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Analysis of the Current Situation of Strawberry Farming in China
- A Case Study of Pingdu City -

DEDI ZHANG' and Dong Heon Jang™**

!Agricultural Business Operators, Shandong, China
Institute of Agricultural Science & Technology, Jeonbuk National University,
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Division of Agricultural Economics and Food Marketing, Jeonbuk National University,
JEONBUK STATE, 54896, Korea

ABSTRACT

This study aimed to analyze the current situation of strawberry farmers and derive implications, using Pingdu City, Shandong Province,
using Pingdu City, Shandong Province, in China—one of the world’s largest strawberry producers—as a case study. A survey was
conducted from December 2024 to February 2025 targeting 75 strawberry-cultivating farm houscholds in three selected villages in
Pingdu City. The survey results indicated that farm management is concentrated among middle-aged males, most of whom have an
educational background of middle school or lower, but the proportion of off-farm income was found to be stable. Farm size is generally
small-scale, and farmers primarily adopt natural light greenhouses and traditional cultivation methods, heavily relying on wholesalers
for sales. Major Costs included a significant proportion for land lease or contract fees and hired labor costs. Farmers frequently requested
future improvements such as alleviating labor intensity and addressing labor costs, difficulty in pest and disease control, and ensuring
seed quality. Based on these results, policy suggestions were proposed for the development of Pingdu City's strawberry industry, including
expanding investment in research and development and promoting standardized production, developing specialized cooperative organizations,
improving strawberry quality, and strengthening government services.

Keywords: China's Strawberry Industry, Pingdu City, Policy Responses, Situation Analysis
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Table 1. Composition of the Survey Questionnaire for the Farmers

Category Questionnaire Item
Gender Male, Female
Age Under 30, 31-40, 41-50, 51-60, Over 60

Educational Attainment

Off-farm Income
Cultivation Area
Strawberry Cultivar
External Labor Force

Agricultural Material
Purchase Channel

Cost Distribution

Strawberry Greenhouse Type
Land Rent (Ji-dae-ryo)
Production Volume

Sales Method

Improvement Items

Elementary School, Middle School, High School

Under 25%, 26%-50%, 51%—75%, Over 76%

Under 0.06 ha (Under 1 mu), 0.06—-0.13 ha (1-2 mu), 0.14-0.2 ha (2-3 mu), 0.21-0.27 ha (3—4 mu),
0.28-0.33 ha (4-5 mu), Over 0.34 ha (Over 5 mu)

Akihime(Z4l), Benihoppe(£LER), Kaori no(ZFEF), Toyonoka(&ZE)

Employing day laborers for growing and new planting, Employing day laborers during planting
season, Employing day laborers during harvest season, Long-term employment, Not employing at all

Online purchase, Local retailer, Direct purchase from manufacturer

12% (Organic fertilizer), 15% (Plastic film, Greenhouse film), 5% (Yellow-green boards for insect
trapping), 15% (Pesticides for pest and disease control), 26% (Employed labor), 7% (Installing insect
screens), 20% (Land lease or contract fee)

Natural light facility greenhouse, Semi-shaded greenhouse, Plastic film greenhouse

0 KRW, Under 1.368 million KRW, 1.368-2.736 million KRW, 2.736—4.104 million KRW, Over
4.104 million KRW

Under 15t, 16-20t, 21-25t, 26-30t, 31-35t, Over 36t

Direct harvest by consumers, Selling to wholesalers, Online sales, Retail sale after self-harvest,
Making processed products (e.g., strawberry jam), Other channels (e.g., cake shops, hotels)

Guarantee of seed quality, Difficulty in pest and disease control, Labor-intensive and high labor
costs, Continued increase in sales difficulties, Difficulty meeting sales requirements in the packaging
and transportation stages, Lack of cultivation and management technology, Processing speed of
inventory strawberries

Table 2. Distribution of Gender, Age, and Educational Attainment Table 3. Off-farm Income, Cultivation Area, and Cultivar of the

of the Survey Farmers

Survey Farmers

Frequency  Percentage Frequency Percentage

- Catego Sub-Catego
Category Sub-Category (Persons) %) gory u gory (Persons) (%)
Male 68 90.7 Over 25% 23 30.7
Gender Off-farm 26-50% 30 40.0
Female 7 93 Income 51-75% 15 20.0
Under 30 1 1.3 Over 76% 7 93
31-40 16 213 Under 0.06 ha 7 9.3
Age  41-50 31 414 8'(1"31‘8;3111"“ ;9 §2'3
Cultivation .14-0.2 ha 7 .
31-60 20 267 Area 0.21-0.27 ha 14 18.7
Over 60 7 9.3 0.28-0.33 ha 6 8.0
) Elementary School 25 333 Over 0.34 ha 2 2.7
i‘i?;ii?;il Middle School 33 44.0 Akihime(ﬁf%;ﬁ 34 453
. . Benihoppe(ZL &) 18 24.0
High School 17 22.7 Cultivar Kaori no(&%F) 14 18.7
Total 75 100.0 Toyonoka(2&F 9 12.0
Total 75 100.0

Table 32} Zc}. 5-9]450) HF2 26-50% 1to] 40.0%2
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Table 4. Labor Force, Fertilizer Purchase Channels, and Cost Distribution of the Survey Farmers

Category Sub-Category lzgz(ilslzﬁz)y Perif/?)tage
Employing day laborers for growing and new planting 12 16.0
Employing day laborers during cultivation 10 133
Labor Force Employing day laborers during harvest 35 46.7
Long-term employment 5 6.7
Not employing at all 13 17.3
Online purchase 1 1.3
Fertilizer Purchase Local retailer 68 90.7
Channel
Direct purchase from manufacturer 6 8.0
12%(Organic fertilizer) 7 9.3
15%(Plastic film, Greenhouse film) 12 16.0
o 5%(Yellow-green boards for insect trapping) 17 227
Cost Distribution
15%(Pesticides for pest and disease control) 4 53
26%(Employed labor) 14 18.7
20%(Land lease or contract fee) 21 28.0
Total 75 100.0
Table 5. Greenhouse Type, Land Rent (Land Lease Fee), and Production Volume of the Survey Farmers
Category Sub-Category F&?;SSE‘;)Y Perzoe/r‘:)tage
Natural light facility greenhouse 75 100.0
Greenhouse Type Semi-shaded greenhouse - -
Plastic film greenhouse - -
0 KRW 12 16.0
Under 1.368 million KRW 16 213
Land Rent(Ji-se) 1.368-2.736 million KRW 26 34.7
2.736-4.104 million KRW 14 18.7
Over 4.104 million KRW 7 9.3
Under 15t 14 18.7
16-20t 20 26.7
Production Volume 2l v 27
26-30t 17 22.7
31-35t 4 52
Over 36t 4.0
Total 75 100.0
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Table 6. Sales Method and Improvement Direction of the Survey Farmers

Category Sub-Category lz;eecitsl(e)ﬁz)y Perif/?)tage

Direct harvest by consumers 3 4.0

Sales Method Selling to wholesalers 70 933

Online sales 2 2.7

Guarantee of seed quality 13 17.3

Difficulty in pest and disease control 16 214

Labor-intensive and high labor costs 26 347

Improvement Continued increase in sales difficulties 10 13.3

Point Difficulty .meeting sales requirements in the packaging and 3 40
transportation stages

Lack of cultivation and management technology 6 8.0

Processing speed of inventory strawberries cannot keep up 1 1.3

Total 75 100.0
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Changes

in the Physicochemical Properties of Chicken Breast according

to Thawing Method

Soo Hyeong Lee, Si Hyun Song, Joo Eun Kang, Kyung Soo Kim, Woo Hyuck An,
Seon Ha Heo, and In-ho Hwang™*

Department of Animal Science, Jeonbuk National University, Jeonju 54896, Korea

ABSTRACT

With increasing consumer interest in the trend of seeking healthy and palatable foods, chicken breast has become a popular protein
source due to its high protein and low fat content. However, freezing and thawing are unavoidable during distribution and consumption,
and these processes may cause quality deterioration, particularly in high-moisture chicken breast, through ice crystal formation and
protein denaturation. This study evaluated the effects of thawing method (refrigerator, microwave, and 30 °C water-bath thawing) on
the quality characteristics of chicken breast. Physicochemical properties including pH, tenderness, cooking loss, and drip loss were
analyzed. The results provide fundamental information for understanding quality changes associated with thawing conditions and for

improving thawing practices in distribution and consumer settings..

Keywords: 30°C water-bath thawing, Chicken breast, Microwave thawing, Refrigerator thawing
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H7REAY] pHe 25574149t -2 =(Glass electrode)©]
ZF2l=] pHu|E| (SevenCompact, Mettler Toledo, Switzerland)E
ARgste] ZAskgich oluf f-e] = thste] pH 7]&9Y
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7 A dxTer A5 ¥ 24 sl sgshs
Kzof diete] 717t 3514 Sl B REHAR
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H7REAO] sfs ol wE |49 2jolE wEsty| flsl,
Al = A (Chroma Meter CR-400, Konica Minolta, Japan)2
ARgSEe] S7skal. old, s A= 4 Aol #&
A TS o] 8-5te] HASEIch S S A=Y
S|(CIE)ollA] 28Rt L=, o =M=, p=3FH=E g7}
S Ao disto] ZIEstlen, 7t Atz A
T2 S5 & 2 sl Esialel siEste Be AR tist
of 7}t 334 F7 2R Urehpgick
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7124Zt2KCooking Loss)z}
Force, WBSF) =X
7tad= T AdEE S5t flsl AlEe] A5 (core)

ME(Warner-Bratzler Shear
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L7} 71°Co|| =2 wj7kR] |9 43 Water bath, DS-21L,
Dasol Scientific Co., Korea)o| 4] 223}ttt 7Fgo] &
ANEs= S22 BoflA of 30 e &, Alg #He 5=
S paperE ©|-83to] A|AgH & 7FE 7R Cooking Loss)2
b bR Anggeld 7
= EABg Hadwe
P18l 2447t 4°C YAFaLof A
FolE ARgsto], 7+ Al=of tis)
Adsto], ddg &
Warner-Bratzler shear blade7} A2FH WA ZEA| @7
(Instron universal testing machine, Instron Corp., USA)Z =%
spith. sledte] ARS 235 Slar AuE(WBSHZE
o W@ Y Heg BEBAZ o 851THleong 5,
2023).
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M7 | =(SDS-PAGE)

Skl 8BS 245 SRt 271982 40°C

A4 A= 3 gol] Tris-EDTA buffer(pH 8.3) 9 ml-& H7}310]
27](14,000 rpm, Ultra Turrax, IKA laboratechnik, Malaysia)
2 #3Q20% x 33] 20% FA)sto] LM dES S
E3%tc}l 3£92 DC Protein Assay Kit(BIO-RAD, USA)E
o] g3sle] gl FrE =435}, SDS-PAGE sample
buffer(pH6.8)-2 ©]-43}o] 2 mg/mlo] == 3tr} ATFE
A|&E+= SDS-PAGE H# 5 713t & 95°CollA] 5& 7h&sto]
7195 A=z o]&stir: FHlE TiE HES 10 x
8.5 cm mini gel, 12.5% Acryamind separate gel (37.5:1 ratio
of acrylamide to bisacrylamide)l] 4% Acryamind®] stacking gel-&
0]-g-5ko] 200 voltsol A 3587F we]gieh. H7|gEo] B
% Coomassie Brilient Blue R-2502 o]-83d}o] A5}

VersaDoc 3000(BIO-RAD, USA)e.&2 GArs) 314t

Znt 4 o
SHS alof b2 pH o SAY sl

pH

B oAo)A] A pH ZHS Table 19 A A3t}
h2F9] pHE 6.1240200.8 7PF &7 Jehgton, ac)
Soz WANE e T 6.01£0.21 Lelytch v, At
g217] al% HH5.91£0.16)2F 30°C 4= a5 Az

Table 1. Quality characteristic of chicken breast by different thawing methods

ITEM Fresh meat Microwave 30°C water Refrigeator
pH 6.12+0.20 5.91£0.16 5.78+0.15 6.01+0.21
CIE L* 69.23£3.20 65.25+1.92 68.83+2.63 64.43+3.51
CIE a* -2.88+1.12 -1.77+1.10 -3.5+0.54 -1.14+0.61
CIE b* 11.26+1.67 14.16+2.00 11.29+1.68 13.38+1.53
Moisture(%) 69.04+2.48 70.38+1.23 72.46+0.78 65.65+0.75
Cooking loss(%) 17.08+1.36 18.2249.08 19.56+1.94 16.26+2.68
WBSF(kgf,) 0.64+0.20 0.94+0.08 0.69+.0.21 1.56+0.04

Values are expressed as mean+SD.
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ehgth iz AelTrh 69.23+32008 7R o 3he
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5= et AR el Al aL7]9] WO o] ntEd
Ftoll mlsl W= gho] WA vehd Aos Atm
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(Qiao 5, 2001) ¥Istqlct. 22fut sl Walo] whef a*
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S UER, S Aol mE e o8 e x40

2Rl el gl o ehE o % Ao
s

A AR
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LI N p—
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TakDa
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_

Fig. 1. Protein analysis of chicken samples by SDS-PAGE.
C-1:Fresh meat, C-2:thawing with microwave, C-3:thawing with
30°C water, C-4:thawing with refrigerator.
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The Effect of Entrepreneurship on Business Performance among Food
Manufacturing Industry Workers in the Jeonbuk Region
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ABSTRACT

The purpose of this study is to identify and analyze the impact of entrepreneurship on business performance mediated by management
innovation among employees of HACCP-certified food companies. The results showed that regarding the entrepreneurship of food
company employees, first, business performance improved as entrepreneurs demonstrated innovative, enterprising, and risk-taking
management attitudes; second, management innovation activities were more active as entrepreneurial orientation increased; third,
management innovation activities influenced the improvement of business performance; and finally, the mediating effect of management
innovation was statistically verified through the direct effect of entrepreneurship and the indirect effect mediated by management

innovation.

Keywords: Business performance, Entrepreneurship, Food manufacturing industry, Management innovation
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Al 71A] EAZo 2 A EckMiller, 1983; Covin & Slevin,
e Az cloltolat /1 Sgslan U3

Hoz PASIT AASNE Suslels HE5S ojulaik
S8 SRzt BetE ARpINE %1He Aake
ola) Bzke AR Faslei BEE EEETHCovin
& Slevin, 1991; Morgan et al., 2015; Moon, 2024). ©]&3t
A7 Age 24 ure] 84 H5e 5, B3
Hom AQRT Fom olold spsAol A S9
ABIIE 9 9 BATE Szo0] 719

Hob= HollA 71971 4le]l A 984S S8l 7 Qe
FEFE vF 7Hsdol =k

A9 MAENE AFHor AFstauxt gk 74
HoRe Au71Y *}XP} Azshz 71971841 ==
YA BTl omd YFe nA=AE 24F
S BH AE7IAS AR P AL A AEE
gt AAEE E=&skalz} gt} T3 HACCP 71RF 4 J84l
5t 7197l 2ol BAE PEIeEA At
wore] 7197HEAl e SHgEhaL, Aur1de] SAdE
deHE Rk AR AR AAEE AL gk
Mz 3

o1
AE7IY SAAY 7197 Alo] A el miA=
oA A i E 2FL HA3PHT(Cho & Cho,
2009; Ryu et al., 2013; Ju & Park, 2015; Lee et al., 2021,

/ Management Innovation \

——  »| Business performance

Entrepreneurship

Fig. 1. Research model

Table 1. General characteristics of survey respondents (N=152)

3459

Yang & Hyun, 2023)& % =x3}o] Fig. 13} o] 144313
oh Z1el3 HIE 7197 ALE AT el J3e
w2 Zoleholm, M2t 711714 s Aol (2]
AR 1A Zolholth HIE AR HAA ol
Ao 9FE v Aol olal, Ha= ¢

SR

G4 AR H ATl SOl

AT 1 bAe] sl acle
719714 diEo] Balx dgo g El(Mlller 1983; Covin
& Slevin, 1989; Rauch et al., 2009), T 14371d Q] & 157}
/Ré_\?_g q_/ds]‘oﬂ]:]. ﬁOﬂHJ‘VJ- ZHTX-DHJ,}Q. }:I]XH‘:’ZJ/H
U2 58S 5 =], A& AT Zahra, 1991; Smart &
Conant, 1994; Matsuno et al., 2002; Rhee et al., 2007)2} H]
A FA 4 Hwang & Bae, 2017; Jo & Oh, 2021; Kim &
Kim, 2023)7} 7|74 4lo] 243 F3e o= AHojlA

AR TE AFHHYEEE S F TEFLE
T3Stk thx o FPH4le AR e AlEA A
a1este] HACCPI} gl 7R3o 2 LAslget oz
Avrd B2 A, dF, 2ToR, g8, 254 Y, dF
o2 FA5k3h
X}EAQEI- 2M
A9 AE7Yell FAFSHE 7199l 5 HACCP

I]V_—S‘«% 0]43laL Q= 22998 HERA} 310 ARE 427
T, ZAFZIZRS 2023 8 239-2023d 124 28U 7}A]
AL ek E3E, BEAo| A3t AR & 22010 MR
e 5 250l A A= 141%94 %%01 AdeH9 AL

ol
?;R

Division N % Division N %
Male 118 77.6 Less than 3 years 9 5.9
Gender
Female 34 22.4 3-5 years 45 29.6
20s 14 9.2 Z;ifcgf 6-10 years 35 23.0
30s 32 21.1 11-20 years 27 17.8
Age 40s 41 27.0 21 years or more 36 23.7
50s 40 26.3 Food manufacturing & processing 67 44.1
60s _or older 25 16.4 Livestock products processing 44 28.9
Marital Single 40 26.3 Fishery products processing 29 19.1
status Married 112 73.7 glfifle(s)sf Instant food manufacturing 7 4.6
High school or below 33 21.7 Health functional food mfg. 2 1.3
Education  Associate degree 26 17.1 Food additives manufacturing 2 1.3
Bachelor’s degree 93 61.2 Others 1 0.7
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Ak e dao] T7.6%, ool 224%013, ARe B
46.5M)12 407} 27.0%, S07} 26.3%, 307} 21.1%=
Upehg. )3 Aol v|Ee] 73.7%, nlEo] 26.3%
o, stele tiEo] 612%2 7H4k Wtk olS9)
4= 3510 29.6%, 21 o]Ato] 23.7%, 6-10 0] 23.0%E
Bm, AR SRS A% AEAET R
44.1%, ZAFE7FEA0] 28.9%, AR 7Aool 19.1%=
b

>

2|2t ARz EA
9] W2 d¥de A5sH7] Hsf Cronbach's o5
AFERET, 02800 AlZE=7F Erhal et Nunnally
& Bernstein, 1994). L& H=9] Cronbach's o= 0.916 o]A}
o8 Yt 2 AFEE B, 719784 0=0.942,
YL 0=0916 123l FFF= 0=0.924=2 YER}
oy duye ma

FaWPY] 7w A T A o] £4)-2 Table 29k
ek AEAQ BARE] 7] I7PYALE BR(M)-387ASD-

r

i
A o,
(R

1
o

714718 41-7 98 41(r=0.323, p<.001), 7]47HF4l-
THr=0.388, p<.001), & A7 A 7Kr=0.490, p<.001)
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5|70 Z}
NE7) FARLS] 71471 Al0] ATl X o
oA ARl i ETE BAS] 95 s
Mt v ET B4 stk $A, 719740l A A4
o WA FEIE stolss] s Table 33} 2o
&3 ARAS Bt PR BAHOR SOt
o AT 151%, 7|A7FEAL B=0.388

(t=5.159, p<.001)= A4 T H(+)o] FaF2 Z=ch
24, 28719 EARe] 719171 Al Aol uizE
7o) AL Baron & Kenny(1986)2] 4¢hA A2}9} Preacher
& Hayes(2008)9] F-EAEHH(5,0002])2 o835tk <4
A E ko] BAATE Table 404 B, AR a(7]714
AZAGEAE B=0323, A WAATA-AGITHE B-0407,
AR o717 A YT, FEIE p-0388, A ¢ (7]
AP AT, A-ahe p02570]9lon, BE o
AN BAH goAo] itk = AR c(FaI9} ¢
(ARET) BE okl HEulzt HEch o
 Table 5ollA] HEAEHF(5,0008)9] #F Auh, 7H

-

ool X

0.598), FIHALE B (M)=4277(SD=0.586), BAHIE 5120152, 95% CI[0.073, 024912 A= 77ko]| 00] ]
HTHM)=3.725(SD=0.697) & YEpth 1e]a Al o 2] kol EAAOR o5t WAATS Wl
Table 2. Descriptive Statistics and Pearson Correlation Matrix (N=152)
Variables M SD 1 2 3
Entrepreneurship 3.874 0.598 1
Management innovation 4277 0.586 0.323%** 1
Business performance 3.725 0.697 0.388%** 0.490%** 1
Note: ***p<.001
Table 3. Simple regression analysis of the impact of entrepreneurship on business performance
Variable B SE t B R? Adj.R? F
Constant 1.971 0.344 5.729 .001 - 0.151 0.145 26.613%**
Entrepreneurship 0.453 0.088 5.159 .001 0.388
Note: *** p<.001
Table 4. Regression Analyses for Testing Mediation
Model B SE t p B R F
Path a Entrepreneurship—Management Innovation 0.316 0.076 4.176 <.001 0.323 0.104 17.435%**
Path ¢ (Total effect) Entrepreneurship—Business Performance  0.453  0.088 5.159 <.001 0.388 0.151 26.613%%**
Path ¢' (Direct effect)  Entrepreneurship—Business Performance  0.300 0.085 3.545 .001 0257 0.299 31.746***
Path b pranagement Innovation—Business 0484 0086 5610 <001 0407
Note: ** p<.0l, *** p<001
Table 5. Bootstrapped Indirect Effect (5,000 Iterations)
Path Indirect effect 95% CI Lower 95% CI Upper

Entrepreneurship — Management Innovation
— Business Performance

0.152

0.073 0.249
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Comparison of Quality Properties Between Domestic
and Imported Pork Belly According to Thawing Methods

Ju Hwan lee, Chan Woong Moon, Hong Jae Woo, Jong Ho Lee, Jin Kwon Nam,
Seon Ha Heo, and In-ho Hwang™*

Department of Animal Science, Jeonbuk National University, Jeonju 54896, Korea

ABSTRACT

This study was to examine the effects of different thawing methods on the quality properties of domestic and imported pork belly
under household conditions. Pork belly samples were frozen and thawed using refrigerator, cold water, and microwave thawing. Quality
characteristics were evaluated based on physicochemical properties (moisture content, pH, meat color, cooking loss, and TBARS), textural
properties (maximum compressive load, energy, and displacement), and protein profiles (SDS-PAGE). The results showed that thawing
methods significantly affected the overall quality characteristics of pork belly, including physicochemical traits and textural properties.
Differences in textural properties between domestic and imported pork belly were also observed. These findings suggest that appropriate

thawing methods are essential for maintaining pork belly quality after freezing..

Keywords: Domestic and imported pork, Freezing—thawing, Pork belly, Textural properties, Thawing method
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ulRre] A Qtol A FRF 91A1S Xk weba A
Aue o 3 ois B4 Hla ATs shEa ofujm

oflgt AXE = AR A 71xE zdc})

7|E AFolAE sis Wl web A=, aE HGE,
A Al e 5 F8 58 A7 Febrinkal B
Jom(Park 5, 2012) ol= s = Aol 7 F2
Aol S8t tﬂ’\"‘ = Hoizﬁ} olHgt A¥= ¥E, diE
IS RHEshe v & *01]*1 S EFE A 28
A ST s iREe e 2 desd
Ao dubE F4 H]aLof ix&% SrRteH(Park 5,
2012; Kwon 5, 2014), thA|2 #&3} © A9 &= 4
o= ZPEo] UA| 2uxt WSS AH ¥E, shsstod
ARESE A 22| S S0 RHEsHA] 3 A2l
ek HEel muidb it e SAl Rt
A= obA wig RSk wEbd 2 delde ST
ok 191 7o) =2 &4e sk, ARk v§ |
oA EEAoUAME FA Mol Fadte e MY A&
A dE WHE =E5vke AS HRE Ak olE 59
3YF, dHE ﬁrﬂOﬂH—J 2 HekE vjushal, A 4|
ARl 22| gl At s A3 vhe] Hagh 7=

Aeg At

- 18 -


mailto:inho.hwang@jbnu.ac.kr

W=
£ AR A HATY] Rels A, deEE
OlUPE AZHo A Fuflsldct Al RE AN AREAR 1+
S 2025, 10. 28, 7} 2025. 10. 29)3}F Z=QAF
*:?Zif:} I+ SH=ZY 2025. 10. 01, 7F3-] 2025. 10. 02—
10.09)2 FLujsta AR ofo|AvbAo| Hol HEY Z&

BB AGAR $7 F AWo| Agstgon, Yiuslt
el st ARl A ol sl
ofgt FAS B 9o AR A AHPeIA AHgS
W o) waAel el 18°Co] ol WEAL F A7
o] Aol 2ol kB O R 5T F LA
BE AP WEOR ANt

sEplE 5%

HR73 Halogen Moisture Analyzer& ©]-83}0] &4 A|2&
A AR T oF3 & 1 WA 2L Sl A% LEE
105°Co]m Alme] o] AzE & AR RAd <
WEET sugo] AMEe] Atk ol 35 2alol
B Agetsct

PHE

AAre] pHE Glass probe®t 2E=ZAAMA7E AtE
pH meter(Model HI99163, HANNA, Korea)2 ©|-8-5}0] probe &
7]0] A3 A1eJstel pHE Zstech Z4s7] 2 pH 4t

7 AETE g0 AT = S4stA 48] 24 ¥

el
B olgstsint

A =3

ARE T A SEeR dudt 7 duus YdaolA
3027k Abae} HEste] WAAZ] - AAHA|(CM-2500d
konica minolta, Japan)E ©|-&3}o] L= %=, a=Z M %, b=3}
AES 2451, 38] Wi ZAk] Bk ol8, 24 A

FEE D6SE ARSI

7[_017I-E.l=ﬂ|- I_-I I-E'_d|
A&l 7HE A FAE 7185 F AR F4o 254
(Thermo Recorder, TR-52, T&D corporation, Japan)& 2237,
70°C2 njg] 71E9% 3242 (DS-23SN, Dasol Scientific
Co., LTD., Korea)o| 4] 1587F 7}g3}ith 1587 719 &
ARE HEE 7Ado] °F 18°C9 =4 TAIZE &<t

5%

T2

—_——

2R ohg, O] 5L wlo|d e E A AL 71
7 l‘é SESHAT: ZFAUTE T Aol <o) Ab=s
At M%) = (Fd A FA - M 5 2A) / 7rE
A 27 x 100

7tERFE S54E s FAE A AEs 4°C PR
2427 W7t Bt & AT éxo off AMgsklct. 2+ A=
oA A6 eyt HasA 274 1.27 cme] oS 7-87)

A #3}aL, Instron texture analyzer(Model 4465, Instron Corp.,

2]

A EX

el B4 54

|

l:l]_l_]l_

ofe

USA)9]| Z2F=l Warner-Bratzler VAL Z
A Rt Azl HES Ausiic.
cell 50 kg, cross-head speed 400 mm/min
NaT 67l ZHS do] Bagrs ALgshae) Aee
FA o= 2o AdhE(Maximum compressive load, kgf),
2k o A|(Energy, J) 5 2t e Al 4= ¥ 9)(Compression
displacement, mm)E 5} 2m, ZF A 2|4to] Aik= et
3+ wEEAR wASCh

o

X7| A S(SDS-PAGE)

SDS-PAGE:= A|& 0.3g¢]| Tris-EDTA buffer(pH 8.3) 0.9 ml=
H7Velo] A& 7](14000 rpm, IKA T25D Ultra-Turrax,
Germany)Z #3(15%, 33)stgtk. &ML DC Protein
Assay Kit(BIO-RAD, USA)E o|&3lo] thila w2
A5t a1, SDS-PAGE sample buffer(pH 6.8)2 ©]-83}¢]
2 mg/mlo| E|=5 39t} FFE AlF+= SDS-PAGE HHE

=

A7 F 00°Colq 52 Feste] 4795 AR ol g5t
At
% T AE2 10%8.5 cm mini gel, 12.5% Acryamind
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4% Acryamind @] stacking gel2 ©]-83}o] 100 voltsof| 4] oF
1A]17F 3087 B85l9ct A7|gd%50] 89 & Coomassie
Brilient Blue R-2502 ©]-835}¢] "E‘/\”o}‘){";_l~ VersaDoc3000
(BIO-RAD, USA)C.& A3} 3t & wE=stgc).

SAHX 2|

tlo]Bl+= Microsoft Excel& ©]-838to] 2 A 2|41 Bt
2} EZHAXHmean + standard deviation)® LEFY ITh

24
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sisSo] o2 s~=28Ent pH
SR ol W A} )it SR AHEAS] iR
F2} pHE Table 1o Wb Qleh A 4t A ar7]
AAke] ESlEEe. Hy oF 69, 4<V§, 4:@ ALHAKCF 65.8%)
Hep o =7 b}EP*E} oE & it sk WA s
Y silso] A9 Akt T?:V\‘_]' A& 25 Aar|er &
2olE YERA] Fgto; AR QIA] sfstoll A =UiAE
58..89%, U4 56.98% =2 H%F A UElGth o] AR}
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7497t tEE o] A e Zhds o7 HashS A4}
sh a17] ol o omA o] s FHEE ditE
Holrh

pHE= =tUj4to] B4t 6.17,
Aol A o =2 7

b}

=
AF
=1

29]4t0] 587
2 merh ol 4e4
o] EjuA sl ofFt 24

HeIE §AEglon,
3 Aol vehiA] o

W shEROIA pHIE 71 sk, e

L
Helt} pHe 2E AgFtolA 5.6-6.2
AR A G als 7 S5

SteF. FA

- 19 -



o3 BAH S EAY 0| F E- A S AT BN E

Table 1. Moisture content and pH value of pork belly with various thawing methods

Origin Thawing method Moisture (%) pH
Domestic Fresh 69.39 + 1.61 6.17 + 0.12
Imported Fresh 65.82 + 1.81 5.87 £ 0.12
Domestic Refrigerator 67.58 + 2.16 6.23 + 0.06
Imported Refrigerator 65.36 £ 0.50 5.77 + 0.06
Domestic Cold water 68.76 = 0.76 5.63 £ 0.12
Imported Cold water 66.95 + 0.28 6.10 + 0.10
Domestic Microwave 58.89 + 9.71 5.67 = 0.15
Imported Microwave 56.98 = 4.06 5.80 £ 0.10

Values are expressed as mean + SD.

Table 2. Meat color of pork belly with various thawing methods

Origin Thawing method L* a* b*
Domestic Fresh 57.97 + 0.80 12.43 + 0.96 1496 = 1.10
Imported Fresh 60.83 + 4.46 15.59 + 3.20 18.12 + 145
Domestic Refrigerator 58.73 £ 1.38 12.23 + 1.17 15.63 + 1.11
Imported Refrigerator 60.70 + 2.00 12.22 + 2.86 16.22 £ 1.21
Domestic Cold water 58.85 + 4.21 10.59 + 2.06 13.68 + 1.71
Imported Cold water 56.65 + 2.74 12.29 + 0.49 12.03 + 1.44
Domestic Microwave 63.17 = 6.27 7.42 £ 0.74 1428 + 1.58
Imported Microwave 53.64 + 145 13.08 + 0.25 14.18 + 0.36

Values are expressed as mean + SD.
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Table 3. Warner-Bratzler shear force, cooking loss and Thiobarbituric Acid Reactive Substance of pork belly with various thawing

methods
Origin Thawing method WBSF (kgf) Cooking loss (%) TBARS (mg MDA/kg)
Domestic Fresh 3.40 + 0.73 10.63 + 1.03 0.20 + 0.06
Imported Fresh 3.61 = 0.77 21.10 £ 1.01 0.25 = 0.03
Domestic Refrigerator 221 £ 031 8.52 £ 0.61 0.24 + 0.01
Imported Refrigerator 3.72 £ 0.55 16.45 + 0.41 0.30 + 0.03
Domestic Cold water 2.34 + 0.34 22.82 £ 1.98 0.22 + 0.04
Imported Cold water 3.05 + 0.53 16.03 + 0.57 0.25 + 0.01
Domestic Microwave 2.92 + 0.27 19.50 + 2.02 0.24 + 0.04
Imported Microwave 2.94 + 0.53 17.02 + 0.84 0.22 + 0.01

Values are expressed as mean + SD.
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Fig. 1. Protein analysis of pork belly sampls by SDS-PAGE.
C-1:Fresh domestic meat, C-2: Fresh imported meat, C-3: thawing
with refrigerator for domestic meat, C-4:thawing with refrigerator
for imported meat, C-5:thawing in Cold water for domestic meat,
C-6:thawing in Cold water for imported meat, C-7:thawing with
microwave for domestic meat C-8:thawing with microwave for
imported meat.
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