 1-Hexadecene CiHyn 224 .4 0.27
52 15.615 734 Hexadecane CieHa, 226.4 0.22
53 15.799 SIS E L) Tsoaromadendrene epoxide CysHy0 220.4 0.07
54 15.983 FIE} Calarene CysHy 204.4 0.16
55 16.150 1,2,3.4,4a,7-Hexahydro-1,6-dimethyl—4—(1-methylethyl)-naphthalen CisHa 204.4 0.29
56 16.226 -1 y-Fudesmol CisHax0 2224 1.40
57 16.329 TR 2% EE T-Muurolol CisHx0 2224 0.63
58 16372 a-JEMi a—Copaene CisHa 204.35 0.35
59 16.475 6,9-2% W5 6,9-Heptadecadiene CiHyp 236.5 3.40
60 16.545 8— 1Lk 8-Heptadecene CiHs 238.5 3.08
61 16.653 1E+-L#kM 1-Heptadecene CHs, 238.5 3.32
62 16.766 IET-E 4% Heptadecane CiHs 240.5 2.28
63 17.496 FRER Myristic acid CH0, 228.4 0.52
64 17.626 R H R R IR Benzyl benzoate CH,0, 212.2 0.07
65 17.713 1-T/\%EM 1-Octadecene CisH 252.5 0.12
66 17.821 + /5 Octadecane CysHag 254.5 0.19
67 18.620 9,12-HER 9,12-Octadecadienoic acid CisHx0, 280.5 1.50
68 18.756 9-+JLJ& 9-Nonadecene CyoHag 266.51 0.82
69 18.869 | Ik Nonadecane CiHy 268.52 2.07
70 19.070 FRHE R H R Methyl palmitate Ci7H30, 270.4 0.21
71 19.210 MR R Octadecanoic acid CisH0, 284.5 0.46
72 19.378 SR B B Linolelaidic acid methyl ester CioH30, 294.5 0.09
73 19.578 F#HHER Hexadecanoic acid CieH30, 256.4 6.41
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e PR ER B A] (min ) EW AR 5 F xR (%)
74 19.837 ZA5E Eicosane CaHay 282.55 0.06
75 19.870 JESH1 R H B Methyl linoleate C1oH30, 294.5 0.17
76 19.951 T \B5k-9,17-—J1 9,17-Octadecadienal C1sH30 264.45 0.14
77 20.270 TEENEER H I methyl stearate C1oHx0, 298.5 0.10
78 20.783 %% Heneicosane CoHy 296.57 2.15
79 22.167 THPRIBENE Oleamide CisHyNO 281.5 0.44
80 22.529 k€ Tricosane CosHg 324.63 0.78
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Impact of Agricultural Products Circulation on Agricultural Economic

Development and Development Countermeasure

WANG Chun-yan', ZHAO Chang-sheng®, DONG Sha—sha', SU Juan', REN Zi-yu®
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Abstract: In recent years, China’s agriculture has developed rapidly, especially in the fields of high and new
technology, logistics and other fields, and the construction of agricultural products logistics circulation system
has gradually improved. Agricultural product logistics in China has promoted the development of rural real
economy, but there are still many problems in agricultural product logistics in China. How to overcome the
existing problems of agricultural products logistics, so as to better promote the development of rural economy in
our country, is the problem we have to think about.

Key words: Circulation of agricultural products; development of agricultural economy; circulation problem;

development measures

im B4 .2018-12-29

ESWH . IIAREHAUFL TR H (2018GSF117033) 5 IR A AR B4 = Bk & 36425 H (ZR2015YLO1 1) ¥ H)
VEZ B, FAEM(1979—) , 2, DIERBFSE 51 B9 7 i b ARk Ak 24347

CBEVEE B BE(1980—) , BB RIBFSE 6L , SR AR BRGNS Al T RS Y 5 T RO ATF 9 T AR



Flk e

E A, R SR B AR 2 R 49 R e BT R AT 51

AT A AR R A il R A oY, SR SEAY
FEASEBMA M A 7= U ENH B U 7% 10— Fh 2255 1
2l A5 it E B A O s A VB S —
FINIRAT, FEH B Pt o™ i TR PR 9 LB AR P
AMNAE T AR RN 8 T —HLOR, K
7 Al A AR A AN SETR T 1 S E R, FERE S F SOl
BZTET i g A U R R AR i A,
AP i B S PO A SR, R SR
it LIE AN, BT B e A AL R A R 45 4%
KB 3. B A fh il X R A 11 3,
S A RO A EE B S,

UTAER , HEAE UM AR AR i, e el A o i e i
Tt it , AnsCad s i O IR AR RE AT BT R, AL
R 22 5 10 2 JR 38 U 2 BUARAEA ™ dh TR AR 2ok S
TR 37 T F AR ™ il TR IS T AR 20, 3%
BAEFR AR ™ il 7 22 el B TE SRR SR FEATE A5 D
e AR ittt e T 3 0 B AR 7 il i R 2R R A
o SRMAESEPRAE R, FREV BEMIIRA Tk R i )i i
SRR A i, SEIHIR BT A i FE T 1 A PR FE ™
H, PG, DO —REAERIRIIEE] 1000 120U
b TSR B R AT REAR I 2 AC N T R SR A
A LR AR 5, e — e T A R R IR A 3
TN BB AT A o 1 LB [ A 7™ e St it v
Ji B BELAG 1R AU Y KR, B A T 2 3
BIR A, VLA AR g , S SR ELAT: 1 A7 i U 20 b e &
J& o AT T AR U N AR 22 5 R RSN,
HICARAR] S AR A7 i i BRAF AR T, A 3 AR 22 B
KT T

1 KRERREXRESF & RN

R R R, a5 kR
FER R, Al AR 7= i T | PR A Gl i B AR
My 27 i Al 2 TR ik A g e ) T ) A i
BUAR LI 14 R MR, RS SEAR L T I3 L BT AR
AR R A RIS XA 05 & SR AT BRI A
11 RIER*=RONE

T3 A W T B 538 2 4 T T A
SR T E MR R, CRE T A7 S BT EERE R D TR
77 bR IS i R P URE , A8 TR i O R EG , 2E

P AT IR IR RS . A T TR R AR 2
TF R TR S o H AT, T T AR b 938 A T 7 R R e A
dtoe T AR PR S T R, O TE TR
AT A VR B 4% o AR L R 18 A SR R A R
SRR RIEAEFE AR, R A ARR 2B R A1
R VRIS
1.2 BERAR=@mimER A

T, B L2 00 & X AR 7= i M B A A% B L
BRI, AR S I R AR R SR AR S S 7 A
FEH, B2 B AR AR PR RS A
S5 T il A BRI AR Y R L —, TR
BEATAR 7™ i (A AT S AR, 18 g R 7 i 7 30 ) 0P8 T I o
SEREIRAR T i A I LR, s A S T 1
LA A FHEsh R A S kR e KR
1.3 FEERWZEERXK

AR K 2 RS T L 25 2 B R AR T, FLE A
T BERBUREE B340 | Bl 1R Y | PR i 4238 i 45
i , A RE AR UE L GUR Lk AT 25 R 5 75 ) SRR A 7
AT a4 RE T, 5 | T3 KU o AR 7™ i R G 5 Tl
7 b AR H B R T RO R

HEIA PR BALLUG, AR5 Tig5e S
BB, AT REARAO 28 RS — B AR Al A R
BT IR, AR ™ b IR BB A ™ b R PR A 24
RS SA T A B KU R RS A e
H MEREE T Z A SEBAR T S A e A, (et
B3 | s v 0 <817 2 I N 1 i3 SR T A Y A N 5=
PRI, B AV ™ ol T FS A RS , B i 28 A ik

2 REGBRBFEEER

PEAER TR A S R R AN T, A AR
T M IEATE B, FlSeR i — 23Tt FE ™ i
AT  H G AR S L E A — A IR,
1 2010 41 10.76% 5% MK3) 2018 41 2.11%, X FIHFKE
WA AR SR, AR = S R AR RS
% ARRET, b R AR ™ b AT A AR b it
HAT SR A E— S a3k 2 ) B A DA =5 T
2.1 FREVUEREARE SBER=MERR

5N TR, 3 1 ol 22 A= 1 e IR 55 ik
FRIR AN o HRT, TR R R A AR e

=N

I

F'N



52 RERZ

Flk e

BI A R AR ISR S5 A B AR B, T4 R A 3
PREEEIRTT AR S . A S R A B ™ i 2R
PESZI A LR A A7 R R AR, HAR BT R
F i E 3 SR MR 5 008 BB B AT 2 R
TR LR B — A MRS ER s, 7 5 R Ak
IR 3 T 1009%. H AR ™ SR J5 i L HBIFE 60%
PIE TR E - 2 D T iahn 2~3 £, (H 3 Y iR
i T2 G 10% (5 3597KF-2 309% ) s Fe I P2
TRIA 17%(KikERKIET 60%). A, FE 60%L
RN TR AR R LRGSR, AR N Tl &
JRHT 5 | RS AR PR G e A ORI L AL AL B AR AN
R, FBEEER T EHIRY 3 000 1470, K= i E
K, 35 432 PIIN T AFRE IS Ik Sl S 80T 4™ b
(R S GRARAIR , R T A 7™ i ik — 25 R e
22 EMhZHEEE, SEREANG

H A, TR A 7™ d i 8 SRl ity e A TR
PR A K R . R SR S R IAELL T
=AM
2.2.1 A&y i IE A B i A a4

5 BJER = b B A2 R 50, DO/ = p 8 = 5
IREAT G TR 8 B — PR (W i 15 S AR 22
S ab R, AT DA AR AR BAA RS AN AT e
SR AR AR 7 b A 1 B o HAT, FE AR A P AR 4
B, AR AR B8 45 i A 4, Y 38 B E R L = A 0
5B IRE . REEUR ™ s i AE- G a4 Jid
IR N TN %A A S kfE B M4  Aeefifk
PR AR E W& P AR b A i) PR ER IR 55 . EI A
KRV SRS TR 2R Wi TR AV R 55
B TAFES M AR T AR E T S
TR T % TR B 5 B SIKE , i 5 B
Jt JEBIANK AR A B 283 A B o, 32
BRI T, 1 e e TR A 73 A KA, VA
A, VP2 AR i fn BMELISE AL, 5 B IR R ek
B S o HUORE SR R AT a5 B R Al fF
SN ES  AR 7 S OE S A AR P T (5 B AN,
IS BIR AL, LG 2 A8E B ADEME
2.2.2  UIE it R R

I A i A E Wit AR IS L ISR A 90% 11
N BEAE BN SE G BEARUE AU B | i 15

VI KT A 2%, B T 5T Rk VS iR R
20%~30% , 3X 45 Ji i BLAS K b ot o G, BRI T
AR b A R BN - A, Bl = BARAE B BT 3 350
77 IS S BANRE S Gk (LRSI T G B R R AR R
7 b LA B A RART A, NI T A ST
SEG 7, 1 HBSCA AN T R R AR, A IR T
TRIGM TSR F RS S, AT I8 280G AR
ANEIRF, 02z 4 7 b it k8 25K i 7 R FH AR AR
PHEL  olis AR Wil TR T RS TR
223 VhEuE KRB

VS 2 A5 VR VR RIS B AR 7 TR 0B
B, FNHSRETA ST R AR AR TR (IR R R
N, DURIE R S D SRR — TR G TR, B
R E LT AE 2 1 KR AN R A AR 16 KT 19 AR B B2
1o, VR TR T R H OB, T A RUBOR W K, ¥ dik it
WIS TR T . (B TR A S5, 1%
B A A TR AATEPR HEIAR RAN 83 AR B AR XS 755 |
LAV IK A A RIS N S [ B, VA B O — B
TR A 7 i 3 P AR AR, A SRS TR R L R
B AZE KT R EETE R 43N 22% 34% 41% ,
RIS N 35% \57% 69% , K43 A ik 7 AT
FER R N E . MERKDE | H AR RIKE R, 5 15 &%
FHAZS R AT 90% , V3 FEILE =K 95%~98%""
2.3 REERR 1A 5 KR IR

ARG, RRER ARV G , 3 BRI A
FERR IR AR 2 5 B Y 25% L B, N E AR R
PRI G AR T E T3 b B A b i e B
GAR 38, P JARTKIS, FEl 25 AR K SRR 7 i 2
PREEFBAR RN RIS, AR ™ b B S F i A2 i
0y (0 TR UE , ARk 67 i 1) A BRRRAIE 418125
PS5 B B ARAHVC R, 38 8 ol B A B AR A G
i B AEST B VI HEE IR A B R
AU A5 380 o3 AR o B A B R RE , R A 7 ) 2R
A DOFT AR [P R 17T E RTH A A R T R
SMRBLY R TT AREE] CREERE R S AR I AE R R
ai (R DCTC  FR BN SRE OR A 1 B Ak B AR LS H A & 0
il A A R 7= A BRI AL 0 A B R D ) Ak
SRR -2, [ L2877 A G K B o o
LA RS IAT E RBR )E, HSUF RS



Flk e

EAME,F R SRR A Rk R R4 B v B R AT 53

BOCHIPMRILISE , bR 2R 2900 0 T SR iR S A
VR XS SEBRAR SR, T e — SR F A

3 KREmRBERIER
3.1 ZEERBEMIZHEZEIER

Wit — 2 e A R SRR, eSS T
P sk TR # e & A o R IR 45 s Th B L Ak A AN R
A R 55 (L2 SR THARRT T8 R AT 9 i R 5 S50l 2 e i
P2 B R I 2% |, B E AR , ST A [l
ML TP D 5514 O 30 SE R IR S R, AR AR T R
WAL K b3 B & b =i Bk A R 4 sh i

2 W HE R
32 MEERREmAEREREVKRREIE, ZR
RHERER AR

AT VR RE B PR SR TE T AR, SRR R
SRR 7 it LA A AR B R A R D I TR
FEARTR I A" IRl ZEARZR AL X TiC 1% 4 A B Ui
T, A T A AR F AR R Sk T AR AR AR
BEE AR SRS EESS PV IS R B X
S TAESG, Fh IXCT AR Aol i PV BE R 4, S
WE PSR , SCH A (e Sk 1) AR S R Bt . T
— 4 SRR RIS TR S B B ALK T
flAAR T i IR SS ARFR PSR R O W2 RS R Ak
AOFRRAEAT, IR e H Sk A bRt A s B
(B FEAR 7 S M RS B 2 R AE & b R R
33 MERFmREBEENEERE

AR 7 it T3 175 S5 PO 5 B ARl 7 3 1 R A iR 11
B RGHRAY, AT AR 7 AR BN AR A A R
DO 245 0 15 v 55 5 ) A, DR L ORE AR 7 i A (Bl T
RS, WAATMERAR 7 il 5 S AR R, P e
HEN AU TE (E R L, E LEATRIEM . Bk fE R
W BER A S i E BN, A A BT
FREBEHT T e hilh FLUR BT 56 3 A SERIECHE 122 , 4 T8
TR GE RO RAE B ARG b, O BER ST, R
P AR R T
3.4 RIE S HHRE, R A MLk IE

Wi 2 Drat ORI R R, T RGPt & R
T R E WAL O 2 1 A TF AR A A 08 A A

AR ILA , & R IR R A2 IGH, B AR BN VR 2 5K
BUE FFARR IR BRI W7 30 78 2 A TRie (9 [F] FF , BE
SR W F I T A DR, T RS 2 s Ay
BT, TV AL , 1E— 2 5 38 J) 10 DX SR 14 5 i
Bt , 1 9 2 R AR SBVER, fe it R I X 4 & F i
WA, LB AR %, 35 6 U AR T 8 , Lh30 % 78 Bt
(SR RETEZR T S AR )™ it , U 2 (4 9% ,
T s B INAEL , PTG 2 b L R AR 7 b B B L T B R 90+
AT b+ B IR B A 2R T RCR | e sk
AR it B iE3E , AR R AR

SE k.

1] sKBEA, BERPE, A, 4™ i Sl itoxt gl A4 7 5%
Wi (¥ SR A BT ). R EARAT 2835, 2000, 1(2): 23-26.

(2] A5, SRR HOAAR ™ b Hh ™ b T A AR R e [ A
PR E R R AR AR R [0, AR, 2015, 3(1):
85-86.

(3] FEdrm. o E R A R R S RS (D). A
AWM &K%, 2014

[4]  Eff. ERARH A AR I RGBS (7).
M EFEE R, 2012, (18): 199-200.

[5] HEEA. SEEAR T M IE AR RIS R X SRR ()], R
b £E35, 2012, (6): 117-119.

[6] A3CE. INAREAR iEg s (D] M (AR L
K2, 2014,

(7] RAPL. AT AR 7 it U3 ) R R SRR (7] R R,
2013, 12: 178-179.

[8] sKaRR. T 4R ;™ it YL A7 7 1 [ 80 B G Ak SR w71,
B2 BFFSE, 2016, 3(19): 54-56.

(9] fArmimE, £ & A AR R BRI P LA S
L, 2013, 2(10): 55-57.

[10] A3, TR S L Im) R S 43 #r (9], 00 Rl A BB 55
AR LRl R R, 2012, 3(15): 12-15.

[11] FHEE. W R 55 BREE T T R 4 AR 7 it s A 3L ) R 5 0 5
3] R ETTE, 2016, (40): 94-95.

[12] JBAE5, X, S/, 55, Ah o 75 55 7670 B ARG HESR 720

B FE SRR ). BUEIRHEE, 2017, (12): 16-18.

[13] BRF. M FRSPRE MRS LR ). PETS,
2017, 6(10): 13-15.

[14] =& BTFRISS FA dh i [l AR Ak 52
). BURATEE B, 2018, 12(3): 273-275.

L]t i [X



ol K S Hh SRR 5539 .5 5
Industry Development China Fruit & Vegetable 2019 45 A

B ey i i e WS IR
Sy 30K

AL
7 VEAINH T AT DR AR 7 b Jo e e 4= WA ol )V MM 545100)

i BRIV RESFNAELS LN LE5E, TRAAZZRZA XEZE BERL A KRt
P HRoRFTAET BEEIRBRRPARRERNEBHFXE, ZARFRRETZALFA, P EYn T RERLGE

BRHGERE, AT, mBRFBRETEAREE R LATHIERBIFLATE, AL T EZH5H TN TRE SR
FRAL IR, BET REPEER R R BLARE TOER, T S0 REEZB, AN IED SRk

o T R4 K o
EGER . R R R EEA AR R K &34
hE S HES: 837 AR RD: A X E %S :1008-1038(2019)05-0054—04

DOI:10.19590/).¢nki.1008-1038.2019.05.013

Current Situation and Development Countermeasure of Agricultural

Product Quality and Safety Supervision in Liuzhou City

HUANG Chun-hong
(Agricultural Product Quality and Safety Supervision Station, Liujiang District, Liuzhou City, Guangxi,
Liuzhou 545100, China)

Abstract: Agriculture is a necessary condition for the existence and development of all non-material production
sectors. Focusing on agriculture is the foundation of people's security and rejuvenating the country. However, in the
process of agricultural production development, in order to seek greater economic benefits, some agricultural
production, management subjects and farmers neglected the quality and safety of agricultural products, which
seriously affected the healthy and sustainable development of agriculture in China. Therefore, it is particularly
important to strengthen the supervision of the quality and safety of agricultural products and agricultural
administrative law enforcement. This paper mainly analyzed the current situation of agricultural product quality and

safety in Liuzhou city, discussed the role of agricultural law enforcement in the supervision of agricultural product
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quality and safety, and put forward reasonable suggestions for improvement in order to promote the development of

agriculture in China.

Key words: Agriculture; agricultural products; quality and safety; safety supervision; agricultural law enforcement;

improvement measures
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Analysis on Problems and High Yield Measures of Watermelon Planting

in Greenhouse in Pingjiang Area of Hunan Province

LIN Xi—qin
(Agricultural Technology Extension Service Center of Sanyang Township, Pingjiang County, Yueyang City,
Hunan Province, Yueyang 414500, China)

Abstract: Watermelon in greenhouse is favored by melon farmers because of its maturity, early market and high
profit. Watermelon greenhouse cultivation belongs to intensive cultivation, which is highly technical. Only by
adopting comprehensive supporting measures, can we achieve the goal of early maturity, high yield and high
efficiency. Pingjiang watermelon has a long history of cultivation. The watermelon produced in Pingjiang county
has a good taste and good transport resistance. However, there are still some problems in base selection,
seedling raising facilities, cultivation methods, pest control and so on. In view of the specific natural
environment in Pingjiang county, high—yield strategies are put forward from the aspects of variety selection,
seed treatment, seedling raising, planting and erection.

Key words: Greenhouse watermelon; pingjiang county; problems; high yield strategy
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Progress in Mechanization and Deep Processing Technology of Soybean

LIN Bo, WANG Chun-tao
(1. Ningbo Academy of Agricultural Sciences,Ningho 315040, China; 2. Agricultural Office of Xikou Town,
Fenghua City, Fenghua 315502, China)

Abstract: China’s soybean production is in the leading position in the world in terms of both planting area and
total yield. However, compared with other countries and regions except Africa in the world, the yield per unit is
very low. The main reason is that the production level of soybean in China is low in scale and mechanization.
Therefore, only by realizing the large —scale and whole —process mechanization of soybean production and
reducing labor costs can China’s soybean industry become bigger and stronger. This paper summarized the
present situation and existing problems of soybean mechanized planting in China, analyzed the development
measures of soybean mechanized planting, and promoted the modernization process of soybean industry in China.

Key words: Soybean; mechanization; current planting situation; countermeasure analysis
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Industrial Advantages and Key Production Technologies

of Organic Vegetables

LI Xue—guo
(Agricultural and Rural Bureau of Luanping County, Chengde City, Hebei Province,
Chengde 068250, China)

Abstract: Organic vegetable is a fresh vegetable which follows the natural law and grows according to the
normal ecology. Ordinary organic vegetables are certified by organic food certification agencies, and issued
organic food certificates of vegetable products. With the increasing demands of modern people on food safety,
organic vegetables without pollution and pesticide residues of chemical fertilizers are favored by more and more
citizens. However, due to the strict technical requirements in the production process and other factors, the
popularity of organic vegetables in China is low. In view of this, the advantages and characteristics of organic
vegetables were analyzed, and the key technologies of organic vegetable production were put forward from the
aspects of variety selection, plot selection, fertilization management and pest control in the paper.

Key words: Organic vegetables; advantages and characteristics; pest control; fertilization management
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Introduction Performance and Cultivation Measures for Pitaya in Laiwu

City of Shandong Province

LV Qing—zhang
(Jinan Second Academy of Agricultural Sciences, Laiwu 271100, China)

Abstract: Pitaya is a tropical fruit and the fruit is rich nutrition and good taste. It contains plant albumin and
anthocyanin which are rare in common plants, so it is loved by people. With the development of facility
agriculture in North China, more and more successful cases of pitaya planting in North China have been
reported. After the introduction of pitaya fruit to Laiwu city, Shandong province, it was introduced in May of
that year and harvested in June of the following year. It has strong adaptability in production. It has fast
growth, large fruit, high quality, high and stable yield. The harvest period can last until November. In this
paper, the key points of production and management of pitaya in northern China were introduced from many
aspects, for example, seedling cultivation, fertilizer and water management, flower and fruit management, etc.

Key words: Pitaya fruit; North China; introduction performance; greenhouse; key technology
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High Efficiency Cultivation Technique of Vegetables Three
Cropes in A Year

GAO Zhen—jia', ZHANG Tong—hua’
(1. Agricultural Integrated Service Center of Shengli Town, Tancheng County, Shandong Province, Tancheng
276113, China; 2. Department of Agriculture and Rural Affairs, Tancheng County, Shandong Province,
Tancheng 276100, China)

Abstract: In order to improve the replanting index of land and increase the economic efficiency of the unit
area, the pattern of vegetable planting in Tancheng county was explored and analyzed. Through years of
practical experience, a set of economical and reasonable cultivation model was selected -bitter gourd, potato,
parsley three cropes a year for efficient cultivation model. This paper mainly summarizes the model from the
aspects of configuration, supporting technology, cultivation technology and benefit analysis, and so on.

Key words: Three cropes a year; vegetable; mode configuration; supporting technology
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Fig.1 Cultivation diagram between bitter melon and potato
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Green Production Techniques of Dried Moss in Pizhou City

WU Chuan
(Agricultural and Rural Bureau of Pizhou City, Jiangsu Province, Pizhou 221300, China)

Abstract: The died moss is fleshy, crisp and delicious. The dried moss is rich in amino acids, vitamins, zinc,
iron, selenium and other trace elements. It is known as natural jellyfish and healthy food. It is widely planted in
Pizhou city, Jiangsu province. Through explaining the characteristics of dried moss in Pizhou city, the
requirements of growth cycle on environmental conditions, pest control, timely harvesting and other green
production and cultivation techniques, this paper provides scientific theoretical basis for the high —quality
production of dried moss.

Key words: Pizhou dried moss; green production; technology integration
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Cultivation Management of Dwarf Apple Trees

ZHAO Shui-qing
(Laixi Municipal Breeding Farm, Laixi 266600, China)

Abstract: Dwarfing apple trees have a series of advantages, such as short body, convenient management, and so
on. The planting area of dwarfing apple trees is increasing year by year. There are many differences between
dwarf apple tree planting management and traditional arborized apple, but there are many problems to be
solved urgently in cultivation management, such as unreasonable density, low fixed drying, improper pruning,
excessive load, insufficient fertilizer and water, premature senescence of tree vigor and so on. This paper
analyzed the cultivation and management of dwarf apple trees from the aspects of planting site selection,
determination of plant row spacing, tree shape selection, flower thinning and fruit thinning, rational fertilization
and pest control, in order to promote the popularization of dwarf apple tree planting technology.

Key words: Dwarf apple tree; cultivation; management; pruning; pest control
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