EE (LFEXHE) CA, RE (RMAKRXHE) FSTA, BARMZERRIRAMVAQETEEIST. FEMEKLZOHFICSTPCD,
ERBOERT]. RCCSERERLFEARBT. PEEWMESFXHARS RS SinoMedf RHATI. PERUEOCHT]. PEFRFEBT

A

Science and Technology of Food Industry
SHIPIN GONGYE KEJI F42E  Vol.42

IIIIIIIIHIIIIIIIIIIIIIllllIlmIIIIIIIIIIIIIIIIIIII"I =

K2113394%

ISSN 1002—0306

2021 7

RELNS

“

A AN %% Greenfresh‘ £ SR ()
_— e B FLE3: 1084HK

ISSN 1002-0306

97771002°030210

=

’ RAd ; [

mlm BiE: 0592-5213819  f£3: 0592-5213815 R A
.

BRFE: sales@greenfreshfood.com http://www.greenfreshfood.com




£ o= ¥ K

SHIPIN GONGYE KEIJI
202144 B42% BT

H &

Pt S5

BT E RS MRS RRE SRR Pk a8 & R

....................................................................................... E AR B OERE K % F Y. FWE BRE, FXEQ)
ETFRGBHAEE R EERETRERIIKIIEIL e WIW, F . £%H0)
WBE | RBREAMIREU R ETIFFEDIIT ot Bz, & #, FEME(15)
TR IRRS L 2 FRAL B APE R BIIEIA ..o FHE, ®ak, = &, £ ® F EQ
ARRBPESZH L ER G REVEEEL ...........cc... e, MEX, T 4, ZXW, ETEK WBAF. TEEQ)
& REBENY KBS AT RS R R T2 RER R

................................................................................................... REF, KA%, AWHE, RER, F %, IHT, & 2°43)
HAETPEEYTERNERBEE s BEHK, FAES, BEH, KEL HEY, = U50)
EF R M A E QRIS RSB s R, Y%, AER, EXW, BEXE
FHRMEREET . TR RO SR RAIBIR oo RABX, ¥ B BRWW. RAE, + K(@63)
B RE TN RS- E TR HESB SR ¥ W OIEE KYE, B £ RLE(0)
EFhEE G EEBAFERRRBIIT I & IHE, RAR, % B, FER", BEH, AEHTE)
ARESFRBMBEREREERAR SWETEHE

.................................................................................... Lz, BRE', X8, 8, 88, & % X% HEZ®)
TR

BB RSP S B AL R MBI oo, F W, REN, % B, R R, RAES9
BORt/ N E B R BRFRENBEEE R ZEPCREM T ERIEI v K, HAX, E A5
REILRIEI ABLysoPLDRERI BEHERL . Al REEEHFRARM ... LXE, B K EER ILER, FEMU0D2)
—HREEEABZNRERETE . ETRRBEMRL BRX, THE, £IX, & #H, HRE(110)
E R SR TR RILEPTE T oo BEW, KRR, XELF, ERK, X KL B ®U119
HAS AP IR E BN REE MR FWE. F B8 K KTE KIE, UAN. ¥EHK129
ETRORSHMAZARAF WK ENZERED
.................................................................................................................. BHE, 4@, HET, 2 B ¥ B, K ¥8036)
SNEIMTYI AT B D BEE AR EAITEI ..o R®Z, THEM, 22E, LEZ(145

LEZHEAR
FAAL T P RIERE R S BRI ... Bk, REE, BEE TEN, TRT, GKL150)




g£a = 4 ¥ K

SHIPIN GONGYE KEIJI
20214E4 1 H42% BT

H &

AEREBMBBMTEMALRIUEATENE e ¥ A, &71%, & @&, £ #H(156)
WA R AR AL S B B IR B AR RAR T

.............................................................................. RARY, 28/, YHR. B & F % 8 X, 7 B, & (162
B AEBRERI & S RIETLE SRE S UM T LM

................................................................................................... % %, AFE ATE, F WK, £%4, ERE, FRA0)
FEURBORRTEMACRERERYE ERA, BBK, R#E®, KieF, EL£%, £ #£3180)
WEE SAEYBRB TR RS SRR E/MNRAE AT E ST
.................................................................................................................. AW, BEX, B B, RES, B R, £ £(188)
e R AL RS M ARTUKHRER T e F8H, REM, kEF, BIH, ¥5%°095)
5 S 3 BBk LR E HE RO R 0

.................................................................. FOR, MEW, REH % M FEE, RER, K £, BAE, LEEQOD
FHRRBRE SRR TR REFEMAS . FTEREERIR o T %, F M. &K 4, TE£EQ08)
41 BRI AR T LML R =YIRE MEDNRETIR oo ES, NEW # ¥, FHEE, HIACL6)
NG FHUT O R B AR T P B R TR IR R B L R i AR SR PP
.................................................................................................................. EHR, HEKE. H B, K K, BEZ, BE®Q23)
RMRE

2017~20194E 2 E B R EEHARIE R ..o MES, ¥ B, RERE, £KEQ3D
ik

BRI - B REE RN E ERPOFERER ... B #H, £%%F, % %, ANNANowacka, ##%JE"(240)
S ERANEREIE R E T EIITT oo HEE, BEL, T &, T #46)

QuEChERSIZ | & - B 308 M 35 B WIS B o TR AR A0S e b MR B9
................................................................................................................................. RO, FRE KAD R AT, ZREQS
ET XS MRESNE SRR RSP

................................................................................. T A, BEER BHBA, KAKR, RER', ELL, KER, KIMRESS)

ETFUPLC-MS/MSIFFTHUE R EXTMMES P H YR S B 0
..................................................................................................................... EEE, THEM, HaEA, TAW., F #. BKEEQ68)

GC-MSH: LL B4 O A R 4 )| P T4 b il o
................................................................................. IER, ¥ B, BR& ®Iz, $NE % K F&R K A'QNM)
BEESEE THEE (ICP-MS) MEERNTIMESRLRSE ... RESH, Kk #, 22, K £, FAR'(282)




£t 4 &K

SHIPIN GONGYE KEIJI
20214E4 1 B42% HTH

H &

QuEChERS-#8 By 3 YA (216 - SR IR R 16 B WU SE R S P O B M IR AR R A7)

................................................................................................................. # B, REZ, Q64 REX, FEE, X ¥@289
ETHSMESMEE FEREBANRERPEAZ . 2 WA 5, FREL, BRE, HEL, BHHEQ)
WiE O B

T b 3REE A R IR RS T8 22 TR RS BRI oo WeeF, Xk K, & &, HER, £ W0
R RIERE KA /N AR S A R i

................................. YR, RE%E, £AN, £4%, AR, HKRIT, HIE, KE4, # &, F4F, HF¥EGI)
1- B IR PR AN R R R B %o i Bk SR SR8 B 5 4 PO BE SR A B 2 W)
................................................................................................................. BEE, x &, kEN, XNA#, #XH, EFR(G1)
BILBRRBEE A S SRS B EIBEIREEL oo HWAE, W #(329)
BEhShit

B RAGFR XK BB ok 1 B T BURF R th e AR 4V

................................................ RS, REE, NEH, AEK NEE, TEE, OE BEX 2 A K H030
PR B A RSB TERL AT 1T oot %, WEK, FRILGID
AR KB BB s A E TR B ST ............. 40, AERZ, #k, FER, BN Foh, AEAGR)
MR Z RIS EACTENE Me2, 2274, HEE, TAE, F B . # A K & FEHGYHY
EEZBRBY A BT R BIIEERER o &L, FHRR, BRE, F37%, KBEE(G5)
SH AR ARETRBRI #OFOR OE, BRE BRK, 394, B 4, HHE(G60)
8130

RICEBPCREAREER AT A EIRIF .ottt TH#, X (366)
WS BT . SHFEREYEERRER

................................................................................................ FAM, KEH, T, REH, HIA REF, BAS(CH
WEKFE ERGEABEBAERODIRIER ..o, M@z, EE B B, 3 K, B2E, FERNEGS)
RSB IRUEREY S REWFTE=REFRIER & W, 1 B REHR, XNEH, HAK, FEH(G)
R B R SA VS BUAZE IR R B SRS 8 B A B AL 2R b R R B AT i
................................................................................................................................ e, OB K K K OF LKREG
BRI EFRNBEREEFIFTIIEHER oo iy, HEE, TEE, HERE408)
AR EMBAISIR R T T T ERIRHEER FME, EHR, HEX, YEF', £ £@16)




SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY

SHIPIN GONGYE KEIJI
Apr. 2021 Vol.42 NO.7

CONTENTS

Research and Investigation

Fresh Food Quality Evaluation of Kiwifruit Based on Principal Component Analysis and Cluster Analysis
............................................................................................ WANG Dan, LIANG Jin, HUANG Tianzi, ZHANG Lu, LI Rui, LI Ruijuan, YANG Shuxia, LUO Anwei*(1)
Water Changes of Purple Sweet Potato Slices Using Low-field NMR during Vacuum Freeze Drying
.......................................................................................................................................................................... SUN Jiangli, LI Rui, ZHU Hongmei*(9)

................................................................................................................................................................ FENG Lingling, FENG Jin, LI Chunyang®(15)

...................................................................................................................................................... JIA Shuyu, ZHANG Bairu, L1 Jie, CUI Bo, YU Bin*(22)
Variation in the Chemical Composition and Biological Activities of Sphallerocarpus gracilis Stems and Leaves among Different Harvesting Time
............................................................................................... BAO Shihan, HE Yuying, WANG Chun, MA Wenna, WANG Xuebing, SUN Xiangyu, MA Tingting*(27)
Effects of Starter Cultures Combination on Physicochemical Quality and Safety of Fermented Beef Jerky

............................................................................................. LIANG Ruifang, ZHANG Bangjian, GAO Lixia, LIANG Guoliang, LI Ying, WANG Debao, XU Long'(43)

.................................................................................................................... HOU Chuxuan, SU Dezhi, FENG Xiujing, ZHANG Kunhua®, LU Haigin, LI Kai(50)

........................................................................................................................... ZHAO Xuhong, XIA Caifen®, ZHOU Ziwei, ZHUANG Wenli, GUO Meiying(57)
Study on the Harvest Time, Drying Method of Saussurea sonchifolius Leaves and Their Effects on Biscuit Quality
...................................................................................................................................................... JI Derong, HU Hao, DUAN Lili, XU Xiangbo, LI Jie(63)
Effect of Formulation Composed of Maltodextrin and S-Cyclodextrin on the Quality of Spray-dried Sweet Potato Flour
....................................................................................................................................... DONG Nan, WANG Qifu, CHEN Zhongai, LV Du, DENG Renju"(70)
Study on the Gel Properties and Taste of Three Kinds of Poultry Blood Tofu

............................................................................................. WANG Xin, WANG Daoying, XU Weimin, ZOU Ye"*, FANG Weiming®, TIAN Hongwei, ZHOU Fuyu(76)
Amino Acid Compositions and Antibacterial Activities of Different Molecular Weight Macadamia Nut Polypeptides

........................................................................... MA Shangxuan, GUO Gangjun®, HUANG Kechang, HU Xiaojing, FU Jiarong, XU Rong, LI Zhiyan, ZOU Jianyun(83)

Bioengineering

Isolation, Purification and Enzymatic Properties of Nuclease P1 Fermented by Penicillium citrinum

LI Ming, YU Huashun, YU Chen, WU Yao, GONG Dachun"(89)

Isolation and Identification of Pathogenic Yersinia enterocolitica and Development of a Triple PCR Detection Method
................................................................................................................................................................. ZHANG Nanchi, GOU Xiaolan, WANG Li*(95)
Effect of Gene Co-expression on Heterologous Soluble Expression, Purification and Enzymatic Properties of Human LysoPLD
...................................................................................................................... MA Wenjun, TENG Lin, WANG Peipei, WEI Hongyuan, ZHENG Chunyang(102)
Isolation and Identification of an Ammonia Nitrogen Removal Bacteria Strain with High Tolerance to Ammonia Nitrogen and Optimization of Its Removal Condition
....................................................................................................................................... GU Yawen, YU Kunpeng, REN Yuwen, YAN Ke, ZHOU Xiaohui*(110)
Screening of Protective Agent and Bioactivity Analysis of Bread Yeast Freeze-dried Powder

......................................................................................................... HAN Yunjiao, ZHANG Yuanyuan®, XIA Xuefen, DONG Shibin, ZHANG Bin®, XIAO Xiao(119)
Study on the Properties of Recombinant Prolyl Endopeptidase from Abalone (Haliotis discus hannai) Muscle
................................................................................................... LI Wanyu, LI Yue, WENG Ling, CHEN Shoufeng, CHEN Yulei, LIU Guangming, CAO Minjie*(129)
Analysis of Different Proteins Affecting Water Holding Capacity of Pork Based on Microstructure and Proteomics

YANG Boruo, LI Huajian, SU Yaning, LI Xia, QU Jing, CHEN Tao*(136)

Effects of Exogenous Inhibitors on the Microbial Community Composition Changes of Air-Dried Sausage

............................................................................................................................................ CHEN Yuanyuan, YU Deyang, QIN Jianpeng, MA Lizhen*(145)




SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY

SHIPIN GONGYE KEIJI
Apr. 2021 Vol.42 NO.7

CONTENTS

Processing Technology

Effects of Pretreatment Methods on the Quality of Rice Bran Ferment

............................................................................................................ DONG Xinrui, ZHAO Xinlei*, YANG Yuxi, JIANG Lianzhou, YU Dianyu, BAO Yihong®(150)
Extraction Process Optimization and Antioxidant Activity of Polyphenols from Bangia fusco-purpurea

LI Yue, JI Nairu, LI Jian®, WANG Li(156)

Optimization of Ultr d-Microwave Assisted Extraction of Melanin from Auricularia auricula-judae by Response Surface Methodology
........................................................................ SONG Danliangmin, YAO Hongwei, ZENG Weimin, FENG Lei, WANG Miao, CHENG Wen, WAN Peng, LEI Hong'(162)
Optimization of the Technology for Preparing Hawthorn Gynostemma pentaphyllum Whey Polypeptide Compound Beverage by Compound Enzymes
.......................................................................................... JIANG Ying, SHEN Heyu, ZHOU Kegiang, LI Cheng®, JIANG Rongjie, TANG Wanting, LI Chenfeng(171)
Optimization of Extraction Process of Flavonoids from Fagopyrum esculentum Moench Leaves and Its Antioxidant Properties
................................................................................................... SONG Yuedong, CHEN Xiaoging, ZHANG Yumin, ZHANG Yanfang, WANG Zhiyi, WANG Fei(180)
Extraction of Total Alkaloids from Suaeda salsa and Its Antioxidant Activity in Mice Fed with High-fat Diet
..................................................................................................................... LI Xiaoyang, HAN Guanying®, YAN Song, ZHAO Yandan, GUO Bin, CUI Zan(188)
Optimization of Extraction Technology of Anthocyanidins from Daucus carota L. by Aqueous Two-phase System Based on Response Surface Methodology
.............................................................................................................................. LI Zhicheng, WU Yugian, ZHANG Jieyu, ZHAN Yali, CHANG Xiulian*(195)

Effect of Homogenization Conditions on Stability of Walnut Milk
........................................................................... QI Bing, ZHAO Huibo, ZHAO Huimin, XU Shan, LI Xiceng, WU Yanbing, GENG Hui, GE Dongxue, XIA Junxia®(201)

Optimization of Extraction Technology of Total Triterpenoids from Inonotus sanghuang and Their Hypolipidemic and Antioxidant Activities
................................................................................................................................................... HE Ce, WANG Chao®, CHEN Chun, WANG Tingting(208)
Optimization of Enzymatic Hydrolysis of Hongdao Clam and Anti-hypertensive Activity of the Resulted Products
.................................................................................................................................... CAO Tingfeng, LIU Jinli*, FAN Fang, YIN Decui, ZOU Shengcan(216)
Extraction of Total Flavonoids in Vegetable Soybean Fermented by Bacillus natto and Evaluation of Its Effect on Hypolipidemic Effect
............................................................................................................... LI Xiuliang, NI Qingyuan, YANG Chen, SONG Yong, HAN Xiaoyun, SUN Qingshen®(223)

Food Safety

Analysis of Food Safety Sampling Data in China from 2017 t0 2019 .........c.....ciiiiiiiiiiiiiiiiiiiiinnininniiniinienee e TAO Qinghui, YANG Xue, SONG Yujie, JIN Junyang(231)

Analysis and Determination

Determination of 9 Kinds of Mycotoxins in Maize by Ultra Performance Liquid Chromatography-tandem Mass Spectrometry
TAN Li, MENG Fanlei, FAN Hong, ANNA Nowacka, WEI Chunyan*(240)

Study on the Test of Sodium Alginate Lyase Activity
................................................................................................................................. ZHENG Mingliang, ZHENG Hunlong, MENG Chun, WANG Hang"(246)

Determination of Arsanilic acid and Roxarsone Residues in Eggs by QuEChERS kit -High Performance Liquid Chromatography
................................................................................................................................... ZHAO Ying, LI Diandian, ZHANG Dawei, WEI Yue®, MA Jingjun*(252)

Comprehensive Evaluation of Quality Characteristics of Parboiled Rice Based on Principal Component Analysis and Cluster Analysis

............ feeeereressaeaceseerrannssonaeececeseneeenese. LEI Yue, GONG Yanlong', DENG Ruyue, ZHANG Dashuang, ZHU Susong®, TANG Huihui, CHEN Zhongyuan, ZHANG Zhibin(258)
. Exploring the Effect of Roasting Degree on the Content of Organic Acids in Coffee Beans Based on UPLC-MS/MS

.................................................................................................................. WANG Dongxu, WANG Xincai, HU Qijie, WANG Fengli, LI Fen, CHEN Chujian(268)

Comparative Analysis of Essential Oil Components of Bergamot from Different Origins by GC-MS

..................................................................... WANG Chunlong, LUO Yu, DUAN Lingxin, HAN Jiangyun, ZOU Shunmei, ZHANG Qian, LUO Jinfeng, ZHANG Dan'(274)

Determination of Nine Heavy Metal Elements in Livestock and Poultry Meat by ICP-MS

.................................................................................................................................... OU Aifen, ZHANG Ting, LIANG Lanlan, LIN Jian, WAN Hongxia"(282)

Determination of 9 Strobilurin Fungicides in Vegetables by QUECHERS-Ultra-High Performance Liquid Chromatography-Tandem Mass Spectrometry
..................................................................................................................... XU Peng, ZHAO Jianzhen, YAN Weiwei, CHEN Jiachen®, LUO Huiyu, LIU Hui(289)




SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY

SHIPIN GONGYE KEJI
Apr. 2021 Vol.42 NO.7

CONTENTS

Identification of Fruit Beers Based on Static Headspace-Gas Chromatography-Ion Mobility Spectroscopy (SH-GC-IMS)

........................................................................................................................ GONG Xiao, ZHOU Wei, LI Jihua®, TU Jingxia®, YANG Taohua, HUO Yujia(296)

Storage and Preservation

Effect of Pre-cooling Treatment and Low Temperature Storage on Storage Quality of Broccoli
............................................................................................................................................. XIE Xiaoyu, ZHNAG Fei, SHI Jie, XIE Yitong, JIANG Li"(302)
Effects of Different Storage Conditions on Dough Rheolgical Properties of Wheat Varieties

.............................. CAO Yingni, ZHAO Guanghua, YU Dajie, PEI Jinhua, HU Jingzhi, WEI Zhenya, HU Weiguo, ZHANG Junfeng, XU Qi, HUANG Jiyong, HAO Xuefei*(311)
Effects of 1-Methylcyclopropene and Different Ambient Temperature on Firmness and Cell Wall Pectin in Postharvest Nectarine
........................................................................................................ LV Zhenzhen, LIU Hui, ZHANG Chunling, LIU Jiechao, YANG Wenbo, JIAO Zhonggao®(317)
Comparison of Properties of Membrane-Bound and Soluble Polyphenol Oxidase from Dangshan Pear
....................................................................................................................................................................................... HU Yueheng, LIU Fang'(324)

Nutrition and Healthcare

Effects of Anwulignan on the Hepatic Injury Induced by Intestinal Ischemia-Reperfusion in Rats
................................................ LIN Huijiao, ZHANG Xinyun, LIU Jiawei, YUAN Liwei, LIU Jiale, WANG Ch i, SUN Jinghui, CHEN Ji

guang, LI He, JING Shu"(330)
Analysis of Nutritional Components in Four Wild Vegetables
............................................................................................................................................................... BAO Yanling, GAO Chunyan, LU Yuehong'(337)
Comparative Analysis on Muscle Nutrient Composition of Culter alburnus at Different Growth Stages

......................................................................................... LI Shaoming, WU Yuan’an, XIE Zhonggui, LI Chuangwu, CHENG Xiaofei, L1 Jinlong, HE Zhigang*(342)
Antioxidant Activity in Vitro and Vivo of Polysaccharide from Paulownia fortunei Flower

.................................................................................. CHEN Xiaolan, SHENG Zhicun, CHEN Haifeng, JIA Jiping, LI Ran, LUO Dan, CHEN Wei, MAO Yujuan(349)
Anti-aging Effect of Ethanol Extract of Velvet Antler on Caenorhabditis elegans
........................................................................................................................... LIU Chunhong, TANG Yicong, GAO Yupei, LI Yunfei, CHEN Xiaoguang®(354)

Effects of Seasonal Variation on Nutrient Composition of Hybrid Sturgeon (Huso dauricus @ % Acipenser schrenckii 3)

................................................................................................ HUANG Hui, WEI Ya, LI Laihao, YANG Xianging, CEN Jianwei, PAN Chuang, HAQ Shuxian®(360)

Reviews

Application of Real-time Quantitative PCR Technology in Food Rapid Detection
.................................................................................................................................................................................... DING Boqun, LIU Shanna®(366)
Research Progress of Synthesis Methods, Structural Characteristics and Biological Activities of Selenium Polysaccharides

.............................................................................. JING Yongshuai, ZHANG Yuwei, LI Jiaying, YUAN Xinru, ZHENG Yuguang, WU Lanfang®, ZHANG Danshen'(374)

..................................................................................................................... FU Hongling, FAN Hongliang, LV Bo, SUN He, SHAN Dandan, YU Hansong"(382)
Research Progress in Microbial Metabolic Engineering for Producing Monoterpene Aroma Products
.................................................................................................................. ZHU Kun, KONG Jing, RONG Lanxin, LIU Shigi, XIAO Dongguang, YU Aiqun*(390)
Research Progress on Extraction of Active Ingredients and Pretreatment of Food Analysis by Ultrasound-Assisted Deep Eutectic Solvent Method
.............................................................................................................................. LIU Jinming, WANG Hui, ZHANG Huan, CHEN Qian, KONG Baohua"(399)
Advanceson Nutritional Functions and Comprehensive Utilization of Black (Pericarp) Rice (Oryza sativa L.)

.................................................................................................................................... XIONG Yanzhen, HUANG Zixuan, MA Huigin, CHENG Jianfeng'(408)

.................................................................................................................................... LI Yumei, TANG Runfa, DU Fangfang, CAO Yanping®, WANG Xin(416)




@j RS

WECARE-PROBIOTICS

National probiotics
Chinese dream
RIiX®

DEY

@

ipaa&

INTERNATIONAL
PROBIOTICS
OCIATIO!

i Niia
E%ﬁ ﬁ E 'H'. per Hm
* Es mﬁ%’uﬁ ki -
Iﬂﬁﬁﬁﬁ&!/ﬁﬁﬁnn/ﬁ,

WECARE—PROBIOTICS EXPERT :
mE R TR RRA R AN 4 £
Pt Ot R80Z MERM MK R N

2 S EFRE l,

22 400-8518-553 1

B #

[E R GAM) RIAEIRAE]

33 SIHEHMBRTEFRAF LK

PR HAf#£10335
ﬁ:ﬂ ‘&%& NIk ISSN 1002—-0306

L ABEL . 9 oin .
CN 11-1759/TS s AR5 2-399 s 3050



