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<SUMMARY>

Purpose &
Contents

The Halal food market has great growth potential. However, stringent
HALAL certification and other certification standards in different
countries are becoming a major obstacle. Therefore, the final research
goal is to select a globalized and localized HALAL certified HMR with
good consumer preference, and to develop a substitute material for halal
raw materials based on natural resources and to establish a bridgehead
to enter the Islamic market. For this purpose, we will select halal
cooking foods for export and domestic Muslims. In addition, we will
establish Halal substitute material development and industrialization
strategy, establish the basis of halal assurance system (HAS) and material
production of alternative materials and development products, and
standardize Halal certification manual and product guarantee system.

Results

» Development of halal ready-to-cook products based on K-FOOD’s
product know-how.

» Established HAS construction and certification manufacturing facility
based on Halal certification know-how of KMF(Korea Muslim
Federation).

= Establishment of analytical method and verification system such as
Protein identification method (LC-ESI / MS), Pork collagen
identification method (LC / MS-ESI), DNA-real-time PCR / Pig DNA
validation (Real-time PCR), The product’s pig component verification
(GC or electronic nose) / (FTIR), RAD component verification (FT-IR),
Alcohol identification, GMO verification method (Real-time PCR).

= Application of the enzyme derived from microorganisms in compliance
with halal standards, enzyme structure modification, characterization
and material development.

= Development and characterization of vegetable emulsifiers based on
polyphenol - protein interactions in accordance with halal standards.

= A Study on Market Preferences of Korean Cooking Food Products by
Focus Group Interview (FGI) for Domestic Muslim Consumers.

= Determination Factors of Preferences of Korean food Ready to Cook
Products on Sensory Evaluation of Local Consumers.

= Sensory evaluation of prototype using halal substitute material and
prototype using existing material using descriptive analysis.

= Verification of expiry date in export area for Korean food and
alternative materials.

= A survey on preference of six kinds of Korean Ready to Cook




products for local consumers.

A survey of characteristics and attitude of consumers perceived by
consumers other than overall preference.

Investigation of optimal points of sensory characteristics perceived by
consumers through just-about-right (JAR) scale.

Expected
Contribution

Obtain a specific technical advantage in the field of raw material
production and product development of halal ready-to-eat food.
Establishment of halal certified food material development technology
based on natural resources.

Halal  certification  manual and  product warranty  system
standardization.

Development of halal raw material substitute materials and mass
production process development.

Diversification and activation of domestic halal ready-to-eat food
products, contributing to halal food exports.

Establishment of Halal food and material production base and Halal
product guarantee production.

Establishment of data based on the purpose of establishing export
strategies

recognition of export target countries.

such as food culture, preference of Korean food,
Securing export bridgehead of halal ready-to-eat food for Muslim
population in Middle East and Southeast Asia, Africa and Europe.
Enhance product competitiveness through product localization.
Acquired the exclusive right of source technology to develop halal
certified food material based on natural resources.

Increase in value - added and farm income by suggesting various

utilization methods of domestic plant resources.

Successful

entry into market and export promotion expectation

through the development of localized Halal Korean Ready to Cook.

Keywords

Halal

Food
processing

Alternative
ingredient

Halal
assurance
system

Consumer
preference
testing
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Strategy of 3-MCPD in Hydrolyzed Vegetable Protein (HVP) Soy Sauce [o}®
3-MCPD A 7+3} et gh=r2lF31813] 41(5):522-527 (20091 thdk A7 F o] Ut

AISAA] AG @558 2 424 wdd 7% I 42 AR AL L AF A$
ATTANA MBY TG oA Um HA BEY 9 B WIS

- okl EE vk el vk FEE R 24 DU gERnd] Zds-
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BEAGe HeP AHe) e xe) A A S3Fo) AA gasn, x F Al
AR R FolH o2 FUsE AFRE vEl o] &A1Y AFAS Aol SCl=&
17 5918 (Journal of the Science of the Food and Agriculture, DOI: 10.1002/jsfa.71932,
2 APR 2015)

Cooking quality Texture properties

5 | Cooki ; Area of

ooking water
ampe .g. b Cooking loss (%) Rinax(N) E (mm) extension curve

turbidity

(N« mm)

Control 0.67+0.012 11.55+0.48? 0.30+0.03* 5.56+0.39% 1.96+0.17¢
OE 0.68+0.03* 11.20£0.422 0.28+0.01° 5.42+0.32% 1.85+0.17¢
SPI 0.31+0.04° 7.17+0.23° 0.34+0.01°> 5.62+0.12° 2.18+0.05°
OE+SPI 0.21£0.04° 6.20+0.47° 0.37£0.02*  5.75+0.21° 2.77+0.11%
Control : rice noodle, OE: ogaja extract, SPI: soy protein isolate
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@14 126% S
L
W axd pu iy 10,7224 0
LRI I - -
=1 ' 20 —— Wheat
o ¥ g — -Wheat+GT
Jg 8 = ——Rice
é " 3N - - -Rice+GT
& —— Rice+PP
24 10 - - -Rice+PPI+GT
0 ‘ : ‘ ‘ : ‘
Wheat Wheat+GT Rice Rice+GT PPl PPI+GT 0
0 4 8 12 16
Polyphenol 68.46 mg/400 g powder, PPI: pea proteinisolate, GT: green tea extracts Storage (Day)
(A28 & 324A]

= o] AY AFE F3 F=8& T K-Food 3] Bl 4P 7155 ZAbe] Hagh AT
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- Focus group interivewe} 22 A& A7 7|H 92 FHal 7[H<A
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Dim.2
Dim.2

Dim 4
Black pepper
arilld aaric

Souré

Tender

sweet, BBQ €& Dim.1 = salty, Doenjang, cheese Salty, spicinessé& I-:;imAl -» Sweet, umami
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Shallot Puree
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111 &2F% AF 83 (F A-D
A H=dE M= A
+ & =2k 10g, 330g etc
Tomato Ketchup « I MR SErE O IEFHEE JHA L 9F Region Food Industries Sdn. Bhd.
:_ =210/ 5%

o ITEFZ=F, 1250g
L2301 2 MR & YES YO LL 4E K

VIAS Bawang . SAlQ OOl Ab2 Tl O L xapg e

Merah Giling OFAIOF 84101 20| i- E!‘— Ml a0 £ Muhazrin Holdings Sdn. Bhd.

=7t AUS

cease | Crerst ETEEol M3 A2 HES D UG
Crounded and * HA|D] H|2HE ST O 2 Perusahaan Maz Sdn. Bhd.
o X130 Y= arer o=
Pounded Chili de| A= 2 28
s IEFEZE: 325ml
Jdlen - it ZH5H0] His A® 223 50| S
Sweet Soy Sauce | O SIOIS 2% Tot, 283+ dakel WS 2o Jalen:5en. Bhd,

thousand Island

Zaf: 3kg
2 HESE UE HE
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SPICES & SEASONINGS
SPECIALITIES SDN. BHD.

Aunty Ma's
Steak Sauce

Nan Unggul Resources

Spicy Anchovy
Chili Sauce
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HALAL MALAYSIA OFFICIAL PORTAL
PORTAL RASMI HALAL MALAYSIA

Foreign Halal Certified Body

Announcement : MAKLUMAN PERUBAHAN TERKINI SENARAI BADAN Verify Halal Status : |

* PENSINLAN HALAL LUAR NEGARA YANG DHKTIRAF Search

Recognised Foreign Halal Certified Body
Recognize International

Certification Body
Recognised Overseas Agency list
Actually very important for all Muslims to understand Islamic bodies that are recognized throughout the country. This

can prevent the user feel hesitant to buy gooeds or entering certain premises when abroad. Knowledge of corporate
logos islam recognized abroad is also important so that users are not confused.

Here s the list of bodies recognized by JAKIM abroad. Users can contact a recognized religious body or contact JAKIM
for more information.

®

Please click icon above,

© 0000

3o

Social Media

Halal Apps Addres [ Location Visitor

Pengunjung terkini :

11,034,586




KOREA

No. Organization & Address Contact Halal Logo
39 | Korean Muslim Federation | Choi, Youngkil (Hamid)
glg(ﬂl:)d i President § .o
sadal-1o Lug Tel: +82-2 793 6908/+82-2 794 g~
Yongsan-gu 7307 0 J){}
Seoul 140-192 " Korea Fax:+82-2 798 9782
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kychoi@mju.ac.kr/kihf@hanmail.net
koreanimam@gmail.com
112 A% Hl & % QAF 48 A7 v
International | 2100 Z(c}AMQF =7}), 2100 & (oFA|QF & =71
JAKIM - & QAF AAY /s E T IS AAGA oA F
- AH&6FF) 1,4409H+ ¢
D EET 24079(2,10024)
- Aaul 1559 109 /- TA A [ F7HA 8
- AAL 171 M-, 7] 209k | S 259k 70‘%,03‘#,33‘.%
0%k [ AlF BUAAFHFA A [ FoHA BE
KMF AAE 2911=
- QISR FE 9609 [ FUHA E =
- 31 865 5) 480N (FIHAIE )
+ 511605k AR (0] 79607 1+9) 5 3607
O KMF7} JAKIMel H]sle] oF 1/42] H]&o 2 AHHY
113 3
O KMFE JAKIMe] Q1A @3¢ §9% &8 A% 7o 201395 445 ol
oL
=
O KMFollA I5< T A9, #l&2 JAKIM Q159 14 +F
O &g 5 AA 13 A AF H7E 38 AA 5 AES AL Tol T8 wEkA
Loy ofgof o3t QslE HAE & ¢ Jow, wE Jrmo] Jhesit= R
A B E Al e JAKIMETHE KMFE Aglsts Zo] feld 2oz 1Yy
O 2&42 S¥& 183t KMFE HF A4
12 Alz 33 9
121 @87 R4LAE JPL 53 AF 47pEz

O Alzx7dn 4z




- 23/ Az

122 EZ4 Y3 AYr|2Z IAHXIE

O 24 . ngZTAYIAZ T Abo]= 8 24 A4 8o

FAAFO]Z ¢ 170mm * 100mm
- T 2.7g/A (FSdvg 2.56g [ 17]<0.14g)

- 7] SPEC #§ ZAA oIz @ A4 o4 gl B9

12339 w2 3 A9
WA &28 FAALEL7S s
O 53 : Aeyutx A& A5 2Z4ATT, 3 A4 IR
O 23UH&
- Y ZEkuk Afo]l & ¢ 375mm X 305mm X 105mm (A : 3~4mm)
- Ad 7S 0 20070
O 234 3 4

Aol 24 HAE F3

W23 I AARHARLI G Aes AERg TUHSE
A

O

O 2AFUH&

- ) ZeEkal s Abo]l & ¢ 371mm X 305mm X 103mm (774 : 3~4mm), 20074

- By v o QEA ol AeHEA A [SEAUP) X 3EA(DOWN) X 3EA(UP)]

- ZYE Afo]Z : 1,200mm X 1,000mm

- ZHE HA Uy - ZHE std 1A 18 23 137 ZHAGBbox X 3box X 13
o) 1,053EA / Pallet

SPEC A& &4 o] gl &<




124 =% 34 7€

od

<lo R
R o < | &
o E | o
m| o o £ S| om s <+
lo
bl U _ £ 3| 5 S i
R K = K ol 2 |3’ . K
- 31 " = o “ S o M o o
U PL = iy a |maS = M_ﬁ.v_ < &
_AIO KO 2 ny R 0 . . - g .. H
= |[F =% DY %0 w_ﬂ% £ |WHWHZ| N s
2 s il | E (WAool g4 H Ho
SlRr M~ i DO o T o B B B
o o oo = N | H o= =
oy d Ko 0 S T S
N N o KO KM K {F <R <F| zr ook ol
N i IERPNEE LN I RN i
—
rox| 51 - wr O
W m_u ol ] KM
= @ - <0
" — s < " r =
jol o > — (@] KO Hy ©
oo n N
KR K g = o H 0 o
N O = | — =
g0 Dl =F® ol B T | o | wx = it
o U — o 9 3 = < —~ U &=
31 > 55 = | ol ol = | @ Al RO H| =
_u___n = 322 ol I+ X JF wr o L% < Kir = = il
K R0 36 Jo o e o~ Q2 @ o+ ol =7 3
- = ol R o S A N o I I el
_AO = K _ 3 qr Ho =S| X (W s _ <O R W
K & e il oo X | MW |~ o = N — H ) o+ foll ==
ﬁ O W RS B2 oEr| . | o ol Gl oo [ B @ — R
o TE ' = mepold|lesy|l B | P@w (AT X
oo 10 K ~ W ol HoooF Wouo | o | B (<l US| ®oH
| s b |TWEEEO| R | RS | 5 | TA& |FokT| M
_.u._"_ N i SN RNV S ) R R - NI P RENTY RPN
o __M_.ﬁ_v m
bl o
(]
— — — ~ - -
Z < T o ol 0 9 il KO KO —
i < K KEl wr- < S =l IH IH 23
[a) o1 LG N LG = = Oju K <l T
@] KT oH! oo oH m Kio S} <+ ar
O




323}

1

Tl
N

L3 Az AE +

ay
[ i
g -
: )
N
U G
< o 3
o X M
2 -
B < w
B i r
Q_O :T ‘mwa : i ..M.WAO
= B o il =
N o o B o 3
T o g ) =
a3 il A
> | d R
[aN]
oA g U g '
do i 3 T
oju < k) W B o In
P > :
NV_.E 63 En_ — - @ :
EE = &
2211 o -
”\}L I I ,,.N.e Mu Wm
P Q -
o
i mmm 2
» : w7 el
i S




5) HALAL A% 9% H¥ 9

A z 2}

o

OA =z

4) HALAL

) AATA <7 EMo| wel B x|
2) An], gz}, FLH=7- 5 ‘HALAL® 2g7 Fz 9
3) HALALEF &=

¥ ATe 9% L2EF(EAS) AHES T

2 A& AHREESA)

AN AYA AR oo

A




DEERESN

= _
D #AA %< 2) 2AA ol

szl

——

D =AA 79




6) =& 2

8) utoir

EE AES 289 HH #A

1) HALAL 9% - A

L4 ADF=oledn SEHUF AN FF AR AY dAe AT AFA 712 3 T8

B &g AF &4 ’ELTX]' ETA=S
- TP ZES 5 oledd tE TEH olsE niFor FEyH o]

o 23 S5

B &2 34 dolguols 75 dd AH SH
- AlA g Ao A AE wetste] AlF RS
- g QS 52 A% AAZ F8E T3 HEH Al
- g FAAA Ad AR 55

W &2 A" A AL 298 oY KMF 2572 as55S ANt 1S5 #& 713 Fol
ANEE % RUEHP S dA AB8E7] 2%0 371 8 AA)

i)Y

#oll

r.:l_‘
AV
Hy

1.5 2017 Global Food Trend & Tech Conference %
H =24 EAC o3¢} HMR Al 7l& 8A& 53 @ AF9 =249 4AgY F3)

LRI gRaE




2017 229 2]F 4+ TOP10 EF = w}of
- Clean Label
Disruptive Green

Sweeter balance
Kitchen Symphony (o]=2<1 S2lo] g AFZro] gls)

Body in tune

Plain Sophistication

A )

AN

Encapsulating moments(¢}3 4] A}, sharing, tea time & A]Zto] gt
Beyond pester power(o] @ o] An|Ake] A7)

Blurring boundaries(#|5#2] Gl gt A7} ofufdt, thFst AlSol As=H = #F)
Seeds for change(th¥st F&o A& =i A)

nAE e

- IR A& JbsA AN THsE AAlE 28 24 FH &

- HMR 7} 7]< : Microwave heating Process(Micvac)

AESA, 174, FFE #5718 BT USAE 5 Us e
- m g EAY - Ax 23 7]<Mark shakr)
O ANEdZE : 228 A4 2Ed, T3 3 d& dH=7F 1e A= 89 EdlE 9o
2. HMR AAF 712 2 A= H7}
2.1 A¥ Line-up HF A
T = F5 A4 AR HF F8 F5
AR R A 5w
A 871 ArtEa7) st ARrEa7st
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2.2.1 NO-MEAT TYPE AZ AL A3
B =Udsty dudd g 9 AR ZAE AF A=
e A% o
FaR=121R=1R=)3
A 2H 871 B DEA
B 37744 ASEA
o] 59 # o] 60EA
715
Ak o] 60EA
4P 87]
g7 e 45EA
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TOTAL 365EA
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454 Ingredient
B89 Dried rice(Puffed Rice)
SFdol=
Azz4 Dried choy sum
R Dried Carrot
AZEIHA Dried Shiitake(Mushroom)
A
3% Red pepper paste(gochujang)
A& Sesame oil
7 Sugar
Zi Ry Soy sauce
O|AEJH|E Yeast flavor powder
b R il R vegetable taste powder
vl 3+l Pear puree
A 4 Water
IR A" Fructose
NF=FE Laver extract
ol -A o] Polyglycitol Syrup,
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Isomalto-oligosaccharide
Onion

Garlic

Roasted peanut powder
Ginger extract

Disodium 5’-Ribonucleotide

1S3t} Red pepper Seasoning powder
ST Black pepper powder
g A7) 2= Chili extract
T4 Citricacid
A wF, o, d Peanut, Soy, Wheat
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z+ A oj &
2) A= AA(700W)ol] 3% = 3},
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O ExNzxw
- BAA A A, g EA
- A5 A - B8 wH40g), F#lo]Abg), FH(15g) 42~(30g)
454 Ingredient
5484 Dried Rice(Puffed Rice)
H| 2 7] A 7 Dried glass noddle
Fdol=2
Az Dried choy sum
g Dried Carrot
AZIHA Dried Shiitake (mushroom)
Tl
7wl ot Sugar
1+ Soy sauce
FE Suy sauce
v} 72 Pear Ppuree
A= Sesame Oil
BUEIRRG Fructose
nhs Garlic
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Cooking Wine

Meat Flavor Base(NO-MEAT)
Onion

Oyster Sauce

Malto Dextrin

Modified Starch

Kelp Extract

Vegetable Taste Powder
Caramel Powder

Disodium 5’-Ribonucleotide
Glycine

Black Pepper Powder
Ginger Concentrate

Soy, Wheat, Oyster
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Purified Water

Red Pepper Paste
High-fructose

Sugar

Maltodextrin

Vegetable Taste Powder
Sea Tangle Extract
Onion

Yeast Extract

Garlic
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BR rZulEd Broth Powder
L-2FEHAVER Monosodium Glutamate
WA Modified Starch
34 Emulsifier
A3t} Red Pepper Seasoning Powder
2715 Sesame Oil
5 -8 R LE|EolUEF Disodium 5’-Ribonucleotide
SukiOUER Sodium Succinate
S Black Pepper
A7)~ Chili Extract
DL-¢tehd DL-Alanine
*ok & %] = |9 Soy, Wheat
&l Rice cake
5T 4¢3F&
=l Glass Noodle
- 24
D524 AA 9, 9G¥, 225 91 =AL E@0mhs 2=t
2) FALE AR 4 T AAHJA(T00W)el 37 30%7F x 7t
3) =g & Z v A AAgth
O A7 Fo]
- BAA A A8, 3T
- AAE FA 0 A22(33g), FH05g), H(80g)
454 Ingredient
Pl
&k Onion
=% Fermented Soybean paste
7w Sugar
FukEm Onion flavor oil
FA Red pepper paste
BUEURRG Fructose
TEYAEY Malto dextrin
L-2FERIGESR Monosodium Glutamate
BE rzulEd Broth Powder
A3t Red Pepper Seasoning powder




= PASSS Rice Bran Oil
3hA Emulsifier
Iz Palm Oil Seasoning Powder
A Salt
5-f R LE|EolUEF Disodium 5’-Ribonucleotide
SO UE R Disodium Succinate
FFEd Black Pepper Powder
DL-¢gkd DL-Alanine
A FF, dF, 2 Peanut, Soy, Wheat
| Rice cake
TERAE diE
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- BAA 74 2871H, XA

- A7 FA o B A=(1.78), 7 9(0.729)

454 Ingredient
nYgFEEET Seaweed Extract Powder
AA A Salt
b R il R Vegetable Taste Powder
H| S Dried Seaweed
TR Radish Base Powder
ulEu o] 2~ Garlic Base Powder
L-2FERIVYEF Monosodium Glutamate
o) Akt 4 Slicon Dioxide
= Z =] iy Sea Tangle Seasoning Powder
3T Black Pepper Powder
5-FEFEFU LEEUEF Disodium 5-'Ribonucleotide
= DU = B S Soy, Wheat
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454 Ingredient

A
FE Brewed Soy Sauce
aA4g High Fructose
=4 Oyster Sauce
718 Sesame Oil
Ao Sugar
HY 72| Pear Puree
Fut Onion
L-=FERIYESF Monosodiumglutamate
nh= Garlic
A Salt
Lkl et | Dried Caramel
AR FE & Sea Tangle Extract
AR Ginger Extract
TFEd Black Pepper Powder
HAAHE Modified Starch
TRt Citric Acid
DL-<+2td DI-Alanine
dHA O d, 2AFE) Soy, Wheat, Oyster
Fdol=
F2FE I A Dried Oak Mushroom
A ¥t Dried Onion
g Dried Carrot
Az 4 Dried Choy Sum
Zr e Wheat Gluten
il Glass Noodle
ol =2 D Wheat
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D ARk A 2~ ¢ dosage down
2) FAMrEI 7| gkA 2 0 b Fe], gk, gk 5 Dosage down
H ) R A 2 B 7|k
4 5 i 4 =B ™
ERFEE FEE
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% HVP
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A oFui}
AZTHF E}-¢-%
= HVP
7 DL-¢2hd
W Ed 3 29
ik S
s L-2FEH4UEF
3z 7S 4 7l o
A7) [PH] o] 2~
EER A
A 57
9 EHY S-Z B LE| =0 UEF
GRFEETY B A B
B0 S| EF
L-2F8IMdYEF A A
HARE Toasted Onion Powder
S-gl R EE LE|EolUEF ERFEERET
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v 3z ] 7p A 4
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5 HY= . @5 Az, wlHgef Az Tt AN 4
6) #=l : dosage down
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5-Z R 7Y LEEoUEF W EZ T F S AF S A

7 al Al

SHMOIUEF SFET

HVP HA A5

=4 TAL

SFEY HVP
[PH| o] =~ A A =
SPAl =Y Fheta g

g

A= - HAF R AFY uF AL T AH3

1L HF AL AFY iz A FHe HAg
L1 gz A% 34 38 IZ44
111 &F 8§ gEo] T o|32ZT IFHXIE
O &4 . ®Eo] ZTgolarz 7 Ao]z g x4 A
O A8

- XAl Z : 200mm * 100mm

- T 3.0g/4 (FAAxFY 2.0g | HAvt=sgol 2 1.0g)
O A7k 4 48
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- X Aol & ¢ uE3gE, A®al 100mm * 160mm, #-A 9 100mm * 140mm
- % ouFeu, AEal 100g/4), AuE 90g/2
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i A% [ T ART A (Staphy] | 100,0000 CFU/g o & n=1, c=0)
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459 Se o] ol o #5718 10
4549 =z 4 F | AxdanEsY
1 ey AAda g Man deug
BN S E
FHfdd el d ojfaty FFE THLE A4H T T Lol
=g Hia v -5 -2 YA e(AFE) - x 344
XA AE Ay 23
dejAfdEd (deA feEd idE
34+ 108g/4 % 12ea = 1. 296Kg/¥} ¥ %
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!
B %=
£4d | 4374 i . it 2 ANFA/EERERA
1 o A4 gk gk n=1, o=l
i Y A 100000, 0000 CFUSg @] &} n=1, o=l
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app. )
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7| eAbg
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g [ Wape EAE it 7 AN ER A
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Ad Ao AT Saleonella | &4 n=5, =), n=)/25g
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3 s 1003000 g =4 n=1, c=ll

re |en
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‘hairman of the Halal Commitieoe

&

KOREA MUSLIM FEDERATION

39 Usadan-ro 10gil, Yongsan-gu, Seoul 04405, Korea
Tel: (82-2) 793-6908, (82-2) 794-7307, Fax: (82-2) 798-9782
www. koreaislam.org

HALAIL CERTIFICATION

KMFHC18-180 Date: Sep. 14, 201

TO WHOM I'T" MAY CONCERN

Halal Committee of Korea Muslim Federation hereby certifies that the
products listed below mentioned have met the Halal requirements in

accordance with the Islamic law.

1. Cupbap bulgogi taste
2, Cupbap bibimbap
3. Cup japchae
4. Spicy topokki
5. Jjajang topokki
G. Cup seaweed soup
(Six Products Only)

Manufacturer ! TAEKYUNG FOOD&EPROCESSING/ Deagu Plaw

city, Korea
Distributer : TAEKYUNG FOOD&PROCESSING
13F, Doveon Bldg, 112, Yeouidachang -vo, Dongjok - sgu. Se

iy

s S SRl

sy

Korea

Valid until : Sep. 13, 2019

Yours in Islam

P

Ahmad Cho Min Haeng
Chairman of the Halal Commit
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989.12 Salmonella sp., Escherichia coli, and Other Enterobacteriaceae in
AOAC Foods Biochemical Identification Kit Method

1. Preparation of Inocula
1) Agar 8jX] oA colony A&} 3
2) Incubation (35C, 18-24A]%H).

AFEEl A 2 colonyE &7t




3) cytochrome oxidase test 2 A].

4) Rods(Zt+-negative) test 7} A A|

5) Test tubeol salined} AlHujR| ] #+& Y=
(et W=7} McFarland No. 2.03 5% o}EE)

2. Inoculation and Reading of Unit

1) Kit unite] inoculation well $Zo] #@EHE D=t}

2) incubation(35-37C, 4A]zF, CO, x)

3) VP test inoculation welloll9F 20% KOHE <8-S 0.1 ml¥ 23] 2=t}
4) A7z WstE 715 (VP teste 102%)

1>
2
of4

=-_

{Conventional PCR (simplex) : #&3A thA+ A=

F=dA A+ (Enterohemorrhagic Escherichia coli)

N

.ol F - mTSBHRA] 740l A Sl 2H(35~37C, 24A|1%H)

2. ¥MjF : TC-SMAC WiAI(MA 66)9 BCIG FRMAA 730l Z+2t )

QF(35~37C, 18~24A%1)

3. 1A

- TC-SMACH] A o] = sorbitolS E3l|3tA] o FARIES BCIG SHHu) A

oA A=A ek 7} 57 ol4e Fshe] REDHMA §7 35-37C o)A

18-24) 7t %

- @%m @%o] 57 o8t A 7b5E mE ] istel A
[e)

FE

4. | EEA 32 49 : PCR
D FFFAA FHl
(2) PCR Zg}olm H7|A <
- VT1 (180bp)
(F) ATA AAT CGC CAT TCG TTG ACT AC
(R) AGA ACG CCC ACT GAG ATC ATC
- VT2 (255bp)
(F) GGC ACT GTC TGA AAC TGC TCC
(R) TCG CCA GTT ATC TGA CAT TCT G
(3) PCR ®Hg- =4
2Z8, MgCl, , dNTPs, primer, 3DNA, Taq, S/
4) PCR Hhg-z=7
HhS 19hAl: 103] ¥hE-o 82 A% 65C
- ‘3}% 2FA: 53] ¥rE o7 AFLT 64ToAA AZsle HEg 3 <4vlth
1T ZAaAA w1 53 = A= 57} 60C
F-S- 3TAl: 103] whE o= AgE 60C A
S 4ATHA]: A1 AJZEE 150%, 108] WS-
(5) 23 &<l
- Z719F 2% agarose gel)
- DNA Z7]E & 4 I == 100 bp LadderE sAlo A7
- VT1 %A= 180bp, VT2 FHA= 255bp°ﬂ/‘1 SR E &l 7Hs
- VT1 =& VT2 34271 &9 A2 =8 dAdde] A= 22
&

H}
H}

5
5}

= %




5. A=A UAT = OAF Ol57H7e Aol mg
TC-SMAC(H]} #|66) vl =] & /\}%— &l sorbitolS &) &k

A
o HEEAL RS 2 A7 B4 ol FAFFo o 57J+ H7 &%
ol A2 AzAZE A Wil wEl A HFHeE HMESLE
AZANVTUVT2) <¥4d, 0157 9 H7 A &<l tiddo=E IRIHJS o

O157:H7e. 2 4.

(i
Al

<Conventional PCR (multiplex) : E, coli O157:H7, A=ulg}, A F A7,
g 2H o} R A EAV 2~ HED

1. Bacterial strains(growth conditions)

- E, coli O157:H7: CR-3(tryptic soy broth 10ml, 37C)
- Salmonella spp.: [FO-3313

- S. aureus: IFO 13276

- L. monocytogenes: ATCC 43256(BHD)

2. DNA 3= Ultraclean Microbial DNA Kits

3. PCR

1 mPCR mixture A=

2) Amplification

- initial 94°C, 3 min

- 35 cycles: denaturation(94°C, 30 sec), annealing(61°C, 35 sec), extension(7
2C, 35 sec)

3) samples

- genomic DNA 300, bacterial DNA 2 ug

- positive control: orgamism DNA

- negative control: no added DNA

4. A718%
- 2% agarose gel(ethidium bromide 0.5 ug/ml)

i
Al

{Conventional PCR (multiplex) : verosAANZ+ L 4 HAESD

1. sample ZH]

1) Primer &%

2) LB brotholl A & wjF@37C, 18A]7H
3) 95TC oA 1083 71E 3, BE3IH(-20TC)

2. DNA &
3. PCR
: 30 cycles A A
- ou] 7}FLE(94C, 5%), denaturation(93C, 2%), annealing(55C, 3%),
extension(72C, 3&)

4. A719%5(2% agarose gel)

i
Al

<A 38AF(APD + Conventional PCR (simplex) : 2] 2:H| g]lo} R Alo] EAY|
2, v A G2~ 5 A

1. sample ZH]




D AE 443

- Listeria monocytogenes : Listeria Enrichment broth

- Bacillus cereus : € A4+53] 4] o

2) 30C ol Al 24A1%F Hl Y(Listeria R

I H =

- Listeria monocytogenes : PALCAM agar

- Bacillus cereus : MYP agar

4) 35C oA 243 vieF 3 &2 e A

- Salmonella, Shigella, Vibrio para haemolyticus, Yersinia enterocolitica,

Staphylococcus aureus, Clostridium perfringens, Campylobater jejuni
CAEFA L FAAAPRABAZ P Fa

2. WA M+ 54

- Listeria monocytogenes

1) PALCAM agarell A Z289] 3+5 74zl gt A9

2) 0.6% vyeast extract”} A 7}g Tryptic Soy agar(TSA-YE)2} Blood agarol
streaking

3) 35C oA 24A1ZF BlF & g-hemolysisE UEM = FFo tiste] 1384
A} catalase, oxidase testE A A|

4) CAMP test, API Listeria test kitE o] &3l A

- Bacillus cereu

1) MYP agarollA &&3F &2 zt= B35 32 Ag

2) Tryptic Soy agar(TSA-YE)<} Blood agarell streaking

?i) £ -hemolysisE YelH = #Fo tiste] 1389 A, catalase, oxidase testZ
EJXPI 50CHB¢} API 20E test kitE o] &3t &4

3. DNA ==&

4. PCR

D 94C, 28(94C 30%, 60C 30%, 72C 30%)
2) 35 cycle HkE
3) 72°C, 583 AHA

5. 2719 %(2% agarose gel)

(i
Al

<Real-time PCR (simplex) : A=4dlg}, E. coli O157:H7, g]2H g0} R A}9]
EA 2 A=

1. sample FH]
1) Bacterial strains
- Salmonella typhimurium (ATCC 14028s)
- E. coli O157:H7 (ATCC 43895)
- L. monocytogenes
2) media
- Luria-Bertani (LB) agar medium (salmonella, E. coli)
- tryptone soya agar medium (L. monocytogenes)
3) incubation : 37C
4) inoculation




5) confirm
- S. typhimurium : Salmonella-Shigella (SS)-agar
- E. coli O157:H7 : McConkey agar
- L. monocytogenes : PALCAM agar

2. DNA =&
BAX DNA lysis reagent

3. PCR

- initial 93C, 2 min

37 cycles

- denaturation: 94C, 35 sec
- annealing: 69°C, 3 min

- final extension: 71°C, 5 min

o
o
|

. Detection of Escherichia coli O157:H7, Salmonella spp., Staphylococcus aureus and Listeria monocytogenes in
Kimchi Multiplex Polymerase Chain Reaction (mPCR), The Journal of Microbiology, 2006, Vol. 44, 92-97

. Polymerase Chain Reaction’y @ "EZFFAZ o] &3+ VeroEAMANATFS 7%, ] Korean Soc. Microbiol.,
1998, Vol. 33, 99-110

3 A5 AYE o HYA vy E 29 e XA}l Korean J. Sanitation, 2005, Vol. 20, 23-31

-4: Simultaneous detection of Escherichia coli 0157:H7, Listeria monocytogenes and Salmonella strains by real-time

PCR,,International Journal of Food Microbiology, 2003, Vol. 84, 217-224
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2.1.1.2 Lard ¥ FAMEs (3% B-13)

Ay wAl g

<GC-FID ¥ GC-TCD : FAMEs &4

963.22 Methyl Esters of Fatty Acids in Oils and Fats
Gas Chromatographic Method

1. Apparatus

1) GC - FID
m]ectlon %E column =Xt} 20-50C =4
- column &%: 220C(£1C)

- Columns: 1—3m x 2-4 mm(@d) glass or stainless steel
- grain size: 150-250 um(NO. 60-100)
AOAC - stationary phase: 5-20%
- flow rate: 20-60 mL
- recorder: 0-0.25 or 5.0 mv range
- injection volume: 0.1 uL
2) GC - thermal conduct1v1ty detector
- injection &%: column =X T} 40-60C =74
column &% 180—200°C(i 1)
Columns: 2-4m x 4 mm(id)
grain size: 150-250 um(NO. 60-100)
stationary phase: 15-25%
carrier gas: H or He
flow rate: 60-80 mL




- recorder: 0-1 mv range
- injection volume: 0.5-2 uL

2. Reagents

1) carrier gas: N, He, Ar dried and containing <10 mg O/kg
2) other gases

- H, 99.9+% free

- Air or O, free (K2 ppm hydrocarbons equivalance to CH, )
3) reference standard

known mixtures of Me esters or Me esters of oil

3. Operating conditions

Column | Carrier gas flow | Concentration of Column Tm
id (mm) (mL/min) stationary phase ()

2 15-25 5 175

3 20-40 10 180

4 40-60 15 185

4 40-60 20 185

1>
i

{GC-FID : FAMEs #41>
A FhxazrpEzese] o 34 2 Py

1. EFEH] ZA

D Agal 2FFS A Zegam0 AU3] HIT F, 05N HE-SF3 U E
49 7hgh

2) Zgta3 9o FEWAVE HXEt 5~1087F S FFI &N
o] dojA wj7px] 7}d 3T}

3) 14% BF3< 7}8la 7FE@2E) -> n-gl&t 718l 7FE(QE

4) AJUYEF x3lgHe 71

5 A&l A HAeES HI F FLIYEFS vhete g4

2. NP g =A
D AAE §AFg2=T H & 14% BF, 713
2) n-dere sheta HA0E
3 YHUEF T39S 71
D FFAA HABEe A

3. AP x=%
- txaEvtEayy =24
- 29 5% DEGS/ZZE2&EE WAW)
- FYRLE: 230C ~ 240C
- Z8e%: 190C ~ 195C
- AZ7)e%: 230C ~ 240C
- A7t L FF A 40ml/E

4. ARAE: GC &4

(i
Al

{GC-FID +FTIR (fourier transform infrared spectrophotometer) : FAMEs %
Lard #43>




1. Sample 4]

D A=x2S oven(100C, 3h)ol =

4) =& fate fiter paper® olg3 HW F o FEL anhydrous
sodium sulfateE o]-&3] A A.

2. A 74 A

1) GC-FID

2) FAMEs(fatty acid methyl esters)e] standard

3) FAMEs®] A #3-4](internal normalization technique)

3. calibration standard
D beef fatoll 0-100%¢] d2Fo & lardS 4]o] standard setting.
2) beef fat, lard®} blendsi= FTIR spectroscopys ©] &3} £4.

4. Fat % (hexane %)

5. FTIR
D FTIR 2~HEH
- ABB MB3000 FTIR spectrophotometer
- DTGS(deuterated triglycine sulfate) detector
- KBR (beam splitter)
- Horizon MB FTIR software version 3.0.13.1
2) samples= 20T ollA] HATR ZnSe crystal A &3 HEZ8A ==
3) data 3
- 400-4000/cme A=A
- resolution of 8/cm, 32 scanning

r
Al

=

{GC-FID +FTIR (fourier transform infrared spectrophotometer) : FAMEs %
Lard £4>

1. Sample 4]

1) pig fat& oven(90-100C, 2h)ol X

2) =& fate triple-folded muslin cloth® ZA#W %, anhydrous Na, SO,
gol JofE AA.

3) 9AIEZ (3000 rpm, 20min, 23)E A= B8 ¥ o I(filter paper).

i

2. Fat =
1) cream sampleE F=% HCl 2mie} & 18mle} &3t
2) H}ES B¥Zu 7)o A chloroforml 2 F=.

3. FAME #4] (GC-FID)
- Column
RTX-5 capillary column
- Sample injection
- carrier gas: Helium 6.8 mL/min
- initial temperature: 50C, 1min
- heating rate
- 8C /min(180C)
- 8 /min(200C)
- final temperature: isothermally 5min




4. FTIR
D FTIR 29 EH
- FTIR spectrophotometer Nicolet 6700
- DTGS(deuterated triglycine sulfate) detector
- software of OMNIC
2) samples= A2 4 HATR ZnSe A &3 HZ&14 E+E=rh
3) data =3
- 4000-650/cmel Al =A
- resolution of 4/cm, 32 scanning

e
Al

<GC x GC-TOF(time of flight)-MS : FAMEs % Lard #4>

1. Sample <H]

1) A=x2S microwaveE £ 714,

2) =2 fat> TolAl glass woolZ A At

3) anhydrous sodium sulphate® o] AxA|ZIt}
4) B4 A7A PFI(-20C)N A BAZ)

2. Fat &
- HA, =, A 9a

3. FAME 1]
- Fat derivatization procedure
1) fat sampleS hexaneol &3 A%,
2) methanolic sodium solution &7} &, FAME(hexane layer) 4.
* FAMEs(fatty acid methyl esters)e] standard
- 37 compounds (C4 to C24)

4. FAME &4 (GC-FID)
- Column
(D non-polar DB5ms(30m, 0.25 mm i.d., 0.25 um film thickness)
@ DB-wax(Im x 0.10 mm i.d. x 0.10 um film thickness)
- Sample injection
- 1.0 ul with split ratio 100:1
- GC injector at 250C
- carrier gas: Helium with 99.9999%
(D non-polar DB5ms
- initial temperature: 40C, 3min
- heating rate(157C /min(160°C), 2°C /min(250C))
- final temperature: isothermally 5min
@ DB-wax
- initial temperature: 45C, 3min
- heating rate (15°C/min(165C), 2°C /min(2557C))
- final temperature: isothermally 5min
- Peak identification
- TOF-MS detector
- electron impact ionisation: 70 eV
- source temperature: 225C
- acquisition rate: 100 spectra/s

- 100 -




- mass range: 35-450 amu

(i
Al

{GC + Electronic Nose : FAMEs % Lard 41>

1. Sample <H]
- Refinded, Bleached, Deodorized (RBD) palm olein
- Lard (adipose tissues of pigs)
- Blend preparations:
- RBD palm olein¥} larde] H]& (w/w): 99:1 ~ 80:20

2. FAME #4
1) AOCS official methods
- free fatty acid content(FFA)
- peroxide value(PV)
- p-anisidine value(AV)
- iodine value(V)
2) Gas Chromatography(GC)
- fatty acid composition
- transesterify
fatty acids — volatile methyl ester derivatives
- Column
capillary column BPX70
- Sample injection
- carrier gas: Helium (99.95%) 1.3 ml/min
- initial temperature: 160C, 1min
- heating rate: 10°C /min(200°C), equilibrium for 2 min
- heating rate: 20C /min(240°C), equilibrium for 1 min
- final temperature: 275C

3. Electronic nose

D 7} sampleg A& & 7}-2(60C, 38): headspace generation time
2) sample®] 4~%7]& electronic nosedll %+

3) Z} sample& 3HA =AH =}

4) blankse} n-alkane®= 22 WOz Ao

- flow rate: helium, 30.0 (mL/min)

- sampling time: 5 s

- temperature: 40-160 C (rate: 5 C/sec)

(i
Al

<conventional PCR-RFLP : Larde] DNA A=>

1. sample ZH]

Meat and fat (sheep, cow, chicken, pig)
control (sheep, cow, chicken)

F= ZA7MA -20C A B3

2. DNA =
DNeasy Tissue Kit (Qiagen)

3. PCR

- 101 -




initial 94°C, 2 min

35 cycles

- denaturation: 94°C, 5 sec
- annealing: 55C, 30 sec

- extension: 72C, 40 sec
final extension: 72°C, 2 min

4. A71%9%5(2% agarose gel)

+=&2-1: Analysis of lard in meatball broth using Fourier transform infrared spectroscopy and chemometrics, Meat
Science, 2014, Vol. 96, 94-98

=12-2: Analysisi of Lard in Cream Cosmetics Formulations Using FT-IR Spectroscopy and Chemometrics, Middle-East
Journal of Scientific Research, 2011, Vol. 7, 726-732

+=1-2-3: Lard detection based on fatty acids profile using comprehensive gas chromatography hyphenated with
time-of-flight mass spectrometry, Food Chemistry, 2010, Vol. 122, 1273-1277

+=12-4: Detection of lard adulteration in RBD palm olein using an electronic nose, Food Chemistry, 2005, Vol. 90, 829-
835

+=&2-5 Analysis of raw meats and fats of pigs using polymerase chain reaction for Halal authentication, Meat Science,
2005, Vol. 69, 47-52

2113 ¢3& (3 B-14)

By

o
1
oI
i

AOAC -

HEEA -

<GC-FID>

1. #4=4
- Column SGE ID-BP20, 30m, 0.25mm 1.D.
- Oven temp.
g 60CE AA
80CE =2¢ uj7tA 20°C/min
- Injector temp. 250C
- Detector temp. 150C
- Carrier gas Helium
- Flow rate 3C/min

i
B

<GC-FID>

1. #4=A

Column Agilent DB-WAX(320mm LD x 60m, 0.25um
Oven temp.

40C (5min) — 10C/min — 2407 (9min)

Inlet temp. 160°C

Split ratio 30:1

Detector temp. 240C

H2, Air, Make-up flow 40, 400, 30 mL/min

Carrier gas He 1.0mL/min

Injection volume 1.0uL

ri
A

<Raman spectroscopy>

Il
A
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1. Aulzd
- QE65000-Raman-785
- wavelength: 785 nm
- maximum output power: 300 mW
- FWHM: 0.3 nm
- 1200 mm™-1 grating
(covering 780-1100 nm wavelength range)
- 1024 x 58 pixel charge coupled device (CCD)
2. #A
- 99.7% anhydrous ethanol® 93# gasolineS Z+Z+ E10, E30, E50, E702] H]
&2 33519 glass bottlesel] ¥+
- Integration time: 20-s
- thermoelectric cooler(TEC): -20C & W7}t
- dark current(}24): sample?} #-2 ZZl(integration time, &%)

ri
G

<{Alcohol oxidase & AAA>

1. 24 143}

1) Nylon net& dimethyl sulfated] @ o3 &4 583 £l
2) Ice bathZ &7A ¥WHgS AHAXAIZIG

3) Anhydrous methanolel] 30~40%7F % A].

4) Methylatione] ¥oj % -2 anhydrous methanolell F7F HA(QE).
5 0.5 M lysine(pH 9.0)ol 24|13+ wF=A].

6) 12.5% glutaraldehyde solution®ll % *](45%)

7) nylon net A=,

8) Alcohol oxidase solution< nylon net 9ol Bojre 24 133}

9) 24X Bt 4C W BAst HASIAIZ & ARE

2. EAAA] A=

D Aea] 221l teflon membrane €l alcohol oxidase”} 1243} ¥ nylon
net< dialysis membrane .2 Yol #o] Ao 1A,

2) E4AFE AFste] &E4ASAH T A4,

3) &4 =< 0.1 M phosphate €+%&A4(pH 7.5 ©7} 4C ¥4 B

4) air bubbling kitE o] &3] celljo] &E04S E31AF.

6) 712& AaAMAL W3

D) ez LEE 30.0+£01TE fASEA §ENE aulF Z4.

I

3. dIETR FY oEES AF
- 7b2 AzvEIHY SR vl
- WHEEEEZ - Butanol
- Shimadzu GC-17A
- column: PEG fused silica caillary(CBP20, 25 m, I.D. 0.22 mm)
D dHZZ e F=.
2) Anhydrous sodium sulfites @o] +8 AA.

ri
G

<MS-Electronic nose>

1. sample ZH]
2. ¥4

- headspace system©o. & 2] 213}
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syringe purge 9.9s

thermostatted tray holderol 2 % 2.5 mLE ASEE A&
A AR B2 AR A A

- FAAHEEL 70 eV oA o] 23FAA &
2 dEdEE s SHAF

- o ek, w2 Z}ZF mass spectrume] ion fragmentsol 393l amu
channel =2 AF&

- EzT  AdFHCE WAL gl 371

ftlo

+=&3-1: A Preliminary Study on Halal Limits for Ethanol Content in Food Products, Middle-East Journal of Scientific
Research, 2010, Vol. 6, 45-50
#3-2: Analysis of ethanol in the fermented soy products using the electronic nose for halal food application, B},
2016, 4 AF3H9l =8, Mol Aoh st o3l A<
+3-3: Rapid and quantitative detection of ethanol proportion in ethanol-gasoline mixtures by Raman spectroscopy,
Optics Communications, 2009, Vol. 282, 3785-3788
=83-4: Alcohol oxidase EAMAE 0] &3 L LS8 F9 oer-& A&, Korean J. Food Sci. Technol., 1995, Vol. 27,
266-269

i

i

2.1.1.4 GMO (&% B-15)

24 E
AOAC -

<Conventional PCR (simplex) : GMO <%, %, 44 5 A=

1 AA AA =

2. DNA % - gA¥H

1) CTABW

2) A7 2 FEHE o] &3 TH
- QIAGEN Plant Maxi kit

3) ¢&3u DNA F=H

1>
i
ok
3,

4 | 3. PCRE& ®h&Y Az

4. PCR

- DNA ®HA: 95 C, 10&

- 40 cycles(95 C, 30%, 60 C, 30%, 72 C, 30%)
- final extension: 72 C, 7+#

-4 C A4

5. A9 %
capillary, agarose gel T+ polyacrylamide gel

<Real-time PCR (simplex) : GMO <<=, 5 HA=>

1. Sample 4]

- Standard curves

commercial transgenic soybean and maize reference standards
- reference standardsURMM): dried soybean and maize powders

rir
A
0

2. DNA =
1 sampleE TNE buffer, guanidine hydrochloride(5M), Streptomyces griseus<]

- 104 -




protease®} &3} incubation (50C, 2-15 h).
2) +Z&% DNAE= Wizard protocolS AF&3}e] A A,
3) DNA+= EB buffer2 €% % Lambda Bio spectrophotometer@ 7 =,

3. PCR
- endogenous PCR system(total detection)
- maize: 10-kDa zein gene
- soybean: Lel lectin gene
- transgenic PCR system(specific detection)
- “Maximizer” maize: crylA(b) gene
- “Roundup Ready” soybean: CP4 EPSPS gene
- DNA WA : 2 min, 50C
- 50 cylces
:denaturation(10min,95°C), annealing(15s,95C), extension(1min,60°C )

Il
g

<Conventional PCR (multiplex) : GMO %4 H&>

=

sample ZH]

Genuine seeds: GM soybean, Roundup Ready Soy(RRS), GM maize
FRAAA =G S MON810, NK603, GA21

reference material: IRMM-410R, IRMM-413

2. PCR

1 Multiplex PCR

- DNA ®¥4d: 95T, 5%

- 40 cycles (95C, 30=x, 58T, 10x, 72C, 10x)
- final extension: 72°C, 7%

- A 719 %(2% agarose gels)

2) Real-Time PCR

- 50C, 2% — 95T, 10&

- 95T, 15% — 60C, 1& (45 cycles)

rir
i

<{Review - ELISA, Lateral flow strip &>

1. ELISA

1) microwell plate (or strip) format

- optical plate reader — sample W &%
2) coated tube format

- optical plate reader — sample W A&

A\
o

o
G\

2. Lateral flow strip

ri
g

- negative sample — membraned] 17§12 & ¥4
- positive sample — membraneol] 2719 & A
<Conventional PCR (simplex) : GMO %<, i+ HAZE>

1. sample 4]
1 Soybean samples
- positive and negative controls
- RoundUp Ready (RR) soybeans
- conventional soybeans
- assessing sensitivity : soya meal samples(GMO content 0~2%)

- 105 —




2) Maize samples

- positive controls: transgenic insect-resistant “Event176

- assessing sensitivity : maize meal samples(GMO content 0~2%)
3) Processed Foodstuff: with unknown GMO/ with known GMO
4) NPTII Positive Control: soybean DNA

2. DNA 3% Dneasy Plant Mini Kit (Qiagen)

3. PCR
- initial 95C, 12 min
50 cycles
- denaturation: 95C, 1 min
- annealing: 30 sec
- 355P, NPTFZ, LEC: 72°C, NOSFZ: 68C, INV: 66C,
SOJA1: 62°C, CRYFZ : 70C
- final extension: 72°C, 10 min

4. 2719 %5(2% agarose gel)

+=1-4-1: Real-Time Quantitative PCR Detection of Genetically Modified Maximizer Maize and Roundup Ready Soybean in
Some Representative Foods, J. Agric. Food Chem., 1999, Vol. 47, 5261-5266
=14-2: Detection of Genetically Modified Maize MON810 and NK603 by Multiplex and Real-Time Polymerase Chain
Reaction Methods, J. Agric. Food Chem., 2004, Vol. 52, 3264-3268
4-3: Detection of genetically modified organisms in foods, TRENDS in Biotechnology, 2002, Vol. 20, 215-223
4-4: Genetically Modified Organisms in Food - Screening and Specific Detection by Polymerase Chain Reaction, J.
Agric. Food Chem., 1999, Vol. 47, 5038-5043

2.1.2 BAHe v 2 Hr}
2.1.2.1 m|8 & (& B-16)

A 8 7| H| 3L
: Seto g Ay} <l
AOAC API test kit L oAuE "ea 2 9o
conventional PCR _
e (simplex) PCR HEs
=E] conventional PCR PCR =7 &g =g
- (multiplex) A o8 & AE s
wm]lp conventional PCR PCR =1 &Y F8
- (multiplex) ZA A8 2 AE 5
API tist kit PCR 274 &9 HWa
=1 . =X & z}o]
AR conventional PCR APIZ &4 F PCR=
: - AF= A&
(simplex)
e real-time PCR PCR =4 &4 22
T (simplex) A BA sl
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2.1.2.2 Lard ¥ FAMEs (3% B-17)

A I 9 AH] H] 3L
AOAC GC-FID =+ Lard +¥ E7}&
2 EFF3 GC-TCD — A& B7}
GC-FID
wmo_] fourier transform infrared GC =21 g€ =@
o spectrophotometer Lard 7+ 7}&
(FTIR)
oo GC-FID GC =7 &4 BQ
= FTIR Lard 798 7}%
g GC GC =7 8y ¥Q
e GC-TOF-MS Lard 7498 7}%
wro_y GC Lard +3¥ E7}&
i Electronic nose - A8 &7}
. PCR =271 &4 @8
=2-5 conventional PCR-RFLP
= UAE
2.1.2.3 &3 (3% B-18)
=2 4 QA H] 31
AOAC
2 F 33
=53] CCFID GC =7 oty 28
=32 AF =4 75
EFEY U dgE vE A4
=3-3 Raman spectrosco ° )
pecioscepy - A% 24 Bl
dISSE ErE IHF =4
=R3-4 Alcohol oxidase & 241 4] = H ] °c e
- AY¥ =A 7tF
wm3 Electronic nose REEA B
MS
2.1.2.4 GMO (% B-19)
=44 2 87w H) 1
AOAC
NE2A conver'ltlonal PCR PCR =7 39 g
(simplex)
wmgl real time PCR PCR =7 &5 28
T (simplex) ANZE Az g9 7
=74-2 conventional PCR PCR 274 &9 ZHQ
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Al A48 F A= Tbs

(multiplex) AP
ELISA
. AZE 7Hsd GMOF AlgH4A
(microwell plate format) o= T °
AE 7153 GMO F wl$ A3
ELISA = ]’o o‘ H"l‘ ‘] =1
w (coated tube 9 7HEAE W dE FAE
= coated tube forma
A7 4 7
7MEAE W AE A
Lateral flow strip AZE 7153 GMO £ w-$- A|g-=
A% 4 7
conventional PCR PCR 274 39 =a

(simplex)

2.1.3 959 & &

g2 1SS A% AW AP PYRERS!
2131 "4 W e A F ) Aol 5=
21311 B4y 8 249 24 (& B-20)
ki R
- T4 A B AA 35

- B data &
(7t #&ol gt data)
- 7 kit Z=H] 28 A7

- primer A%}

- BFEY =7t

- primerel| @&t A= 7hs
g8 mdE T FA A= 7he
2144« simplex PCR

=

T o

d

primer A2}
- AFEA =7

o w1

- primere] W&t AE 7hs F O
o8 rAE T BA AE 7ME
2144 < simplex PCR

< U=

- primer A&}

- AR b

kit o] g3stm= 713 %%
A3 74

- 54 A B A FFE
- Hlwe data E &

(ZF #& g data)
- primer | %}

- AFEY Bbs

=
primerel] @&t AE 7t § OF
[

- " AR gl Aok
- primer A|Z&};

a2
AN
g
i)
i)
m
o
r o
r
o
pos
2
o

- 108 —




714 AE 914 systemel HACCPOIM = BelH 3 i g5ol7] mee] 84 712 4w
L KR e

Ao 2 AFEE 9= Wi ¢l conventional PCR ¥+ real time PCR %y & @AA3E

=

2.1.3.2 Lard ¥ FAMEs &4 ol Ao A 2 7R =9
2.1.3.21 B4 H ¥ Add =4 (% B-2D

A e o

AOAC

~
L
|
.
o))
=
(@
-
%
(A
S
olr
l
X
ofo
e
X

] 3L 37 7]

Lard 798 7%

o L
2-1
2-2

i | i |4
M | Mo

- e B 28AT

(i
Fl

2—

w
|

Lard 4 7}= — column 27
- BY A8

==

(i
Flr

|
W
of |

- Lard 74 &7}

r
o

Lard +
v

2L -

- primer A|Z}

2.1.3.22 /A 2 AAF<L

ACAC ¥ AEFHe EAHLE GCE &3 4% Wl FAMEse| #4]o] 7}s3dt7]& ANt
FAMEse] A& wobdr 4= §lof 2% U] fatS larde} 783 4 §i7] W&l larde]l H&
Ho g AHgetA| gty weba FAMEsS] #40] 7k GC 9o A% W fatd lards
THEE $ I o2 B4 A8 E fourier transform infrared spectrophotometer (FTIR) &
+= GC-time of flight mass spectrometry (GC-TOF-MS) % A8ld o=z ALg3kAY Larde]
DNAE AZEshe o ®E W =7E 973 PCR WS AHgste 28 A3

il
j‘:_l,
g‘j
o
@

AR = RN
=a3-1 ; . < electronic nose,
[e]

raman Spectroscopy

S ES NEE - GC =7 39 Wa
weyy T HER M SIS age w9 9y
- d&E& E4 TheA
B R - EF§9 U vg 57
=w3-3 | - AR A gl — FFRA Brls
e B A AT - 223 matrix U 4 o8&
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- AA A2 o &
i34 | - sample®] AA T HA fl= - B3 2494
- A3 B4 ol &
- BHE A AQAZ
=83-2 | - sampled] @A FA & - AFEA B
- B33 matrix U 23 7%
2.1.3.3.2 71 2 AL
2E W €32 ES BHstke U T M 9y o ® A8 H = A2 GC-FIDE o] &3t
= WHola, &8 HMR A|lF9 A 9de matrixy} 587 27k ofyzgt AF Uo &
e dEE FYI AFEAHo| Thsslor stRE AFE U mHY disSs WASHA
4T 4 e W GC-FIDY A4S A4
2.1.3.4 GMO #A4He] A =AF 2 /A<t 4
2.1.3.4.1 ¥+ H Ay AR (3 B-23)
A &3 @4
AOAC
21F&4 | - primerd] Wt HE 7Hs F OE - primer A2}
- primerel| Wt A= 7ls T U
wEg] | 718 §lo] 2 == s - B A g A eF
I - Al taFe] sample A g7} - primer A%}
- B2 =
- primere] Wt AE 7ls T U
=54-2 |- 98 GMO ¥ &4 A& 7Is - primer A|Z}
- A4 < simplex PCR
=%4-3 | - field-testing 7} - A& 7153 GMO % A13-3
(ELISA | - #2 &4 A8 A% - e =
tube) | - Fto g A I Jhs - tEAE W A FAR
- AFEN Jhs
ERL-3 - B W=
(ELISA | - ©#9] sample &4 7}5 - AZ 75 GMO & A4
plate) (laboratory #49)
- 2 AYE
- ELISA tubed o] 7§41 . . _
. . - A= 7}1=3 GMO = 4§ A3k
w=74-3 | - field-testing 7}% I Fes GMO 2w A
(Lateral | - &2 &4 &8 A% T el o _
_ . = 3}k
flow |- &Ao2 A7 &< 715 (line B4 F | ]; °U<§7;: I A
strip) | %) ST T _
. _ - JlZA= AZ: BAT
_ =40 §49] protein AE71s Feas ol A< F4%
=%4-4 | - primerd] w2t HE Vs £ OE - primer A%}

- 110 —




2.1.3.4.2 /1A 2 HAAHFeE

ELISA tube® =+ lateral flow strip &4 @& oA A&E3stA GMO A&4] 1k
23agyo] 7FssA Y dutA o g JhEEr =& HMR AlE WolA GMO AES 7
st Addle AdetA] &7] "o oY GMO F9o A=l 7Hesta, YaA=E7E -+
3t real time XE+= conventional PCRH & o] &3}= Zlo] &3,

4 e

3. AF F5& AT N2AE L 8 WU AAXNE 5T IF I5 IAH 9

31 F 5 A9 ZAA

HMR A|F9] & AFS A AF 5 AHS FH3ts FAoA 24% EAH 2
NZAge] tist oAIE AAISEAL ol uigh AW ¥ FE8tE A AstuA FF
HMR AF2] 4§ 2afF 9D ARYdA dAze] &2 HFA A7 /M aga @
tale] ool o] hEAHO T AZAVNEN dFLe T AT oJRE ZABIAS

A3 #hvie S EEE 4R ol

3111 &8 TF AFd U AFH7EY =4

- aioﬂ/‘i TE AEEREHE AFHME - AFRETE F

- FETNA HE&HE AFHME - EUY E number L

- 5‘%01] B35 4)Z 3 7HE - muslim consumer group A& Fhal

= FE& T A Fol Ui AFFIMES 20S WSSt A AFEHVMEY ¢
x—?@r*é aad = e Am AN BLdh

3112 AFH/MES] ¢ AL (% B-6)

E-Number HA7HE g AaA
halal 7+ 723715 2@ 38
1 32 2 72 2 (=RHAY
E-100 i}%%ﬁioﬁ(&"—lﬁ) ushbooh A E 2 halalel £
= o R DY
g

E-101 B E}RIB2/8 E}FRIB221 Akl ~H| 21} | mushbooh

EF
ANEZAIE A (I Z
pige | AEEREEAGAR) halal 7123
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Ll - mushbooh A4 e] B halal?l &+ &
AEA7IETHEANR)
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2] SN AR5
A Z A 7B F A (ZA 7))
_ TE m/ E o AV T o
E-120 EENEEY YN haraam
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A A& Ned | ¥ AgET
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W e g et o EATAS
A% A
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Aol &5d
As7t WP
FAEE g3
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CERERE M R
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Mg e
FA3} 247 | Wy F8 TR | SRERET
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<D 717124 w1 dEE vE HEE 2 71 AE
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o IR
$%7) | B nee) dE2 Cep
HE3le] Buk A (HACCP)
A2 A B olE AA
1] z] 5 S
Btlgr{ﬁr 27 S 2oAA 5 dxd 754 g A8 F
AREge s 34 %< buffer =)} A&
tankel] A%
Hzx gs5d
3L O
e Aba Aean | SEES 2H Ned | BY AT
Ao s F&B =)= A8
A A
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A pey) | O 9FE A e TR
A Y= EeY
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- SUS 3.0mm CCP
- Fe 2.0mm (HACCP)
TR o] &5} g5t A=
e | B ER | =AY | AF 2AA Sen | TETEAA
TY | E g | oA (B, #B)o oA =)= g #d
AE 2% AR EA
- 124 95 EETEN
AES A3 TEHTE A=
o 2} o= s
. AR A Sy | VEClETH
A &2 135 R | - SAFS RE 5 slar A
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o 9, HA 7 9}e)
R g 7)ol ot _ )
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A
- AEAA FAE I ore
=5 O A5 3O = 7]-33‘-/‘5] ?Q?E‘ Zﬂﬂ
=3} oA | AEFS AU AEE 3]k
= APXE A
* Istihaalah: W3le} WE S EaA] AzHE ot deo AZES 383 27
AdolA FAS W 1 e FAS dP= o
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L $RCMER =5 05 SE4Y AR dajd F5F
T AEA7F AeTR
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oirel g 3. AAREC TF AF kTP Wef AWG, T <
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7. A= B A5 Vb=l i Ad3 ARE VA

A=71

L AAE a2 g HE Aae dre AUAE 7
A A YT

2. BAE e FaoA AuHE LW TT YW T
£a7] 9dalA, FUETN AL AgE TReE A2H

253 AYFD YT

ABQATE
Aol &2
A4 B

3. 3 AUSONA AAE AUET NS AFSHEN
L 3As Ades @ oaaed A4 dxg A=
AQztel |2, AL FF wGD Aolo 2de A AT A3
T APy |2 AUz APsn ek
Bt 3. BAbE oleld MHol @ MWoE B SOPE RE A
oA =71
L D AEF 0TT AF Aole] AP EelHd BoE
AAE T AFst= A 2Elo] QE=7)?
2. AL SE5do]l Y AFVL AFIUA
hvy =~
AE NS |3 4nE s SUd ¥R mIYe BN AR A
de PEea AAsEr)
4 B JuAGe] AFol AARE AT BE LS
EME RN
1 &2 AEG 0TS AF Aole] Ada BeAd e
AAS T A Azdo] glEr
2. AL SEsdel Y AFVL AFIUA
3z = _ - _
AZILETT |3 9mE s Sao 393} m@Re Bl AT Ax
de FEEa AYsH=s)
4. B JuAGe] AFol AARE AT BE LS
S ks h=vd !
AYAZE B | L A AYAE A2TE ARt e
a9 Agsr |l F2H TS AF A4S S8 2P e S FE T
RIT A | zem Agstn AER

1. A= 7HH9EE dAE dis] F713 2484 B4 &
st A=71

2. A EE AF g Add EAVEE A S
7

|

N

ol

RN

L T AFD NTT AF Aoldl Hda Beldd eelE
MAB D AYSHE Aol JYER
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2. TaAL] eE5wol ¥Y Agwe AgaI
L AR0TSE EE OF sEA4 TADA dAA FED
F2 AT QIR
2. AL 7 AlEe) AAT AN BHE AT QeI
3. YAIREO] BT 1 WREIR wek YT, T
SAE 2H7kel AR oA
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g A AY" )
hpan gy | O BAGEABDE B
guga| TEIT AL wgane saa, vse ge 2aze A9 22 9
A7k RaE o] YTk
6. AE, AR, EFS YuF o] FAneY U @ WA
& FE3T AAST QIR
7. ke RE AR H7bEe] d AWG YRE AL
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TF AGET | L gRFH 0T AF AL A5 g Avist ITE 7
9T A | Esn ARty e
L &2 AEH NTF AE Aolo 47 2eldd £oE
AT Alee Azl LETR
FRET AR |2 A BRI NSRS TR A A 28 Ax
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AELDE 0.1% =3 A
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3.14.2 &% EAFAA
A ZFA A= V|E W gAS vigo R AUkl B3t xn|2EFe] FAFH o
T FAL Fls AF FAL 94 L Y W0z B0 VY £ = F
of tht A5&E AAAE
3.14.21 AF=sguir 2y B &2 FATHA (F B-11)
& 71&=Tt4 H] 3L
[¢) \|R 5! R
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A 24
EER L) 24
o Ao} SH ZZ e El7) %73
FELELEE) 4
BB =e A7 =4
FE2Edde JZdA=ED 100 °]&}
FAEEATE b
42N &4
HES -
EE] 5y %
54 JEEA 4%
ga 57 GMO E4 1%
ARAR LGS 2%
FAETA HFE J1E 2 74 - BENAF Fu

= HMR #lFe &= AF I5& fal A9 dret 2 &2 S AzxgH, dA
S AW, FATFA 59 TAH ARES /MO oA AFo| ofd AT I
AFe wogs AFdd d&ste #H T A= TAH ¢ siadiets Ax 2ad
o g <l
315 F8 AW 2 2 W)
3151 #AA8E H A
3.1.5.1.1 7| & (& B-12)
=2 A
KASSIAHAPD @ Azl o+ 5 HAESD
989.12 Salmonella sp., Escherichia coli, and Other Enterobacteriaceae in
Foods Biochemical Identification Kit Method
1. Preparation of Inocula
1) Agar wjA]ell A colony A8 3 APAH|A|Z colonyE &3t}
2) Incubation (35C, 18-24A]7b).
AOAC 3) cytochrome oxidase test 2 A].
4) Rods(Zr#-negative) test F7} A A|
5) Test tubeol] salines} AbHHjA] o] #F& Yt}
(d&+e) W=7} McFarland No. 2.0% 553 =%2)
2. Inoculation and Reading of Unit
D Kit unit®] inoculation well $JZo #3 eSS Y=o}
2) incubation(35-37C, 441z, CO, x)
3) VP test inoculation wellol| 9t 20% KOH& 42 0.1 ml¥ 23] ¥t}
4) M7z WstE 715 (VP test= 10&-%)
2% 37 | <Conventional PCR (simplex) : A=dA i@+ A=
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1. v eF « mTSBOHRA] 740l A S8l H(35~37C, 24A1%h)

2. iy« TC-SMAC ®iA|(#i A 66)¢} BCIG S ujA|(BlA] 73)ol] 242t +j
F(35~37C, 18~24A1%1)

3. FAAE

- TC-SMACHj A ol A= sorbitole &38t#] &2 F-AeL, BCG =3 ujA|
oAM= A=H e 2 57 o)de Hst SR Aol &7 35-37C ol A

18~24 A7 wlj &
- A o] 57 olstd A5 7hed e FJete st EAAE
- 254 g4 J2e s O34 <
Alste] diZFo =z e A A 3
4. M 2EE54L FAR Ay
D FFFHA 24
(2) PCR Zztolw] 714 <
- VT1 (180bp)
(F) ATA AAT CGC CAT TCG TTG ACT AC
(R) AGA ACG CCC ACT GAG ATC ATC
- VT2 (255bp)

(F) GGC ACT GTC TGA AAC TGC TCC

(R) TCG CCA GTT ATC TGA CAT TCT G
(3) PCR k&< =A|
k= MgCl, , dNTPs, primer, F&DNA, Taq, &F%
(4) PCR Wh&-z=7
- ¥k 19hAl: 103] wHEo 2 A2 65T
- Wkg 294 53] WwtEow AT 64ToA AlFse W 3| $nith
1C ZaAA vpA = 53+ 28> %=7) 60C
- ¥k 39l 103] wE o2 AFL2E 60C A
- W& 49HAl 2% AIZES 150%, 103] ¥
(5) A3 g2l
- Z719% (2% agarose gel)
-DNA Z7|E ¢ & =5 100 bp LadderE &4l A7]|9&
- VT1 3 A}+= 180bp, VT2 FZ A= 255bpoll A WS4 skl Q)
- VT1 =& VI2 §3847 39 Ze 4284 ol 429 zloz @
]

T Of

T

-

o=
o
il
0
N
N

s

o WMz BHa 3 i3 4 & A

Bl AL AzATE AASE A wel A9, N
AZHVTUVT2) <F4, 0157 2 H7 ¥ &<l dAvoz FAHAS
O157TH7o.2 #A.

i
Al

<Conventional PCR (multiplex) : E, coli O157:H7, A=ulg}, A=A,
g 2H 2o} R Aol EAU 2~ A=)

1. Bacterial strains(growth conditions)
- E, coli O157:H7: CR-3(tryptic soy broth 10ml, 37C)
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- Salmonella spp.: [FO-3313
- S. aureus: IFO 13276
- L. monocytogenes: ATCC 43256(BHI)

2. DNA 3= Ultraclean Microbial DNA Kits

3. PCR

1) mPCR mixture #|=

2) Amplification

- initial 94C, 3 min

- 35 cycles: denaturation(94°C, 30 sec), annealing(61'C, 35 sec), extension(7
2C, 35 sec)

3) samples

- genomic DNA 300, bacterial DNA 2 ug

- positive control: orgamism DNA

- negative control: no added DNA

4. A7 %
- 2% agarose gel(ethidium bromide 0.5 ug/ml)

(i
Pl

{Conventional PCR (multiplex) : verosAMAA W& 2 4 A

1. sample ZH]

1) Primer &%

2) LB brotholl A ZI& wjok371C, 18A17H
3) 95C oA 1087 719 &, BIH-20TC)

2. DNA =
3. PCR
: 30 cycles AA]
- oH] 7}L(94C, 5%), denaturation(93°C, 2%), annealing(55C, 3&),
extension(72°C, 3&)

4. A71%9%5(2% agarose gel)

i
Sl

<Ay 3}stA F(APD) + Conventional PCR (simplex) : 2] 2H 8]0} ExAlo] EAY|
2, Y 2 A -2~ 5 A4S

1. sample ZH]

D Als #33}

- Listeria monocytogenes : Listeria Enrichment broth

- Bacillus cereus : € A48 o

2) 30C oA 24412t vl (Listeria TH)

) I =

- Listeria monocytogenes : PALCAM agar

- Bacillus cereus : MYP agar

4) 35T 24MT v & HF A e A9

- Salmonella, Shigella, Vibrio para haemolyticus, Yersinia enterocolitica,

Staphylococcus aureus, Clostridium perfringens, Campylobater jejuni
CAETH R DA FARTRAY Y B2
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2. WA Mo 54

- Listeria monocytogenes

1) PALCAM agaroll Al S-249] g5 713l Fg Ae

2) 0.6% yeast extract”’} H7}# Tryptic Soy agar(TSA-YE)2} Blood agarol
streaking

3) 35T oA 24417 v & pB-hemolysisE YER = oo tiste] 134
Al catalase, oxidase testE A A]

4) CAMP test, API Listeria test kitZ o] &3} 54

- Bacillus cereu

1) MYP agaroll A &&3F 32 zt= B34 32 Ag

2) Tryptic Soy agar(TSA-YE)<} Blood agarell streaking

3) p-hemolysisE UEH = 5o thste] I7AM, catalase, oxidase testE
Al /\]

4) API 50CHB<} API 20E test kitE o] &3l &H

3. DNA =

4. PCR

D 94C, 28(94C 30%, 60C 30x, 72C 30%)
2) 35 cycle HkE

3) 72°C, 5EZ AXA

5. 17195 (2% agarose gel)

i
Fin

<Real-time PCR (simplex) : Ar=4d2} E. coli O157:H7, g]2H g0} R A}o]
EA = A2

1. sample <=H]
1) Bacterial strains
- Salmonella typhimurium (ATCC 14028s)
- E. coli O157:H7 (ATCC 43895)
- L. monocytogenes
2) media
- Luria-Bertani (LB) agar medium (salmonella, E. coli)
- tryptone soya agar medium (L. monocytogenes)
3) incubation : 37C
4) inoculation
5) confirm
- S. typhimurium : Salmonella-Shigella (SS)-agar
- E. coli O157:H7 : McConkey agar
- L. monocytogenes : PALCAM agar

2. DNA =&
- BAX DNA lysis reagent

3. PCR
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- initial 93C, 2 min

- 37 cycles
- denaturation: 94°C, 35 sec
- annealing: 69°C, 3 min

- final extension: 71°C, 5 min

= 1-1: Detection of Escherichia coli O157:H7, Salmonella spp., Staphylococcus aureus and Listeria monocytogenes in
Kimchi Multiplex Polymerase Chain Reaction (mPCR), The Journal of Microbiology, 2006, Vol. 44, 92-97
=%1-2: Polymerase Chain Reaction®] 2 BFIAE o] &3 Veroma2AAZNZFe AZE, J Korean Soc. Microbiol,
1998, Vol. 33, 99-110
-3 FE AYE Fo YA mAE 29 Al RA Korean J. Sanitation, 2005, Vol. 20, 23-31
4: Simultaneous detection of Escherichia coli O157:H7, Listeria monocytogenes and Salmonella strains by real-time
PCR,,International Journal of Food Microbiology, 2003, Vol. 84, 217-224

3.1.5.1.2 Lard ¥ FAMEs (& B-13)

244 B4y

{GC-FID ¥ GC-TCD : FAMEs #41>

963.22 Methyl Esters of Fatty Acids in Oils and Fats
Gas Chromatographic Method

1. Apparatus

1 GC - FID

- injection &%: column X=X} 20-50C =A|
- column &%: 220C(£1C)

- Columns: 1-3m x 2-4 mm(id) glass or stainless steel
- grain size: 150-250 um(NO. 60-100)

- stationary phase: 5-20%

- flow rate: 20-60 mL

- recorder: 0-0.25 or 5.0 mv range

- injection volume: 0.1 uL

2) GC - thermal conductivity detector

AOAC - injection &%: column =Xt} 40-60C =
- column &%: 180-200C (+1C)

- Columns: 2-4m x 4 mm(d)

- grain size: 150-250 um(NO. 60-100)
stationary phase: 15-25%

carrier gas: H or He

flow rate: 60-80 mL

recorder: 0-1 mv range

injection volume: 0.5-2 ul

2. Reagents

1) carrier gas: N, He, Ar dried and containing <10 mg O/kg
2) other gases

- H, 99.9+% free

- Air or O, free (<2 ppm hydrocarbons equivalance to CH, )
3) reference standard

known mixtures of Me esters or Me esters of oil
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3. Operating conditions

Column | Carrier gas flow | Concentration of Column Tm
id (mm) (mL/min) stationary phase ()

2 15-25 5 175

3 20-40 10 180

4 40-60 15 185

4 40-60 20 185

1>
i
ok

=

{GC-FID : FAMEs &41>

A FhxazriEadg el ofd g4 2 Py

e

D AA RE2ES BAZeha] 4 AR F 05N WeLastE
F89 7

2) Fehaa o] BFYAINE HAFD 51087 FEFNA FAE £
o] Qojd A A%

3) 14% BF3S 71813 71QE) > n-3lg 7laia dde)

D PSIEE TheAS SlG

5) Aol PBFe AR F TEFUUEFS el g

AL EEDIES)

D AAE A Eet=T ASP 14% BF, 7}&.
2) n-Reke shstn 7HA0E

D A waeae

D FFANA PEFL AT F LEFAUEFS shete] B,

3. ANg=Z
- Jt2maEntEOdy =4
- 9. 5% DEGS/Z 22 &H W(AW)
- ForRew: 230C ~ 240C
- ZHe%: 190C ~ 195C
- AZE7]ex: 230C ~ 240C
- o7k 2 f7F FA 40ml/E

4. ARAE: GC +4

(i
Fi

{GC-FID +FTIR (fourier transform infrared spectrophotometer) : FAMEs %
Lard #49>

1. Sample =H]

D A=A S oven(100C, 3h)ol| =3,

4) =& fate filter paperg o|&s] Al F ko & anhydrous
sodium sulfateE o] &3 #|A.

2. AR 4 24

1) GC-FID

2) FAMEs(fatty acid methyl esters)e] standard

3) FAMEse] A &4 (internal normalization technique)
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3. calibration standard
1 beef fatell 0-100%2] $F&Fo 2 lardE 41¢] standard setting.
2) beef fat, larde} blends= FTIR spectroscopyS ©]-&3ho] 4],

4. Fat &= (hexane F=)

5. FTIR
D FTIR 29 EH
- ABB MB3000 FTIR spectrophotometer
- DTGS(deuterated triglycine sulfate) detector
- KBR (beam splitter)
- Horizon MB FTIR software version 3.0.13.1
2) samples= 20T ol 4] HATR ZnSe crystal A 23 HZ8HA ==
3) data =3
- 400-4000/cmel A &4
- resolution of 8/cm, 32 scanning

i
Flt

{GC-FID +FTIR (fourier transform infrared spectrophotometer) : FAMEs
Lard #49>

1. Sample 4]

1) pig fat2 oven(90-100C, 2h)ol| X3

2) =& fate triple-folded muslin cloth2 Z#W %, anhydrous Na, SO,
gol kA& AA.

3) YAIE (3000 rpm, 20min, 23D E A= B & o I(filter paper).

2. Fat &
1D cream sampleE &=%¥ HCl 2ml¢} = 18mie} &3t
2) AH}ES BHZu o] &4 chloroformo &2 =

3. FAME &4 (GC-FID)
- Column
RTX-5 capillary column
- Sample injection
- carrier gas: Helium 6.8 mL/min
- initial temperature: 50C, 1min
- heating rate
- 8C /min(180C)
- 8T /min(200C)
- final temperature: isothermally 5min

4. FTIR
D FTIR =9 EH
- FTIR spectrophotometer Nicolet 6700
- DTGS(deuterated triglycine sulfate) detector
- software of OMNIC
2) samples= Ao A HATR ZnSe A &3} HZ87A ==
3) data &%
- 4000-650/cmell A =4
- resolution of 4/cm, 32 scanning
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<{GC x GC-TOF(time of flight)-MS : FAMEs % Lard 4>

1. Sample 4]

D A=x2S microwaveE E3] 714,

2) =& fate RolA glass woolZ 2t

3) anhydrous sodium sulphateZ ¥o] H=xA|ZIt},
4) A A7A W% a(-20C)o A BBs)

2. Fat =&
- HA, "', &, 94
3. FAME 1]
- Fat derivatization procedure
1) fat sample hexaneol &3aA%.
2) methanolic sodium solution %7} %, FAME(hexane layer) #47.
* FAMEs(fatty acid methyl esters)e] standard
- 37 compounds (C4 to C24)

4. FAME &4 (GC-FID)
- Column
(D non-polar DB5ms(30m, 0.25 mm i.d., 0.25 um film thickness)
@ DB-wax(Im x 0.10 mm i.d. x 0.10 um film thickness)
- Sample injection
- 1.0 ul with split ratio 100:1
- GC injector at 250C
- carrier gas: Helium with 99.9999%
(D non-polar DB5ms
- initial temperature: 40°C, 3min
- heating rate(15°C /min(160°C), 2°C /min(250C))
- final temperature: isothermally 5min
@ DB-wax
- initial temperature: 45C, 3min
- heating rate (15°C/min(165C), 2°C /min(255C))
- final temperature: isothermally 5min
- Peak identification
- TOF-MS detector
electron impact ionisation: 70 eV
source temperature: 225C
acquisition rate: 100 spectra/s
mass range: 35-450 amu

(i
Flt

{GC + Electronic Nose : FAMEs ¥ Lard 41>

1. Sample <=H]
- Refinded, Bleached, Deodorized (RBD) palm olein
- Lard (adipose tissues of pigs)
- Blend preparations:
- RBD palm olein3} larde] H]& (w/w): 99:1 ~ 80:20

2. FAME &4
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1) AOCS official methods
- free fatty acid content(FFA)
- peroxide value(PV)
- p-anisidine value(AV)
- iodine value(V)
2) Gas Chromatography(GC)
- fatty acid composition
- transesterify
fatty acids — volatile methyl ester derivatives
- Column
capillary column BPX70
- Sample injection
- carrier gas: Helium (99.95%) 1.3 ml/min
- Initial temperature: 160°C, 1min
- heating rate: 10C /min(200C), equilibrium for 2 min
- heating rate: 20°C /min(240°C), equilibrium for 1 min
- final temperature: 275C

3. Electronic nose

1D 7} sampleg A& & 7}-2(60°C, 3&): headspace generation time
2) sample®] 4%7]E electronic nosedl ¥

3) Zt sample& 3HA =AH A}

4) blanks$} n-alkane® Z& WP o g2 @it}

- flow rate: helium, 30.0 (mL/min)

- sampling time: 5 s

- temperature: 40-160 C (rate: 5 C/sec)

<conventional PCR-RFLP : Lard¢] DNA A=>

1. sample 4]

Meat and fat (sheep, cow, chicken, pig)
- control (sheep, cow, chicken)

- 3= A7MA 20T oA By

2. DNA &
wmos | DNeasy Tissue Kit (Qiagen)
3. PCR
- initial 94°C, 2 min
- 35 cycles

- denaturation: 94°C, 5 sec
- annealing: 55C, 30 sec
- extension: 72C, 40 sec

- final extension: 72°C, 2 min

4. A71%9%5(2% agarose gel)

+=12-1: Analysis of lard in meatball broth using Fourier transform infrared spectroscopy and chemometrics, Meat
Science, 2014, Vol. 96, 94-98
=1-2-2: Analysisi of Lard in Cream Cosmetics Formulations Using FT-IR Spectroscopy and Chemometrics, Middle-East
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Journal of Scientific Research, 2011, Vol. 7, 726-732

i

+2-3: Lard detection based on fatty acids profile using comprehensive gas chromatography hyphenated with

time-of-flight mass spectrometry, Food Chemistry, 2010, Vol. 122, 1273-1277
+=1-2-4: Detection of lard adulteration in RBD palm olein using an electronic nose, Food Chemistry, 2005, Vol. 90, 829-

835
+2-5: Analysis of raw meats and fats of pigs using polymerase chain reaction for Halal authentication, Meat Science,

i

2005, Vol. 69, 47-52

3.1.5.1.3 &3& (% B-14)

A

o
it
o
L

AOAC

HE5A

il
B

<GC-FID>

1. #4=4

Column SGE ID-BP20, 30m, 0.25mm LD.
Oven temp.

A5 60C= AH

80C = =2 ufj7tA 20°C/min
Injector temp. 250C

- Detector temp. 150C

- Carrier gas Helium

- Flow rate 3°C/min

i
B

<GC-FID>

1 #4=1
- Column Agilent DB-WAX(320mm LD x 60m, 0.25um
- Oven temp.
40C (5min) — 10C /min — 2407 (9min)
- Inlet temp. 160C
- Split ratio 30:1
- Detector temp. 240C
- H2, Air, Make-up flow 40, 400, 30 mL/min
- Carrier gas He 1.0mL/min
- Injection volume 1.0uL

il
B

<{Raman spectroscopy>

1. Anzd
- QE65000-Raman-785
- wavelength: 785 nm
- maximum output power: 300 mW
- FWHM: 0.3 nm
- 1200 mm -1 grating
(covering 780-1100 nm wavelength range)
- 1024 x 58 pixel charge coupled device (CCD)

2. &

99.

J

6 anhydrous ethanol®} 93# gasoline< Ztzt E10, E30, E50, E709] H]
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&2 &3} glass bottlesol] Y+

- integration time: 20-s

- thermoelectric cooler(TEC): -20C & ¥zt

- dark current(32%): sample?} #-2 ZZl(integration time, &%

<{Alcohol oxidase & AAA>

1. &4 143}

1 Nylon net& dimethyl sulfatedl] B tha T84 583 HRlth
2) Ice bathZ &7 W3S AHA ARG,

3) Anhydrous methanolel] 30~40%3F % =A].

4) Methylatione] ¥ojt % T anhydrous methanololl F7F HA(1&).
5 0.5 M lysine(pH 9.0)o 2A17F "],

6) 12.5% glutaraldehyde solution®ll % =](45%)

7) nylon net A=,

8) Alcohol oxidase solution& nylon net $lo] Bojxe] §4 3143}

9) 24Nt &t AT B Bt HAFSIAIZ] & AR

2. AN A=z

=i3-4 | D) AgA 249l teflon membrane ¢l alcohol oxidase”} 23+ ¥ nylon
netS dialysis membrane 0.2 Yo o] 2@ o] 1A,
2) A4S Azt &AL SAH 7 AA.
3) 45 0.1 M phosphate $+5-8H(pH 7.5 ©7} 4C ¥% B
4) air bubbling kitE o]&3l cellU e &&E4AE EIAF.
6) 71 &S A} wkS
N FE&Ex 25& 30.0£01CE FASIHA §34AL A0 F4.
3 Y¢IETE T dEE BF
- 7t AZntEOY Y S Hw
- WH3xF=4 : Butanol
- Shimadzu GC-17A
- column: PEG fused silica caillary(CBP20, 25 m, I.D. 0.22 mm)
D oHEZ= des F=.
2) Anhydrous sodium sulfiteZ @0 & AA.
<{MS-Electronic nose>
1. sample <H]
2. ¥4
- headspace systemo.2 2] 213)
- syringe purge 9.9s
+=w3-2 | - thermostatted tray holderel| £& & 25 mLE AlS& A&

- B4 - AFAEANHIZE FEE AR A JHFEAY]) AF)

- LRSS 70 eV oA o] &3AIA 37 T AAE olELAS AT
2 AFFHE S T

- oer&, WeL Z+7 mass spectrum®] ion fragmentsell sj@dlE amu &
channel 2 A&

- EzT Ao E WAV fle 37

+=13-1: A Preliminary Study on Halal Limits for Ethanol Content in Food Products, Middle-East Journal of Scientific
Research, 2010, Vol. 6, 45-50

=%3-2: Analysis of ethanol in the fermented soy products using the electronic nose for halal food application, ®F<=<d,
2016, AL 9=, Al2AAietw thahe, A&
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+=1-3-3: Rapid and quantitative detection of ethanol proportion in ethanol-gasoline mixtures by Raman spectroscopy,
Optics Communications, 2009, Vol. 282, 3785-3788

=83-4: Alcohol oxidase EAAAE o] &3 ¢FLLE F9 o|eh-g A Korean J. Food Sci. Technol., 1995, Vol. 27,
266-269

3.1.5.1.4 GMO (& B-15)

A4 A
AOAC -
<Conventional PCR (simplex) : GMO <<%, tF, 4 5 A=>
1L A A
2. DNA = - ZA4
1) CTABY
2) A7t = FHE o] &3 W
- QIAGEN Plant Maxi kit
3) &= DNA F=49
2EFEA | 3. PCRE w39 Az
4. PCR
- DNA ¥A: 95 C, 10&
- 40 cycles(95 C, 30x, 60 C, 30%, 72 C, 30=)
- final extension: 72 C, 7+
-4C A
5. A719%
capillary, agarose gel X+ polyacrylamide gel
<Real-time PCR (simplex) : GMO &%, l5F A&
1. Sample 4]
- Standard curves
commercial transgenic soybean and maize reference standards
- reference standards(IRMM): dried soybean and maize powders
2. DNA =
1) sampleE TNE buffer, guanidine hydrochloride(5M), Streptomyces griseus<]
protease®} &33sle] incubation (50°C, 2-15 h).
+=24-1 | 2) %% DNAE Wizard protocolS Ab-&3le] A A,

3) DNA+= EB buffer2 8% % Lambda Bio spectrophotometer® % &,

3. PCR
- endogenous PCR system(total detection)
- maize: 10-kDa zein gene
- soybean: Lel lectin gene
- transgenic PCR system(specific detection)
- “Maximizer” maize: crylA(b) gene
- “Roundup Ready“ soybean: CP4 EPSPS gene
- DNA ¥4 : 2 min, 50C
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- 50 cylces
:denaturation(10min,95°C), annealing(15s,95C), extension(1min,60°C)

(i
A

<Conventional PCR (multiplex) : GMO <4 &>

1. sample Z¥H]

- Genuine seeds: GM soybean, Roundup Ready Soy(RRS), GM maize
FAAAN 2% S99 MON810, NK603, GA21

reference material: IRMM-410R, IRMM-413

2. PCR

1) Multiplex PCR

- DNA ®¥A: 95T, H&

- 40 cycles (95C, 30%, 58C, 10z, 72C, 10x)
- final extension: 72°C, 7+

- 2719 %5(2% agarose gels)

2) Real-Time PCR

- 50C, 2% — 95C, 10&

- 95T, 15% — 60C, 1% (45 cycles)

{Review - ELISA, Lateral flow strip &>

1. ELISA

1) microwell plate (or strip) format

- optical plate reader — sample 4 &%
2) coated tube format

- optical plate reader — sample W A&

AN
o

L
1N

2. Lateral flow strip
- negative sample — membrane®l] 17]<] 3
A

i
Al

=
- positive sample — membraned] 2719 & 3§
<Conventional PCR (simplex) : GMO <<=, of

oL o

1. sample ZH]
1) Soybean samples
- positive and negative controls

- RoundUp Ready (RR) soybeans

- conventional soybeans
- assessing sensitivity : soya meal samples(GMO content 0~2%)
2) Maize samples
- positive controls: transgenic insect-resistant “Event176
- assessing sensitivity : maize meal samples(GMO content 0~2%)
3) Processed Foodstuff: with unknown GMO/ with known GMO
4) NPTII Positive Control: soybean DNA

2. DNA %% Dneasy Plant Mini Kit (Qiagen)

3. PCR
- initial 95C, 12 min
- 50 cycles
- denaturation: 95°C, 1 min
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- annealing: 30 sec
- 35SP, NPTFZ, LEC: 72C, NOSFZ: 68, INV: 66C,
SOJALl: 62°C, CRYFZ : 70C
- final extension: 72°C, 10 min

4. A71%9%5(2% agarose gel)

+=4-1: Real-Time Quantitative PCR Detection of Genetically Modified Maximizer Maize and Roundup Ready Soybean in
Some Representative Foods, J. Agric. Food Chem., 1999, Vol. 47, 5261-5266
4-2: Detection of Genetically Modified Maize MON810 and NK603 by Multiplex and Real-Time Polymerase Chain
Reaction Methods, J. Agric. Food Chem., 2004, Vol. 52, 3264-3268
+4-3: Detection of genetically modified organisms in foods, TRENDS in Biotechnology, 2002, Vol. 20, 215-223
+4-4: Genetically Modified Organisms in Food - Screening and Specific Detection by Polymerase Chain Reaction, J.
Agric. Food Chem., 1999, Vol. 47, 5038-5043

o
o

o

3.1.5.2 Aol vu 9 B}
3.1.5.21 mAE (3 B-16)

49 I 8 %) H] 31
, Fetoz Azt 3l
AOAC API test kit L ogus mojd 2= oo
conventional PCR L =
Al 351 7] Z Zﬂ 21 -‘é
A EFA (simplex) PCR 3y Pe
wml] conventional PCR PCR =4 ¢ €8
T (multiplex) =0 o8 = A= 7t
wmlo conventional PCR PCR =4 &Y d8
T (multiplex) ZA0] o8 = A= s
API tist kit PCR 27 =3 "a
=r]- . =2 < §:_1].?_]_
13 conventional PCR APIZ 53 * PCROE
: - A= A=
(simplex)
wmlg real-time PCR PCR =1 &y H&a
e (simplex) e B )l
3.1.5.2.2 Lard 2 FAMEs (& B-17)
AT R ] H| 31
AOAC GC-FID == Lard 78 27}%
2 FE 2 GC-TCD - A& £V}
GC-FID
wmo ] fourier transform infrared GC =4 &4 €39
s spectrophotometer Lard +¥ 7}&
(FTIR)
- FTIR Lard 72 7}%

- 144 -




o of
o | |
~— NN 1
S b
ﬁﬂmﬁmaﬁo@.,m
G S DT
ME o o Mg
827
Q-8 |5
O &
-
[,
. 8l
o
1,5 B
o Xl -8
2|05 =
L Bl 5
O O =
S o 5
M >
ot
(@}
o
S A
[aN] [aN] (9N}
ald i ol
) A HJ

(& B-18)

oju
™
ol

Q

3.1.5.2.3

rvze)
g |
o of Jo 7o
mw: plz NP % Jo
v ﬂ./l O._E H_.E O?._ o) uw@_
Al | e L
o ~ Nz 4o
0 o To| T i
N e | g ®o| o
o Rl M R0
%) MO 1 ojn T
b |
t -
O
= | =
S 4 |o
N _E %
RN
| (@]
o Tl g 8|58
ja (&) © = s
” = o O
| 8 |o
=
TN o <t N/
B2 Ho|ch | b | oh o o
TG (bR | o | R | R | opp
e Rl 4 W V¥
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316 Yo wE o
3.1.6.1 A& &4
e

3.1.6.1.1 ¥+

A A oA
- T4 A B AA FE
AOAC |~ KitE oj- gt = I HJ =& - Hlwe data o
- Zrekek Ax 24 (ZF #Foll 3t data)
- 70 kit ZH] 287t
Azza | primere| W&} A= 7ls T OF - primer A2}
Do = Ugs - ARy ks
- primere| W&t HAE 7bs T O
=l | o8 HAE F A AE VbE - primer A%}
T - Al44 « simplex PCR - AERA Bl
_ l:"f_‘% \3_]71—1:
- primerell W&t H=E 7Hs F UE
wmlo | T oA FAdE T A HE Vs - primer A2}
T - 244 o simplex PCR - AYERY Eis
- 2 1=
- kit o] &&= E 7H3I = - T4 Al B2 AA g
- gk A3 &4 - B data Z 8
=%1-3 |- 5% ¥ PCREZ sz AHI= (zZ+ #=9] )3 data)
B - primer A2
- E2 A= - AFEA Bibs
- primerel| Wt A& 7t F UE
wmyy |- A9E flol AAEE 7}L - Hlgk g g Ao
i - Al BEFe] sample A El7Hs - primer Xﬂ 2}
- 52 U=
3.1.6.1.2 7} A AFu}ol

=}
21
M ES Y AFRT ofysh IR AFe 4 SHa 4
7k 2E A4 systeme HACCPIA = #Ae &1 e 3&o0]7) il
Hoz AMEEI Y& W<l conventional PCR i real time PCR W< A%

3.1.6.2 Lard 3 FAMEs &4 ol Ao A g 7R =9
3.1.6.21 A H ¥ Add =4 (F B-2D

AOAC
A Z 37 - Lard ¥ &7} — H& 7}
1@ o
w=w2-1 |- Lard 78 7bs B
- 2 3
EE22 |- AS BAH 28 GC =1 #4948
=%2-3 |- Lard ¥ 7} -GC =1 g¢ I8
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— column 27§l oidk =4 FQ
- BN AQAZE

=i2-4 - Lard 798 &7l — H& &7}
- g 7hs .
=E2-5 | I;g i%}E} ° - primer A2

3.1.6.2.2 /1A 2 H=AFH}o}

AOCAC ¥ AEFHe A2 GCE &3 4% Wl FAMEse| #4{o] 7}s3dtr]& ATt
FAMEs?] & & ulotst 4= glo] 21F U fatg lardel 7+ 4= Q7] W&ol larde] A=
Mo =w ZgstA vt wets FAMESS] 24 o] 7Hs3dk GC £l 4% Wel fat¥} lards
TS ¢ e g2 B4 A6 Z fourier transform infrared spectrophotometer (FTIR) &=
+ GC-time of flight mass spectrometry (GC-TOF-MS) & Xg}H o & A}l83hA} Larde]
DNAE AZ3= W o g W7ty 948 PCR WHE ALL3t= AL HASH

“ 2 B ReAR

.

=a3-1 < electronic nose,

- ARyl
;:_ g "‘L;{;h:} °© raman Spectroscopy
T T T o —— [ hy 2
- . N w -GC =1 g9 28
w3 | AHR A SA S w s e gy
- olEg &4 JhsA
R - EEE ) v 24
=E3-3 |- AN A3t gl — AFEH B7bs
- ®e B 29 A7 - B3 matrix W 24 o8&
- AA Ao ofE g
=234 |- samples] WA A gle |- BHY B4R

- A3} BA ou e

- ®e BA AQA7F
=32 | - sample/] A #A g -
- E33F matrix ) S 7hHs

o

K

off

4 ¥}

z

Z 7 dubx o g AlgE = Ze GC-FIDE o] &3}
7d -l = matrix7} B3 #uk olygl A|lF o &

F&o AHE3 AFRAo] Jpssof R 2F Y v 43S YIHSHA
3 4 9= ¢l GC-FIDY AgS HAT)
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ek i @4
AOAC
2AFFZ | - primero] Wt AE 7 £ OE - primer A2
- primerel] W&t AE 7hs F UE
weg T A719E wol AAEZE The - H gl sL ARk
- SAle thEFe] sample A E|7ts - primer A=}

o
- =2 A=

- primerel| W&t AZ 7ls T OE
=842 |- 98 GMO ¥ B4 A& 7t
- Al4:4 < simplex PCR

primer A2}

=F4-3 | - field-testing 7}5 - AZ 75 GMO & A4
(ELISA | - &2 &4 &8 A% - g2 s
tube) |- St ®E A 2l Vb - 7FsAE U A AT

- AFEN Ths
=43 |- =2 s
(ELISA | - t&F9] sample &4 7}& - A& 7% GMO ¥ AlgH
plate) (laboratory #49)

- =2 AYE

- ELISA tubed 2] 7§41

; ) HE 7T Z e A
=84-3 | - field-testing 7} Z 7Fs@d GMO = wil§ AT

(Lateral |- &2 B4 A8 A% _
! . — AAA olg A3
flow |- &Qtoz Ax 2 7bs (ine A | ﬁ:: e
strip) | %) O e s .
- 7bEAE U AE RAE

- A9 9 protein AE7ts

=84-4 | - primerd] W2t AE /s F o

alll

- primer A|Z}

3.1.6.4.2 /M4 2 AL
ELISA tube® =+ lateral flow strip 42 @A oA A&stA GMO &< 12k
238 yo] 7AW dutd o g Jhar=rl =2 HMR Al oA GMO AES
St Aole A@skA] &7] wFEol thakdl GMO £ HAZEo] 7Mesta, vi=rF ¢

3}t real time ¥+ conventional PCRH S o] &3}= Ao] AAH.

e L )

4 71E AF AF U T AF AFY 2 2 Y AY AE
9

4.1. 71&<

=
1 O ha
712 E2AFT dAE T Ve dSAF i dFEAH AEGELARE 24 9
24 g, FUE/NE 5)
=44 E HAEAH AE W&
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- A H|&o] real time PCRell ®ls] A HstA|nt 17k %
conventional PCR | 7} @31 A &4 o] Erle3ste] 3 87]F0] J& HAB=E
S AEstE 7 $oE real time PCR Wi S dA3sH
<HEAEAED>
AEFFTHAHY
ST, FEHEY L, SE2EYYE HEYA
2, g zH ol B }Olizﬂﬂlé, AA Yol AEH=ZF
7L, A=dA A, vEge 9, vEge 3Y
in
1) S+l
AAE A H AT wiA A HFstd HZHz=HdolA
Sl ot
n| Ay = "
2) Bk
real-time PCR | S FA-S A Ao HFste] wgst A 3id
TOE AdH= AT tiste FAANFES AAG
}.
3 FAAE
Real time PCRS A A3},
- B4 A9 A7F 39
- B4 18 209H/1A(F 11 =4
- conventional PCRel H]&] T =7} & #al oy
gt A EAo] JHestERE HE 7IFe] Azl A
e T A=dd O AFET Aolgt dvks.
- FE AFY zxg 9 b o AR &4 0]
conventional ¥ & 7% Larde] DNA HAEHRE FAdss WHo=z
Lard © PCR-RFLP A= 387 wWEol FHA/Fe 22 7HEAF W
- Az AP Aow Aoy
FAMES =94 Aue A2 = = =
GC—FID - 98 Fo =4 fat(d, &, 94 ) lardE 72T
4 AARE A4k profile BAE o] &35y i 4l
© OO o) meyn 4+ a1g
<HEHEAHED>
BxFEA9 - Headspace™
1) sample ZH]
dFL GC-FID sample 1g (incubation 70C, 5min)

2) GC %4
- Injection volume : 500 uL
- Column : DB-WAXETR(50mx0.32mmx1.00um)
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- MS transfer line temp. : 230C

- Ion source temp. : 230C

- lonization mode : EI

- Oven condition : hold 40C, 3min — increase 20T
/min — hold 200C, 5min

- Inlet temp. : 230C

- Split ratio : 1/10

- Carrier flow : 1.00 mL/min

- Injection volume : 500 uL

GMO

conventional RCR

- B 287k 29
B4 w)g: 109-94/14

- AF W EEEY] TE AFEES BT HAsiAe=

AdFgo YHNELRE, Z2vE, REgdE 5

TH3l= ®Ho] E 3%k chromatographic profiling 7]

Mol 78 Hge Zlolg ey

AT

A EF A

D AAel AAe

2) DNA & - A

- CTABH

- Ag7HA 9 FEE o] &3 WH(QIAGEN plant Max
kit)

3) PCRE ®H&H A=

4) PCR

- DNA ®HA: 95C, 10&

- 40 cycles(95C, 30x, 60C, 30%, 72C, 30x)
- final extension: 72 C, 7%

- 4T fA

5 H719F

B>

- [ AIZE 3Y

Hl&: 167H/14

- real time PCReol H]3| W=7} "Bojx|a1 B2 A71o]
H A8FHAW HEstH= GMO T A3 primers
Ab&3thH A HE Lo 2 olv ALAE A==
Aol wAZF §le AoE Ao,

Mr A
21X

real-time PCR

<i7é}']j A9 l:ﬂ—l:l-1>
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Eurofins 2] v}
D AA] AAE
A

2) DNA &% - FAH

- CTABY

- Ag7d 9 FHE o] & WH(QIAGEN plant Max
kit)

3) PCRE wk&<Y A=

4) PCR(2=38Y FAA 35 SAEA)

- DNA ®HA: 95T, 10&

- 45 cycles(95C, 15%, 60T, 90X, 60T, 90%)

- 4T A

- 24 A28 A7 2Y

- B w8 25714

- &2 wB]&o] conventional PCRol| ®l&} ®IAA| Tt w]eF
o] GMOE Al&38tA| A<=3t7]| el real time PCRo] A&
g Zo g Ay

2ZAPA = .

A A 2A L AAF g &2 A4 system &= H A 3

1 90 }E TY AFE AT B4 P FUH 24 L AMPL 57
L1 #2 244 2 2 3%}

111 &44% H 249

1.1.1.1. s§#] DNA (Meat, Gelatin) (% B-1)

=4 A
AOAC -
AEFTH -
<1> <Conventional PCR (simplex) : | #] Gelatin <>
1. sample ZH]
1) standard sample
wEo] - porcine gelatin +bovine gelatin — 0.1, 1, 10, 100% (w/w)

- bovine gelatin +porcine gelatin — 0.1, 1, 10, 100% (w/w)
2) commercial products (unknown species origin)

- pharmaceutical capsule shells

- marshmallows, jellies, desserts, cakes
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2. DNA ==
Dneasy mericon Food kit (Qiagen, Germany)

w

. PCR assay
du] 71d (94T, 47)
35 cycles A Al
- denaturation (94C, 30%)
- annealing (58°C, 40%)
- extension (72C, 30%)
final extension (72°C, 5%)

4. A719% (2% agarose gel, 100V, 45%)
<2> <Conventional PCR (simplex) : S A Meat <>

1. sample ZH]

1) meat

- ruminant(cow, goat, sheep), chicken, pork, cat, donkey
2) meat broth

2. DNA ==
Bioneer Accuprep Genomic DNA extraction kit

3. PCR assay

du] 71d (94T, 4)

35 cycles A A

- denaturation (94C, 30%)
- annealing (60C, 15%)

- extension (72°C, 30%)
final extension (72°C, 5%)

4. A719% (1% agarose gel, 92V, 1A13H)

(i
Fi

<Conventional PCR (multiplex) : S| A Meat <>

1. sample ZH]

1) meat

- dog, cat, rat, pork, monkey

2) commercial meat

- beef, chicken, goat, lamb, buffalo, venison, duck, pigeon, quail
3) fish

- salmon, cod, tuna, carp, rohu, tilapia

4) halal branded meatballs
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2. DNA ==

- meat, fish : Yeastern Genomic DNA Mini Kit
- plant : CTABH

3. PCR assay

- duplex PCR (dog, rat)

- triplex PCR (dag, pig, rat/cat, pig, rat)

- tetraplex PCR(cat, dog, monkey, rat)

- multiplex PCR(cat, dog, pork, monkey, rat)

- B 714E (94C, 3&)

- 35 cycles A A
- denaturation (94C, 30%)
- annealing (60C, 30%)
- extension (72C, 30%)

4. A71%9% (2% agarose gel)

e
Pl

<{Real-time PCR (SYBR green I) : ®{*] Meat &>

1. sample ZH]

1) meat

- beef, camel, horse, chicken, pig

- spiking sample : porcine 0.01, 0.1, 1, 10, 100ng (P1-P20)
2) commercial meat

- halal-labelled commercial beef

halal-labelled commercial chicken

2. DNA ==
Dneasy Tissue Kit (Qiagen, Germany)

w

. PCR assay
o] 7t4d (95C, 5&)
30 cycles 2 A]
- denaturation (95TC, 30%)
- annealing (60C, 1&)
- extension (72C, 30%)
final extension (72C, 10&)
melting curve (60-95C, 0.5C /5%)

r
Pl

<1> <Real-time PCR (TagMan) : =j#] Gelatin & &>

1. sample ZWH]
1) gelatin
- porcine gelatin
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- bovine gelatin

2) commercial products

- porcine gelatin capsules
bovine gelatin capsules

2. DNA =&
MasterPure DNA purification Kit

w

. PCR assay
o v 7} (95C, 10&)
40 cycles A A
- denaturation (95C, 15%)
- annealing (60C, 1&)

<2> <Real-time PCR (TagMan) : S| #] Meat H<=>

1. sample 4]

1 raw sample

- livers : raw chicken, duck, goose, pork
- muscles : raw turkey, beef, sheep, goat
2) mixtures

- pork + beef : 0.5, 1, 5%

- raw, sterilized(121°C, 20%&)

2. DNA ==
Wizard DNA Clean-up system (Promeha, Madison, WI, USA)

w

. PCR assay
o v 7} (95C, 10&)
40 cycles A A
- denaturation (95C, 15%)
- annealing (60C, 1&)

rir
&

<PCR-southern hybridization : ®}#| Gelatin &>
1. sample ZH]
- gelatin capsules (C1~C20)

- porcine canned meats (P1~P3)

2. DNA &=
- Dneasy Blood and Tissue Kit (Qiagen, USQ)

3. PCR assays
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1) cytochrome b

- o] 714 (95C, 2&)

- 35 cycles A A
- denaturation (94°C, 30%)
- annealing (55C, 30%)
- extension (72C, 40%)

- final extension (72°C, 3%)

2) cytochrome oxidase II

- B 714 (95C, 28&)

- 30 cycles A A
- denaturation (94C, 1%)
- annealing (55C, 1&)

- extension (72C, 2#&)

- final extension (72°C, 10%&)

3) ATP6

- ou] 7k (95C, 94

- 45 cycles A A
- denaturation (92°C, 30%)
- annealing (55C, 30%)
- extension (72C, 30%)

- final extension (72C, 5%)

4. A719% (3% agarose gel, 80V, 1A17H

(i
Al

<PCR-RFLP(Restriction fragment length polymorphism) : = %] Meat 7 &>

1. sample ZH]

1) single species LSR(Laboratory scale rendered)
2) MBM(Meat and Bone meal)

- M1: bovine LSR material +ts own fat

- M2: bovine LSR material + vegetable oil
industrial MBM

2. DNA =&

QIAamp Blood Kit (QIAGEN, Los Angeles, CA) : LSR/industrial MBM
- Wizard Genomic DNA extraction kit (Promega, Madison, WI, USA) :
bovine, porcine, ovine, equine, Salmo salar blood, fillets(chicken, duck)

3. PCR assay

- 30 cycles A A
- denaturation (94C, 1&)
- annealing (58C, 1&)
- extension (72C, 1&)

- final extension (72C, 5&)
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4. A719% (2% agarose gel, 100-120V, 1-2A17H)

5. Restriction endonuclease digestion assay
- bovine: 271bp — Hphl — 250bp +21bp
porcine: 212bp — Mn/l — 196bp +16bp
chicken: 266bp — Hindlll — 187bp +79bp
ovine: 225bp — Sspl — 143bp +82bp
A719% (3% Nusieve gel)

(i
Fi

<1> <FTIR(Fourier transform infrared spectroscopy) : A Gelatin %
Meat &>

1. Sample 4|

1) gelatin - porcine, bovine

2) gelatin jellies #|Z : deionized water+gelatin (sonicator-50C, 10+&)
— 197] Ax 2%-16% w/V)

2. FTIR
1D FTIR 24 EH
- FTIR spectrophotometer Nicolet 6700
- DTGS(deuterated triglycine sulfate) detector
2) samples= A2 4 HATR ZnSe A &3 HE8A ==
3) data 3
- 4000-650/cmol| A} =4
- resolution of 4/cm, 32 scanning

3. data analysis
- £35: PCA(Principal component analysis)

<2> <FTIR(Fourier transform infrared spectroscopy) : =} A Meat #HZ>

1. Sample <=H]

1) meat - porcine, bovine

2) meatball A|Z: ground meat 90%+starch 10%+salt+spices (10-20% Fo©]
7D

3) fat == hexane °]&

4) spiking sample: pork meat+meatball (1, 3, 5, 10, 25%)

2. FTIR
D FTIR =9 EH
- FTIR spectrophotometer Nicolet 6700
- DTGS(deuterated triglycine sulfate) detector
2) samples= A2 4 HATR ZnSe A &3 HE8A ==
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3) data 3
- 4000-650/cmol| A} =4
- resolution of 4/cm, 32 scanning

3. data analysis
- AR 2. PLS(Partial least square)

<ELISA : =}A Meat HZ&>

1. sample ZH]
1) monoclonal antibodies
- MAb 5H9 (porcine Tnl target)
- MAb 8F10 (mammalian Tnl target)
2) meat, dried meat meal, industrial meat-bone-meal(MBM) samples
- meat: HA|, &, & &, FHEE, E7], ¥, A%
— &5 connective tissue ¥ fat — &2 — Z7] - 417
- dried meat meals
- industrial animal by-products: meat meal(A, B), pork MBM, dairy blend
B, poultry meal(A, B), sheep MBM, feather meal
3) meat protein extracts
4) spiking samples
- ground pork+ground chicken/beef (0, 0.05, 0.1, 0.5, 1, 2, 4% w/w)
— raw/cooked(100C, 30+%)/autoclaved(121C, 30+)
- dry pure pork meal+soy-protein(SoyBest feed) (0, 0.01, 0.05, 0.1, 0.5, 1,
2%)

i
A

2. ELISA

1) indirect ELISA

- MAb 8F10

- polyvinylchloride microtiter plates

2) sandwich ELISA

- MAb 8F10

- MADb 5H9 (porcine Tnl target) microtiter plate
— &3 % =74 microplate reader (415nm)

3. TAEA
- one-way ANOVA
- Duncan’s multiple range tests

+=1-1-1-1: Halal authenticity of gelatin using species-specific PCR, Food Chemistry, 2015, Vol. 184, 203-206
+=11-1-2: Identification of Animal Species in Meat Broth by Simplex and Multiplex PCR, Journal of Zankoy
Sulaimani-Part AUJZS-A), 2014, Vol. 16, 1-6
+1-2: Multiplex PCR assay for the detection of five meat species forbidden in Islamic foods, Food Chemistry, 2015,
Vol. 177, 214-224
+=+1-3: Identification of pork genome in commercial meat extracts for Halal authentication by SYBR green I real-time
PCR, International Journal of Food Science+Technology, 2011, Vol. 46, 951-955

i
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+=1-1-4-1: Real-time PCR assays for detection and quantitation of porcine and bovine DNA in gelatin mixtures and
gelatin capsules, Journal of Food Composiition and Analysis, 2012, Vol. 25, 83-87

1-4-2: TagMan real-time PCR for the detection and quantitation of pork in meat mixtures, Meat Science, 2005, Vol.
70, 113-120

#1-5: Sensitivity of polymerase chain reaction (PCR)-southern hybridization and conventional PCR analysis for Halal
authentication of gelatin capsules, LWT-Food Science and Technology, 2015, Vol. 63, 714-719

+1-6: Species-specific PCR for the identification of ovine, porcine and chicken species in meat and bone meal
(MBM), Molecular and Cellular Probes, 2001, Vol. 15, 27-35

+1-7-1: Potential use of Fourier transform infrared spectroxcopy for differentiation of bovine and porcine gelatins,
Food Chemistry, 2010, Vol. 118, 856-860

F1-7-2: Analysis of pork adulteration in beef meatball using Fourier transform infrared (FTIR) spectroscopy, Meat
Science, 2011, Vol. 88, 91-95

+1-8: Sensitive Monoclonal Antibody-based Sandwich ELISA for the Detection of Porcine Skeletal Muscle in Meat and
Feed Products, Journal of Food Science, 2006, Vol. 71, 1-6

i

i

i

i

i

i

1112 &g gl (& B-2)

B4y 24y

<CuSO4/TiO2 Mixed Catalyst Kjeldahl Method>

L Aok g Al

Sodium hydroxide soln

Boiling stones

- methyl red indicator

- hydrocholoric or sulfuric acid std soln
- sodium hydroxide std soln

2. 717
- digestion : kjeldahl flasks 500-800 mL
AOAC - distillation : rubber stopper, distn trap, outlet of condenser

3. Al =2t

- sample 0.250-1.000 g digestion flasksol E--

- K2504, anhyd, CuSO4, TiO2, pumice, alundum granules, H2S04 37}
- 250 mL H20Z 24%, 5% boiling

- A< 7FE (40 min) ¥ ¥7

- F93}lo 250 mL H20 #H7}

- indicator soln 3-4%-& # 7}

- 2]3] flasksoll alundum granules 37} % tributyl citrate 2-3 & 7}
- NaOH soln 3} =4

- 7}FE 3} titrn beakerell 150 mL ©]/ 3

P EEE PN

1>
el
ol
>,

L Alpjopeja= A
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R

- ALE FHE F71BS Zule A sholN Fuoz stAvdsw, 2
At FEUCLE WRE)

- NaOHE 7}ste] d@elgo s 3ta, feld NH3Z 537 ZRste] u
o2 TYEH)

- =Y S NaOHE A3t Ahe] & THAA)

- olel Wi ALE Fitel zuMo|  A4F

2) AleF 2 Al
5] XA : CuSO4, K2504(1:4)
A2 ABrunswikA Y WEHE 0.2 g D wE=E
00 mLell ZoA o et} ARE-3tal AR o] BE
3 AF=2 (Bal-5/7-24)

AR AAN) geFo] 273 mgel dEEte & AAE B3 Hs)
Tt ¥

T3
B
T

u
o
o
o
K-
e
o

_&I
()
ugt

Zejnas 2% AlA WA AHEstn AAY ©EEel HolX %

7+

- Bags WA & B 20 mLE Fo5te] 71E & o] Ty AaE FF

Ao A4

- ZRAA F4Z 2Tl 0.05 N 34 10.0 mLE FH3he] o] EH 29
)}

S ol

= |

s B2 Fehad o] Mol ¥g
- Z223 Yo B9 = STFAES 0.0 N FASIUEF A RE Hd g
aree] wHoR W YA A
- g Yo FAY

D 249
- N 2478 ol gdte] AAE Fatow
YA F G4t go Ay

2) %A

- g B A

e
ol
_O‘E
=
o|N
=
_O‘L
£
"~
[
i
Ho

, o7 2 AAGA
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3 AleF g Al

- 34

- B34 (Kjeltabs)

- 0.1 N g4t

- B4kg&9 - H3BO3 100g(=+= 400g), 0.1% B2 g & 1d8<) 100mL %
0.1% WEdg=gl 100mLE o] 10 L= AL 1%(E= 4%) 34284

- FASUEFEN - 20% 2 40% FASIUEEFEY

O AYgAe] 2AEN )
AR oF 1 g 325%8 SUAL T AF ADE LA HAshed

Foo Ya BAEA 29 ¥e
- B3 A= H2S04 3 K2S049] Hl&o] 1.4~2.0 : 10] Hojof &7 &
gHo= o9
- BFHO) A F4 12 mLE P& (AAS AW Gl 10% ol golw
A3 4 15 mLE 99
- 420C ) Bal AGIA 45-6087t Balste] Hajoje] Mo £ AFE
A(TE ZOAE ST A B FRE wANAHE SNAE A4S
A9l e ez 7t

FUIO _‘N
Lo

QL

2

u

N

- 25 ngl = 9= 2> s 5
TR T AzEetaa BIUE B0 SHF FF Al SFYe] £
gHog Solzt

- 40% NaOH 50 mL (&) A] AF&3F 34ko] 4ufo) s F3dt= HE ElFHE
of ¥

(i
rlt

& e =9 WA A4
- AR AE Ao FE 7%
<LC-MS/MS>

1. sample 4]

porcine tissue

sample 1 g + ice cold methanol 8 mL + water 1 mL

1& homogenization

2000 rpm, 4%, 10% ¥AFE * FIHEES ice cold methanol, ethanol,

N
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diethyl etherZ A|#

- calibration standard solution ©ll+<= mixed standard solution % 7}

- mixed internal standarde =& A&, controls, standardsell %7}

- Z}+ tubesel DW 4 mL, 1 M HCI 0.5 mL, 2-nitrobenzaldehyde 7} % =

Al

- 37% water bath, overnight incubation
- pH 74 2 %A % ethylacetate F7}sle] 2A & QAR 8 3 methanol
of A4k

2. LC-MS/MS assay

- column : 5 um, 150x3.0 mm (Waters Symmetry C18)

- flow rate : 0.4 mL/min

- solvent split ratio : 1:2

- 8w A) 0.1% acetic acid, B) acetonitrile/1% acetic acid
- injection volume : 50-100 uL

ri
o

<LC-ESI-MS/MS>

1. sample 4]

1) blank sample

- porcine EDTA-plasma
2) standard sample

- fresh pig blood

2. LC-ESI-MS/MS assay

- column : C18, 5 um, 150 mm x 4.6 mm LD.

- flow rate : 1 mL/min

- filter : PEEK/PTFE 5 um

- & : A 0.1%, FA in water B) ACN/water 80:20, 0.1% FA

- injection volume : 100 uL

- gradient mode: time [minl/B[%]: 0/25; 3/45; 3.5/60; 6/60; 6.2/85 (analytical
run)

ri
o

<LC-MS>

1. sample ZH]

- liver (pig)

liver 2 g + 6 mL methanol : water (2:1) =14 % ultrasonic bath 5&
sample 4= oA HAlEE 108, 2000 rpm

- A5 AA F ice-cold methanolZ A2 1¥, ethanol A& 2%
oo AALF liver pellet Az

2. LC-ESI-MS/MS assay
column : C18, 10 um, 300 x 3.9 mm I.D.
flow rate : 0.5 mL/min- &9 : mehanol/acetic acid 0.025%
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<LC-MS>

1. sample <H]

- porcine skin collagen

- porcine skin collagen + D.W (5% w/w) 90%olA 5% *2] & pepsino=
7t 28 (244131

- A5de papam protease 59 BAE 7t

2-4 |- 7}5Es = pH 7.5 =4 5 YAlEe] 20,000 xg, 105

- A5 0= By

(i
Al

2. LC-MS assay

- samples HIZ F¢

flow rate : 1.5 ul/min

- &) : 98% water, 2% acetonitrile

+=1-2-1: Depletion of four nitrofuran antibiotics and their tissue-bound metabolites in porcine tissues and determination
using LC-MS/MS and HPLC-UV, Food Additives and Contaminants, 2005, Vol. 22, 406-414

2-2: Simultaneous quantification of the organophosphorus pesticides dimethate and omethoate in porcine plasma and
urine by LC-ESI-MS/MS and flow-injection-ESI-MS/MS, Journal of Chromatography B, 2010, Vol. 878,
1234-1245

£2-3: Analysis of Protein-bound Metabolites of Furaolidone and Furaltadone in Pig Liver by High-performance Liquid
Chromatography and Liquid Chromatography-Mass Spectrometry, Analyst, 1996, Vol. 121, 1463-1468

+=1-2-4: Isolation and identification of antioxidative peptides from porcine collagen hydrolysate by consecutive
chromatography and electrospray ionization-mass spectrometry, Food Chemistry, 2007, Vol. 102, 1135-1143

i

i

1.1.2. A vw 2L Hr}
1.1.2.1. =§A DNA (Meat, Gelatin) (% B-3)

A I 87| B Pl H] 11
AOAC HA 48 E7bs — & BV
AEFETH
conventional PCR _
'}5% - . A Z_]_- ° }—Zﬂ. = ij':'.—g—
- (simplex) 27 1M PCR E
| pC PCR =1 &1 2438
conventional PCR )
=1~ . Al7F o =N H 2 A= R
1-2 (multiplex) 24 A% sAlol A8 F A= 7hs
— A&
~ti x4 g9 28
w3 Real-time PCR 97k ol I]DCR K | -
(SYBR green D AN A7 B9l JMs
. PCR =27 &9 Z8
=2y Real-time PCR oA 7F ol AAZE Az} Bl T
(TagMan) .
primer ¢ probe &
PCR =71 &§¢ 38
biotin-labeled primer 2 &
RS | o SAIRE ol probe &£
Y W o] chip @ scanner system ¥ &
71 hybridization ¥F-g A Q
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R PCR =11 &9 Z &
R £48 Ado] mel g4/4F &
=517 FTIR 1At o]y =
7Vs
=1-8 ELISA 2A X ol AZ 7}s3% sample A|g4
12. 989 B}E T AFE A% BATHY Ay =4 2 AA/EEG 4

121 57 DNA B4 e) gaby 24 2 Ad/agted &
1211 B4y 8 god

A A @A
AOAC - -
AEFTH - -
wopg | primerel W&t HAE 71 ¥ ©&E | - primer A&
v 1- p

- E& A= - AFEY B

- primerel| W&t A= 7ls T UE

|- S8 oy 2 A A S - primer A2}

llE‘T‘?: - . R

- 244 < simplex PCR - AFEAN BUbs

- =0 o7zt

S A . g -

- primerel] w2t A& 7 F HE

- 27195 glo] A9== 7t - primer A #
e - A0 thFe] sample # 27+ - single-stranded DNA<®}9] vt&
A P A4
- ¥& A g A(dissociation curve - dissociation curve 42 oj8-&
£4) < conventional PCR
- primerel] W2} HE Vs F ve | orimer A4t
- A7|Y9%E Qo] AxE= e . -
= 19% :;o] > g s = - primer ] probe A&}
=214 | Al HEe sample Ae7te - single-stranded DNA<}9] oo
T - me uzs o 8
_ e R R
- %& A 3A(specific probe A& _ dissociation curve 41| o]l %
2l dissociation curve #43)
. - BFEA BUbs
- primer AE 7ts T UE . .
P Gfoﬂ w}a}- w be - biotin-labeled primer A2}
. - sk Ax s A N
el Eo nzle 7} B3 - probe A%}
T =R R PO g- - W% 9] chip ¥ scanner system
- 7hEE B2 A FAA A= U

e
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- e v&
=816 |- s A5 A - A719%F 2H Y2 gel AH)
- 2 TR AT A7
- 2 H&
- Ht-o 2 3| 0-19_
Aol AAE A SEONA - n mee) e 2 A
g7 F=344 gl .
i - e 3EEd g 9o =-e i
5 5= BA T -
- Meat ¥4 A] fat &34 2
- IR spectra ¥ ¢] e} B °
JA[A T BA Tl
- 79 A8 T EF A A=
- gl kAT ZEHH AR, E7ts
gd) H= 7hs - T B4 A(EQMA S T )
=1-8 }
- AFEA The HE =7
- =2 A= - o] sample #4]
E7Hs (€84 B4 B7H8)

1.2.1.2 A4 2 Aol
Al Zo|| Ao H XA A 213Z o] old Al Zo|Hut AL E= ALglo)
7] 2o A& 3 o3l Al = El{jaﬁ AOACY A Z&FF el AA
Hol YA ey Ly olAole] JAKIM JFE 7] e JAKIMAA 13 sts
B o)g]7134¢l HALAL LABo A conventional PCR#} q PCR ®WH¥ L Alg3l3w 97] ul
o Ab&=2(HA, Aol wek conventional PCR =& q PCR W F Agzlo=z A}
AL AR o] KMFe A$ =, Agtel, DNAS HEAE 2A381x &1

T Real time PCRE AM&3te] A& B35 maba AZ7|He we} ==
AR EAHE tE2A d&3t= Aol vt st ddd

>

= JAZAA A= H] 37
20143 (A) 13370 & 4047) e AEEE AT,
2R, B, FAE T
2015 5€% (B) 1347 2= 4507) * QA EZRTE 2L E) 9=
JAZFo] &
o 1 (B/A) 100.8% 111.4% ¥ olzeFA7 14
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2.1.2. AF #opd d9 Q5 &4 FF

AEF 7=

FORTEFIBER : AE2 222 THE Aol f BFAZ AFFol A7}

METHOCEL MX : AA% &/} wlo)Ag A& Abgste] £F3 dsts =74 3l
F= 7%

CLEAR+STABLE : &89 EWAy % 44 7
o8

Mecca Cola : Z#9] Tawfik Matholouthi A= & Q1FE& e A SoA FE3
B9 S 283t Mecca Colag 70

)

ol

Ze o] Ao} JAKIM
*oMGA 142F =

[BtE# 39), FEsdHA 5 4

%)

oleaddeE T

ICRIC U X (X ) &2 27F)

*INGA 27T=EE

v = JFANCA _
SPC(olo]l 28 Aoz 11%), &(X 742 3%)

soM ol 14EE Jol | o] <), ul | ES
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6. HAS <A 9 A4 of-g

6.1 HAS &+

6.1.1 Halal Assurance System (HAS, &= R A 2~Hl)
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<7 | Fermented Wheat Flour Grain or plant Fermented wheat flour with sourdough lactobacilli and fungal proteases enzyme or wheat
based ingredient | flour is fermented centain micro-organisms is consider Halal.
<~ | Soy Protein Isolate Grain & Plant The Soy Protein Isolate is obtained soybean flour by extracting the protein by water
based according ta Solae Company.
Ingredients.
<7 | Semolina, Durum Wheat Flour | Grain & plant
based
ingredients
« All Purpose Wheat Flour, Self Grain & Plant
Raising Flour, All Wheat based
Flours, All Comn Flours, Soy ingredients
Flour, Rice Flou
«7 | Graham Flour Grain & Plant Itis a whole wheat flour.
based
ingredients.
<7 | OatFlour Grain & Plant Flour obtained from oat cereal
based
Ingredients
<7 | Com Flour Grain & Plant Itis a flour obtained by grinding corn.
based
Ingredients
%~ | Durum Flour Grain & Plant Itis a flour obtained from durum wheat.
base
Ingredients
< Flour Grain & Plant It is obtained by grinding cereal seeds.
bas
Ingredients.
<7 | Soya Flour Grain & Plant Flour obtained from soybean.
based
Ingredients
&7 | Wheat Flour Grain & Plant Flour obtained bt grinding wheat.
based

a9 C-1. A7tFe &2 7|+ F& o F(muslimconsumergroup.com)

9N BF Szl REY

=

< HAHRE, =94 AHE 9
2l
Ry
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Oragnic Apple Sweet Potate Pumpkin + Blueberry Ellas’s Kitchen

1&15

&7 | Oragnic Apple Sweet Potato Pumpkin + Blugberry Ellas’s Kitchan u&
1615

&7 | Sweet Potato, Apple, Carrot & Cinnamon Pouch Happy Baby 09-
16-15

<7 | Organic Puffs Sweet Potato, Oraganic PuffsGreans Baby Happy Baby 05-
Food 1615

& Homestyle meals bananas, plums, sweet potato & oats, Homestyle meals Baby Happy Family 07-
brown rice, bananas, apples & i Food Brands 1615

4 | Homestyle meals sweet potato, carrots & brown rice, Homestyle meals Baby Happy Family 07-
sweet peas, green beans, spina Food Brands 16-15

&7 | 2nd Food Apples, Sweet Potato & Com, Mixed Vegetables, Peaches in Baby Gerber 03
Plastic Jars Food 26-15

« 2nd Food Sweet Potato in Glass Jars Baby Gerber 03-
Food 26-15

W New Sweet Potato Crunch Potato Tema Available at Wal-Mart 10-
Chips 0513

<7 | 2nd Stage Chiquita Banana, Apple Sauce, Sweet Potato, Squash, Sweet Baby Beach Nut 09
Carrot, Swest Peas, Green Beans Food 2843

&7 | 1st Stage Sweet Potato, Squash, Sweet Carrot, Sweet Peas, Green Beans in | Baby Beach Nut 09
Glass jars Food 2813

L2 Carrot, Sweet Potato & Brown Rice, Sweet Peas & Brown Rice, Green Baby Sprout 07-
Beans, Zucchini & Potato Food 2513

4 Organic Sweet Potato. Baby Sprout a7-
Food 2513

&7 | Organic Sweet Potato Apple Baby Earth Best 07-
Food 0813

a9 C-2. A7rE o] &3 TFA F(muslimconsumergroup.com)

EA

$8 | Enythritol Grain & plant based | Erythritol fs a sugar alcohol obtained either from comstarch or fruit alcsholic
gredients i
& Maltodextrin Grain & Plant based A product obtained from starch
3 Maltose Grain & Plant based It'is a one of the part of starch,
U Modified Food Starch Grain & Plant based A plant starch chemically modified
Ingredients
4 Potato Starch Gla\rh_! Plant based Starch obtained from potata
& | Pregslatinized Starch Grain & Plant based | Starch which is processed to permit swelling in cold water because natural
i starch require heating to swell
4 Arrowroot Gra\rﬁ_& Plant based Itis a starch obtained from plant rhizomes
4 Corn Starch Grain & Plant based It is a starch obtained from endosperm of com seeds.
&7 Dextrin Grain & Plant based Itis a part of plant starch.
o Dextrose Grain & Plant based Itis a corn sweetener from comn starch.
& Starch Grain & Plant based A endosperm of cereal seed.
o Tapioca Starch Grain & Plant based A starch obtained from roots of cassava plant.
Ingredients
&7 | Hydrogenated Starch Grain & plant based Hydrogenated Strach Hydrolysates is a sugar alcohol

a8 C-3. & 7|F BEgste vgFst A EF(www.canadianhalalfoods.com)
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L=

4o A HE, 55, MAE T OYH AE FHERE & F A5 EEHF A4
o] A9 QA= vAE FH E4AE halal FAE, AW S AEFTES AT & A
(Halal food production, CRC Press, 2003). o7t 5& e &40 A TH7|Fo F

sHA v FEEREH A "Hod 7|Ed wAA XIdoa 3 oo 1
o -amylase, rennet 52| "|AYE F@ F2A9} papain, bromelain 52 2&
TZAF A x| AHgo] 7hede € T S R JAEUA oL EERAT I
FRIstRs W s& L A FHdll E49 A AEE g glon, HAEY A AR
A e I FAEC] HIMEHAAAE AEH, HAFH =20l ofd S#2) e YA~
3 Aol HrtE AS WwEA ThE AACA oleHe A (EHES 2 ARRE -tathhir
syar’ an,) (1.1.3.Doll wet AslEojordttia WHAEH Q5. watA PAdE #Fidl 845
AHEE A9 =R frEl ARl EEEA R ol AFAAS AXTH AREo] JhEdtt
a1 A,

Halal e
S

Fermented | Grain or plant Fermented wheat flour with sourdough actobacilli and fungal proteases enzyme or wheat flour is fermented
Wheat Flour | based ingredient | certain micro-organisms is consider Halal,

Microbial | Grain & plant Microbial enzymes which includes rennet microbial enzyme and Lypase Microbial enzyme are obtained the
Enzymes | based ingredients | cels of yeast and they are Halal
7 | Malt Grain & Plant it is produced from barlsy a source of enzymes
based Ingredients
« | Papain Grain & Plant An enzyme obtained from Papaya fruit for tenederizing meat
based Ingredients
%7 | Protease Grain & Plant An enzyme which break the protein and it is obtained from plant or bactenal source.
Enzyme hased Ingredients
[ |Rennst Grain & Plant A milk coagulant which is a concentrated extract of rennin enzyme obtained from calves or pig stomach of

based Ingredients | microbial source Calf rennet is obatined from cow. microbial rennet is obatined from bacteria Pepsin rennet
or animal source | is obtained from pig

% |Amylass | Grain & Piant Itis an enzyme obtained from plant and bacterial sources
{alpha) based Ingredients
[7l |Enzyme | Grin & Plant Enzymes are protein cbtained from plant and animal sources

based Ingredients
or animal source

(7] | Butter fat Dairy Ingredients It is Hatal if it is Halal or Kesher certified because of source of enzyme. It is net Halal if it is not Halal or

Lipolyzed Kosher cerified

[ | Cultured Dairy Ingredients | The enzyme use has to be Halal
Cream
Lipolyzed

7 | Enzyme Ingredients made | Soy lecithin is medified by use of lipase enzyme [t is Halal only if microbial lipase is used or Halal or Kasher
Modified from plant or cartified.
Saya animal enzyme
Lecithin

8 | Teriyaki, Grain & plant Teriyaki or Teriyaki sauce is made by using Naturally Brewed Soy Saucefa soy & wheal fermented saiice
Teriyaki based ingredients | containing 2-3% aleoholjwith or without Mirin or Sake a sweet rice wine with other ingredients such as sugar,
Suace hene. plnsﬂpp\e spices, bromelain a Halal enzyme.

O3 C-4. &F7]|Fo HE3gst= &4 F(muslimconsumergroup.com)

(D FeyA =(Mutannajjis) P& Al&2) A3t 44 27
FEUAZ nAE AFold WX e 7k BEACA v YAz A o edd
e AEFY. o7 AEL clewe dAEEIE ARRbol Wl Rk=A] A3t ofof 9

-9, & FEE, WEE XS e A iAol Ak AlE
- 3 g EEXL] AR FEE

(b olsd dFd W& FauUA2~ s AFY A3 U
- YA 2 Az v, WA, Aol Atgtd wjrtA] &5 Fa
- YA 2= Az g, WA, Mol Alekd wjztA] Y] 22 AA
29 YA Ase= YA 2E FEFSIAEFSH)(najist mutawassithah) 24, F713t3t&
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(mukhaffafah) W= 2-6), HZ&#F&(mugahallazhah) YA 272 A3+ =]~

i
MR

(h H) B B3 HHo] o]TojH ot YAx Ao WA = A F szt Al
A7} olele A% AT AT 2¥lsY A4 ¥R 03 @

@) AHel = 99 e A5rt FRtEE A9, A" Asm/AFAIE ReAs e
Al dZ>olAY YA 27} ofojof B A B/MHA 7 REAY dEE ST, o
gE 55 5 F U
2}. GMO(genetically modified organism) 2]3%
Shol&dnl 32 FH oA Ao W&E BS o A= #AY E(genetically modified
organism)< ©o] &% UEE HIIS AF & 5T AfgolH4)ol o5t TF=E AHolH
A s AT F A5 AT olEFHFYV|FOI0) L T ool FEIZT A
JAKIM 3¢ RHIANE HAHHEYES o, ‘GMF(genetically modified foods), GMO or
ingredients or products containing GMOs shall not be made by the use of genetic
material which is non-halal” o]g}al Ao o] *Akg]o}¥iA4; halale] ofd &9
A=4dE 9= GMOE =33 4% 2 S5+& halalo] oty 2tavt Ao xo] 5(MS
1500:2009 3.5.1.6). E3 IEUA o} EERF FAHY S AHEJE o vAE AFo] A=
& A=A HIEE BT éﬂu‘f HAELS HA] T JATboA FEHT FHAE AFES)

A kR ga WAH ¢

i

n}. 3}s+E-Z(chemicals)

ststEd A AE7EE 5 AFHVES FHE gol AsHE =2EH, AFAL F
dFRAFS 7] S5 d2IEd FEeteA Felsteior 3k dEolAol EEISIH
JAKIM ¢] Malay51an standard : MS1500:2009& &3t &RIstA< o, sE4e H¢ =4
< JTHAAY YES EAS A RE AAFHe Fr1dd 35tEZ S halalde] 9

H(MS 1500:2009 3.5.1.4).

2. EHZJIZ} «l =

7} % A5
J:I—T‘Er vﬁﬂ«l ARAYEEE2EE AVFE AAsIF o, Bl ofdE2 o 3o o E,
|50 W zolE &lstaa ofdz o o WE PXI % (W=, %PO}E—Zi ]

3712 422=(100, 200 300 mesh)«l xﬂi Azt . %
AOAC (19959 uwel Micro Kjeldahl ol w2t A3y on, oldze~ e
Juliano BO(1985)¢] v FH & o] g3l =43

T AR A ARAYEZEE IF0 % 3 3 T
g 9H(Il-san, Korea)®] A7 rpdES 48t AbgstRom ofdge~ gl whwfz o] Jhek

S 3 C-19] YERA.
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utEFrdRetEd R~ 9 254%)% FSFrdEeIEE2 2~ FEF 1.8%)& AFdAL
(Seoul, Korea)ZH¥, &¢3SFFdi(opdz e~ aF 26.9%)2 ool 22439 S (Gunpo,
Korea)oll A 7+ .
# C-L 271F F5 8 ofdE2ox 4 ol &
ofUZ A shaf CHEHE ohe
(%)
TRSES 9.1 6.3
SHOtE2S 175 8.2
0| o 29.1 8.4
U A E fFE &4
u A= - 4R E maltogenic amylse(MAase) <} cyclodextrin
glucanotransferase(CGTase) e AAB%. 3lF JLEL AHIdsLE AHEstaa

Novozyme(Copenhagen, Denmark)®] Novamyl®3} Toruzyme®-2 A A3dte] ARG om 7]
Hol EXS ® C-20] YEM.
[e)

£ C2 MAE fd ARAE Tae) WA 54

L
E.C. number ™ 25£(°0) *[A pH M Z=AL
Novamyl® 3.2.1.133 60 5.0 Novozyme
Toruzyme® 24.1.19 60 6.0 Novozyme
3. 3% U AR U ARAYR TAANE Foto] dALA AL D 54 B
b BEaAYA) ME FIEH BBE BT A3 P 24 AT % 54 B}

D A=
Sodium propionate (99%), lauric acid (99%), myristic acid (9.5%), palmitic acid (99%)<}
stearic acid (99%), paraffin liquid, ethyl alcohol:= thA3}Z(Siheung, Korea)oll Al T3}
o] AF8-3F. Sodium azide, dimethyl sulfoxide= Sigma-aldrich(St. Louis, USA)e] #A|&& A}
439 o, SDSE= Bio-rad(California, USA) A%< AM&-3}

o
=

(2) BT 24 YA+
HEZA dFE acetate P&
Eakdo] g4 5 FHriste] Hk-S-
AAsE 32 FHTE

(3,000 x g, 20 min)E A A

HAEE (3,000 x g, 20 min)E 3l
sl Al AHY AAE 9

400CoN A 24 hrz<F A=xA 7.

5

=
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25% MEE 22 MATM [ 12.5% MBS A2 MAHM
! }
O H| 7+ (60°C) Of|H| 7+ (60°C)
' !
Z A% 7H200U/ml)

I

[ )
[ ]
[ )
([zsusccomm |
[ )
[ ]

I

[
[
[ g+&(60°C, 70 rpm)
[
[

I
2142 2|(3000 xg, 20 min)
|

x

I

LI £2|(3000 xg, 20 min)

!
AZ(40°C, 24 hr)

]
]
e
]
)
]

Z(40°C, 24 hr)

<Novamyl®> <Toruzyme®>

138 C-5. 848 A7}F AyAHHH

(3) Amylose-lipid complex & &7}F A4k

10% AEFALE A=34 100 mlS THE0] & 3, 250 ml B|A Hol Eol FTEA7]
H ARS TEAZ. ARLAo] oW, KHEY 1gs HISIHFE T 587 A|FAES
Z A% Aol & 1 F dry ovenoll A A Z(4000)A Z.

10% HEA 8=
S A0 100 ml

!
W EHE min)
!

[
[
| z=wsstaog
[
[

HZ=(40°C) ]

1% C-6. Amylose-lipid complex A~ Aj4F 34

(4) Starch propionate2] A%
Sodium propionates AR AzFFH] 10%<2F 20%7F
&34 712, 1 N NaOHE ©|&3sto] pH 4.002 =43 dutses @ ZS5FF A2

(Z2F 50 g, d.b)> sodium propionate &4} E9ste] AF2oA 30& F wHekal, =
e =7 Avto g &7 50CAA FEFFEFo] 10% wivto]l 2 wi7hx] Hx3 dzx=
E2o B3t 60 mesh ¥FAWWNo. 60, Sanggye, Seoul, Korea)S E34A#A wH2E3HE
[e)

= =
Az HLEFES 1300 AMHLEAA 447 Fok Jtd WA T 4
SHFE 33 H]?'ﬁ.??;} >HT= A AHE starch propionate= FSoll &

AN A 1023 2ol A wdtgt & Zhghod #star 45T oA A =3

(5) Fatty acid starch ester(FASE)9] A=
SFEFAR(YWNS LA R AaSFFEHE) 25 g3 A 5 g2 FEAde] HEF
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Z &3tsle] Hl2 53 ES A %3 HELEE S F3 T Qo
7 } z 4

= 2
%101 135C Oﬂ/‘i 3 A FF 7 HEARL & G e

(6) EAI(Emulsifying activity index) &%

0.02% sodium azide €< 6 ml, 7|15 4 mle} A &A 1 g2 H7g 1 &
homogenizer (HG-15A, Daihan science)& ©]-&3}e] 2 (8000rpm, 3 min)AlAE & 0.1%
SDS &o EAHAIZ. UV/Vis spectrophotometer (DU®730, Beckman coulter Inc.)Z
50nmell A FFE=E SA4T. 1 F 4 C-1o thdst] A

2%2303*% A

EAI (Emulsifying activity index, m?/g) =
@*L*c

A: Observed absorbance

L: Path length of the cuvette

@: Qil volume fraction of the emulsion

¢ The weight of emulsifier per unit volume of aqueous
phase before the emulsion is formed(g/ml)

2] C-1. EAI A4k

(7) ESI(Emulsion stability index) =4

2 3 108°] AF emulsioneS 0.1% SDS &Ho] EAAZF F  UV/Vis
spectrophotometer 2 500 nmolA FF =5 FASI 1085 4% emulsion¥y S =4
st ol EUIRE ofdHel <A I % 2 C-29 tiiste] AL

o?.: m

S =
E“—?‘_]

lﬂ

ESI (Emulsion stability index, min) = ———
AA

Ay absorbance at 10 min after homogenization

At: elapsed time (10min)

AA: difference in absorbance values between initial and
final readings

2] C-2. ESI Al4H2)

. BadEe] G aAe) JBH 54 wH
(1) #3t=(degree of substitution, DS) =4
Starch propionate<¢} fatty acid starch ester®] X|$+%=+= Gao et al. (2012)¢] ®Ho| w2}

29, ARAE 1 g& AAEG2I 94 FFHL GoleF 50 mLE shshel B

Az % mukastE Al 05 M NaOH €9 50 mLE 7}3h E3ES A2olA 447 B¢ @
Wk T osm Iz el AAS sbEa 0.1 M HCIE HAs X85 2 C-30] o3
AR

162X MX (V= V)
N 1000 X W
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(2) &3l =(solubility)<} 8- (swelling power) =74
AEAREY &3l=9 AEHS Koo 520052 WS o83t AE HAE A=
0.5 g (db)= 50 mL HAE T A A=t gol2F 25 mLE 7t #<
F8Z A 3083E 7193 58 7HA 0 7 vortexingsle] AAE AR ABEE AHEAAZ.
0% & 2087 WFE oA WA A 3,000g0004 3
mL AEEG2TE &7 Gol2FE et AL

7

Zoll A B AsdS AAT dAEHES F
<

o
b
A d
(o
o>
A
i)
%
o
ox
ol
£
o
—
o
(e

f
o

a
[e]

& 2olA 1023 ZF&uE AA
& 5 FAE A4 100 mLz2 A" 45 7 FHF2 dH=-FHDubois et
al, 1956)= o]&ste AFd HEANFS &=t FaHe Adtste 42 4 C-49

e,
Solubility (%) » <09 100
= ——X
olubility (7o W,
welling power (g/g) = VVO(lOO—%S)

o
o
i,
=
Mo

Ws: s He 3 &), Wo: 7] A& Az F7(g), Wsst:
A= FAR), %S: &M=
=

2 84

HdojF. o] & B EAdA 583 T3
o & 3 e o8& W7, Ao WS AA UV/Vis spectrophotometer® 575
= maltose standard curveeo] thiste] 2

Lo

24

5o A, 7] HAUtd AEALRL] oF e E4AH YA W E HAx &

4) 279 F4&(WAD 2 &F/&(0OB) =4

&8 =4 50 ml conical tubeell 3° D.W. 30 mlE ¥ol& % 0.1 g9 &A= A73H
1 % shaking waterbathellA 30 minxt ®/E§-(300C, 100 rpm)dt. Centrifuge(5804,
Eppendorf)E o] &3] AA 2 (250C, 12000 g, 30 ming. A5HS ®Hd F conical
tubeol] Holde AH= FAE A.

E& =4 15 ml conical tubeel paraffin liquid 5 mlE Yo+ & 0.1 g &A1& H
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7}8F. 71 % shaking waterbatholl 4] 30 minZt ®+-8-(300C, 100 rpm)Al#%. CentrifugeE o]
g3l AR (250C, 12,000 g, 30 min)gt. A5 HE #A|Ag F conical tubeol] HFolsl
= JA=Y FAE A F A C-Holl thgste] A4S

5t
N
2
N
rn
r
A
M
40
fu
)
Q

0 =2 B4 ZTHEAAEEE E4)
Glass vialell 50 mg AlEE “ol& & 90% DMSO 5 ml H71g. 1 hrik T8 3 200

rpmSo.Z 24 hr nwHE, 50 ml conical tubeoll 99% ethyl alcohol 12 mi¢} DMSO &4 2
ml F7betedE T AAREI(3000 g, 20 min, 2500)3t] A5H AAE. FH U ethyl
alcohol 12 ml %7} & voltexing & YA EZ(3000 g, 20 min, 250C) & F5H AAgH
400Ce A 20minzt A =Z3%F. 10 mM sodium acetate buffer(pH 3.5) 4 ml E7}s+ & 71
2 wHH300rpm)$. Isoamylase 5 ul 3 7}8ke] shaking waterbathel 4] wWH-8(70 rpm, 400C,
24 hDAlA £. Resing 0.2g A713te] 1 mingt £E0]F9] 9<S A A3 Resing A A3
% (0.20 um syringe filter2 o243 HPAEC-PAD (ICS-5000, Dionex)E A}-g3}e] H 23t
BEHzAe F C-39 YeRY.

.

¥ C-3. &A1¢ HPAEC-PAD 4 =7

Eluent A 150 mM sodium hydroxide
Eluent B 150 mM sodium hydroxide containing 500 mM sodium acetate
Column 250x3 mm dionex CarboPac PA-200
Injection vol. 25 um
) ) ] Flow rate
Gradient Time (min) . %A %B
(ml/min)
0 0.5 100 0
10 0.5 80 20
20 0.5 60 40
30 0.5 50 50
60 0.5 30 70

6) Hlol2~d A= =4
HAEARS Hol28 M= EAL 2&EHZE47](RVA-3D, Newport Scientific, New
South Wales, Australia)E ©]-&3to] 43 HEAFQRO0 g dbS &Fvg &7 AH
7

&l
I & spatulas} ZetxH 3 HEFE o] 83}

AFsa F 28 gol A% Yol esE
AEARE Al B4R BAARE AZE ASPEEAE 287 500 4
aha1, 95C7HA 4% AA 7} sho] 95TOIA 283F $AAZ. T & H0TAA Akl
AA Sel 2 A ZeddE g Eeew 3
o

Ax Wrkela, 50CelA 287 H2
A S

A
rlo
2
JH
X
m

=2 s S AAIA.
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4

(1) Feista 54 4 (FE-SEM)

Powder &eje] AR E field emission scanning electron microscopy(FE-SEM) (S-4700,
HitachDE AFg3te] AL Feshy EA4S BE3 AE+& aluminum stub $]ell carbon
tapee} WM I =% ion sputter coater (15nm, E-1030, HitachdE AF&3te] £ 3004,
500 goiste] EHFZE B

i

O

A dAHEMS #ESr] $)ske] differential scanning calorimetry(DSC 200 f3 maia,
NETZSCH)Z AH&3F Z+Zte] A&+ aluminum pan(100 DSC, NETZSCH)oll 5mg ¥ 3l.omH,
32 Z=RF 1ulE HAUtelE & QS Pane ALolA 3AIESE FEAIZOH,
Reference= #HloI& panes AHES 25212 200CelAl 1000C7HA], 7FE&EE+
10K/minZ Z1 3y 3},

9 FAEA

RE 24" EAXEL one-way ANOVA B4& F3dte] HF+EZAAZE Ve
BHE Aol BAH FA8-2 95% AlFHFFoA Tukey’ s HSD tests o] &3t &
A%k mE EAA A 2248 SPSS(IBM, New york, USA)E o] &3l 4333}

. AT 2
7 2Tt FeA R, SgA ATt 2H =) 7354 &2
D ol e 7354 42
A 2FAA A ol Agstal = FEAAE S SYAdA A 2HEE e
Z

2 AARE st Ao w3tes FAHsNeH Ad3E 19 C-7 YErd. 23E A
A tiFE AR e HrbEe] Skl mE A EH= e g FTlsk= A
<= A3 AN YA bA YA 2E 22 A 5 mg/ml o) HItE B HAHE
qNEFe] dolle FFol 719 fo] AT ol BAel He Ae AU A w2
FEAAE dFEAAEe] frakbsol H 3 AL AT AN It sl oA
+ 5 mg/ml H71etAS Wl oEAE HweRS o SYMUA LA 2H 2T dFH
o Aol FrHH R FRE7F dojuA] S e Hol #FRUF e =4l
A YA 2H 27 ¥ 93 Aoz Add
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1 day 7 days

2 |3l4-5"5

g 0.t

CH & Al
" 23 4TS S 0 6
2214 2% g | 'IH[I I 1R
olAH 2 .

11253104305506100mg/ml
a9 C-7. iiFaA e SeA A YA ol 2 29 g e 73S

. Amylose-lipid complex &2 #3354 #z
(1) ofEZ 23 mE F3l54 #&
AEdL2(7HE 200 mesh, AT vkdR)o]l £EWYS H7Fete] amylose-lipid complex
PFAL A5 FotE 28 FFol VM ¢ 78es Zom MIF FFo| spE E
% A & A& AT {3t 5o Agole F3teo]l 7HE "WolA=
©] 349.76 min —rfoi 7}%} T3 ‘3}1 T 7Y 5O ARE A ESGS w
il st 2 AdstA] gt
T e, Amylose—hpld complex ./J:XHA FEEA e AxE= 19 C-89 e,

of
:|o

Lo
2L
lo
ko
oy
rlo
-
i)
2
PI
_E
EQ
1o
o2t
fuj
9
SO
]
B -
oY
o
[-l‘li I
f
S
:|o

[ [

3
ras0g
b 2005

Bl HAR MM SPS.
Enzyme treatment time (min)

t}. Starch propionate®] #3} % o]5sz 54 #Hz
D ¥z 9 X3s &4

AEYA 29 F YR ARBEAS 254S B3t F3548S B dELAE
‘i%ﬂ‘?ﬂﬂ% o] &3l &= A R sodium propionate Alo]e] ol ~H]

NStz 98] 14
E(ester) sI3ES =
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AzE 9% 8212 o2 e s FeH(Anks
(10% vs. 20%)= st3lom, APATels 2
ANZe) AXg2AS A8

8-z we} Al=¥ starch propionate®] == T C-40] Yebd., gukS 4= g
= =

[
= 3 OPO] sodium proplonateE ‘11“‘/] AzxFZF tHl 20% 747}5& Ao #EESI, o
E9 A&7} Golx= Zlog BAE. uelA starch propionateE A| 317 fA+=
sodium propionates &2 AzFH vl 10% FE7HA Hr7lskes Ao A3 Aoz
detE. 9 sodium propionates AES] HAxFHF the] 10% Tl A =X starch
propionate®] 7o o] IWSFFHE0.30)0] FESFFHAEO01NEYG A3 =r =
FES Y.

ps)

¥ C-4. Starch propionatee] W&z 2 3=

Reaction condition

Sodium
Corn starch  Temperature ~ Time pH Y DS
o propionate
O (h) .
(%)
Normal 130 4 4 10 0.30+0.00
20 0.17+£0.01
Waxy 130 4 4 10 0.17+0.00
20 0.12+£0.01

(2) Starch propionate &7j¢] 3 54 #z
Starch propionateE¢] 3l#&(emulsion activity index, EAD®} -3}¢H3 A (emulsion
stability index, ESDE #2413 AxS 19 C-99] Ueld. dutSFFHAES o] 83 75
of o] thEF(FAa AHE)o| Hs)] starch propionateE S H<& 43t=S el

o, starch propionate5¢] X|g=9} #38 Alolol= Hitlol A2 e

e o] &3 Afo JdoME urEFFHES o]

_IQr_

9

siebd g o -t YUt FFHES o83 A5 XF=7} 0

o] FtAFAR L HERT(FAHE AAD) vl e FF& Yoy x3=7) 0.17
Q1 starch propionate®= izl B3] =& F3tHAAES YEMY. S5 HAEES ol &
3t Aols Yuke MR o 2 RE| O starch propionateEd X3 EE hEXT &
X85S ®-F3F starch propionate®] 3AA L xR Fe £35S BYgon,
Aoz vro 23T o] starch propionate?] #3}HAAL FA3] TFHEH= AL &
F e w3lEa falerAAdel AgREo] 9 starch propionated] X =7} EH=L&5
5 A& &g4do]l FUleIARE B AFddA AL FEAAFOW) dEd A=Fo
Ae Felbdd S e Ao Add. wetA FEFA P E Al starch propionate
E FEAE AHEsH] SsiAe A8=7F 017 Fre R f§A5ke Zlo] AAG o=
AR
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500 40
R Normal corn starch EEER Normal corn starch
[/ Waxy corn starch /3 Waxy corn starch

400 - =
30

Tl i

0 10 20 20

Na-propionate concentration (%) Na-propionate concentration (%)

O9 C-9. &5 E-S ©]4¢ starch propionate] Al #3154

(3 F=(WAD 2 F#<€(OBD =4
Starch propionate®] &8 % F+3 SAHZEAAE 1 C-100] Hebd. tiz=a(F
A E)oll WSl starch propionates-2

stA FEo] Ftske AEo]l vEE. dWS TS 2 RY AxH AHgdto

5

SFFAEcREH Axd Ad HE FrEy FHEL OS =23%s AR
propionic acid 2t87] &0l &5 HEY AFAo] I8t FFELe AT
2 qAERa ol X3 x y|Fo 2 AwE. 18 propionic acide Eo thi &
7} o} starch propionatee o %3] E2 TS BEfstes o= AdE.

SR o2 Az starch propionate] tET(F-A 2] AR Bl we

8 YEd. IdutSFaE9 starch propionateE9l

*g;
1gt== 0.17-0.30 e,
b

X
w2}A propionic acid F-&715 AR FAANINE AL AR AFAHS ZIA7= A

o

S Ay 39 FLEFAR o 7RE Az starch propionatee] A-¢, X8 %=
Z(sodium propionate 10% H7F)o] YRS FFAREY A2k FARHA ol 27
AADETG 22 FAFFATE YA Y, AFE 0129 A& tixTol Bls
FAFTFAFE UebE. e X8 = 0.129 starch propionate’} #3t540] &S
2 o,

400 400

W Normal corn starch R Normal corn starch
[ Waxy corn starch /1 Waxy corn starch ]
L
300 | _ 300 -
_— =
- -
S S
= 200 | = 200}
< <
4 o
100 | 100
0 L 0 L
0 10 20 0 10 20
Na-propionate concentration (%) Na-propionate concentration (%)

719 C-10. Starch propionate &#1¢] &8 2 F/9
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(4) &A1) B&E 2 & =

Starch propionateE2] #3]%=9} HEHL 70CoA BAsgoen ZAxs= 19 119 v

EbY. T3y #ZSFeARo2RE Al xH starch propionate= 70T oA &3k
X o

_?;
& AEAAETL 45dS A2 o] £ 5 glo] S8 F flds. dnk
STEFHAEOoZRE A ZH starch propionateE-S thEF(F-A8] A ) H o} njn]s}
Al e BEHS et JAAT SAZCZ FolZQl ZolE YA skE. IHA=
o] 59| &38| =& propionic acid 28715 AE FAFoEZH izl Hls] F43%] F
7behe 43 uERd. o]21g A= starch propionateE2 WEH YAERT= AE A
BRa gz E2A57)7F Lo)ste 28529} starch propionate & Alo]e] H-3}H

rﬂl

=]

Z A BEE A A" AdEYA FHEe i fEPEAAe] dolAe @S
& Qe Aoz Ford w3 XI5 YulS FLHBE o ZRE A ZH starch
propionateEX th= Gx|7F @S FLHd B o2 HE AxH ASo] Hod FIEAHS U
Ehd Ao Azt

== Swelling power
== Solubility

Swelling power (g/g), Solubility (%)

0 10 20
Na-propionate concentration (%)

1% C-11. Starch propionate 4&#j¢] &3 2

)

o
E'E*—ﬂl

6) A9 5
HAE 2 PAEA d5dE LBAE o83ty FIAE ARREY Aol 54% HeE
29 HF F3l=9 =7 molAe EAHC] EATT L RiuFHA S, )
Toll A& Az starch propionateE F3kA4 2 F3bAA 2 ALE317]0] A
Y= 2 lsl7] 9&f starch propionated] #Ho]AH HEZE B35
a9 C-12 ¢ & C-59] YEMAS. I8 C-129] Yebd AAHH HEQ FFH A
o] starch propionate®] #Ho|2® HEw HE&8H 2=z 2l AHANA o2 (FA
YR Be =28 Jebd. =3 (857} 5S4E starch propionate®] #H o]~
A8e e}, AEEA e propionic acid FHg71E Flske AL
= AoE AzZteE. 33 X3 = 0.17S 1%EHH" Ay
FH Alz% starch propionateE2 FAFSH 3 o]
A= o= AR FFEoNY A= =5k
5 starch propionate?] o] 28] A& EAo] 9
2 A4E AT B AT Heol2H A ZEade

;érgg
Euﬁﬁl
g
AN 2 o

= ox

R
+ A
p\¥
rlo

Jo
EN
Iy
2
At

=

o,

o

R\

e
I mlo

30

o £
[ 3o M=

o

2

s

v

r9£

N W r1

§ 12 © oAz Mz oo M QoM wo
M
N
il
1o
(i
2

rro e & 8 lo

pou)
o
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stof Al starch propionate &8 F=& 7%7HA A-&-3}
= #3} kx| Fol HFAFY EAS A ¥SAA
ge e
1500 2500 100
B gy comn starch (WCS)
CS propionate (10%)
1200 - 2000 F S\propionate (20%) 480
0 [Tl &
c - = L
E_ 200 g §1500- g
g 600 ‘::-’, é 1000 :é-,-
> - > [
300 500
0 0 - . . . . 0
0 2 4 6 8 10 12 14
Time (min) Time (min)
719 C-12. Starch propionate 4~#j2] HF=ZE4
AN SFFHES o8 v dNSFTFHEY ofdE 2 EXAE Abol9 33 mE
=3t EAl ol AT 4 Q. & C-59& AyHEF starch propionateEe] #H o] 28
HAEEALS YehY. o714 setback AE& HELA 23547 =2 434S YE
e Aoz A IS dut SFFHRE o ZRE Ax9 starch propionateES A A
9] setback A= Hl3] A3 *F2 FEs YERAL, AR =371 AAEHAY
AAE = ZFE&FT PR sethack HE9} v e F& FFS Hole AS ¢
T . webAl propionic acid #E71E GHESFFAE FAFOER RS F4H
2O 3o mE FAE MAY F Us ALE 44,
3 C-b. Starch propionate &#1¢] A% EAA]
Sodium Pasting viscosity(mPa-s)
Corn  propionat T,
starch € (C) Peak Trough Breakdown Final Setback
(%)
- 86.5+0.0 1072.0+£9.9 875.0+£8.5 198.0+14 11945+7.8 19.5+0.7
Normal
10 85.2+1.7 586.0+2.8 349.5+4.9 236.5+2.1 485.0+5.7  35.5%0.7
20 86.8+0.6 574.5+6.4 384.0+8.5 190.5+2.1 522.0+71 38.0x14
- 71.0£0.2 2100.5+64 1077549 1023.0+14 12425+92 65.0+4.2
Waxy 10 71.5+06 802.5+9.2 368.5+4.9 434.0+4.2 436.5+6.4 8.0t14
20 70.7£0.4 1685.0£99 8355164 8495+7.1 1008.0+7.1 725%0.7

DPasting temperature.
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PGS stearate

PGS laurate
~ PGS myristate

500

100

1
o
o

400 -

(s eqw) Ajisoosip

(9,) samesadwa)

ature

—— Tempe:

ted NCS
rate

255%

Untrea

- 80
4 &0
440
420

0

ristate

NCS palmitate

NCS la
“— NCSm

8
460
440
420

0

1800

1500
1200
]
]
300

(s edqu) Ajisoasip

14

12

10

Time (min)

Time (min)

16. FASE 274 <]

% C-

1

9] setback

=
=

H =

Apele] %

=
=

il

&

S

J))

)
o

X
g

9] setback

2HE2E

N

oj£fel

PaAEd A4 Ao By,

o, stearic acid #] g

st

— 224 -



# C-7. FASE 474 ¢] vt EA4A]

Corn ’ Tpl) Pasting viscosity (mPa-s)
Fatty acid Breakdow .
starch Q) Peak Trough q Final Setback

- 86.5+0.0 1072.0£¢9.9 75.0+85 97.0+14 11945+7.8 19.5+0.7

Lauric acid 844105 662.0£5.7 325.0+5.7 337.0+0.0 493.0+71 68.0+14

Native  Myristic acid 84.0+23  610.5t64 287.0£99 23.5£35 438.5+9.2 51.5=%0.7
Palmitic acid 86.1+0.7 431521 725+0.7 59.0+2.8 256.0+14  3.5x0.7

Stearic acid 85.2+0.5 377.0+£9.9 525492 24.5+0.7 225.0£99  2.5%0.7

- N/D? 118.5+0.7 4.0+4.2 74.5+4.9 64.5+4.9 0.5+0.7

Pre- Lauric acid 50.0+0.0 4055+9.2 4.0+85  331.5+0.7 100.5+21 6.5+64
gelatiniz  Myristic acid 55.3+04  323.0+28 9.0+0.0 264.0£2.8 79.0+0.0 0.0+0.0
ed Palmitic acid 50.0+0.0 287.5+9.2 0.5+9.2  2335+49  82.0%9.9 40+2.8
Stearic acid 50.0£0.0 201.5+35 55+9.2 69.5+7.8 48.5+9.2 3.0+0.0

DPasting temperature.
2)Not detected.

nt. maltogenic amylase(Novamyl®) 2ol @& AAo F3} 9 o|3}st3 54 AZ

D &A9 F3548 #F

Oh E&AYA e §358 @

O aFrpdE
D ubE e Novamyl®S A 2stds wjo #3548 AAE 19 C—17°ﬂ LHERE.
Ais AHEAR 70 EY] A9 EAL gho] x4 A 7.77 gim2sEolA &
22X g AIZre] ZojHel wel 12412 3 17.89 gim24-F7HA dsste AL ; )&}
A FFARE f3lso] Wol o o] &4 AHEske AL guvt flvtn #dE.
P SESDS AH RS wels a4 E AP Folxs thAE M Tl Hl=
g = Ao, 1243 Agstde o 20.10 min +Fo2 7 =& @
Ae Felsti7]ol anpdEe]l HA AAHYANIES 12A02 At 4

rd

e

rulo BE oL b )

)
TS
g
°
=
2] 3
=

> mlo

o
o

1 day 7 days

T U!

EAl{mf)
] ]

»n

0 30 6o 120 240 480 720
Enzyme treatment time (min)

1. 0, 2: 30, 3: 60, 4: 120, 5: 240, 6: 480 and 7: 720 min
19 C-17. Novamyl®A ] A Ztel] W& D rbd 9] 13 54
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Q@ B7}=+
A7} Novamyl®< A 2]l S uije %i}‘—i—‘é 23S 9 C-180] Yery. Ax}
£ 2o Ead Z7FFe] 49 EAl #hol tixzT9 7% 20.87 gim2sFolA a4 g
AlZke] 2A17EY W HOIgERl 378657 R st A AT F A AT A
Ztol B Aol wel f3tso] FH Holxe AFES YERE. F3bAS(ESD A 2
AP &4 APsEEs W M =2 = A4S AT & den, 4
AlZE AEEtas welle #73F kATl ol AEFS B weka AR FH A
A kel

FaAYARES 2432 At Ade APt AVFEIE aFubdEel Bla 73
o

240
Enzyme treatment time (min)

1: 0, 2. 30, 3: 60, 4: 120, 5: 240, 6: 480 and 7:
720 min
% C-18. Novamyl®A ] A7kl & A7tF9 731 54

(W) el me 73t B
ol mE 35S 29 C-199) vdehpor], 249 Hrige]l Fvbetel wet
el o wol 3*354% A& T Aoy, T zpolE Felstara 100
mg/ml F+EO 2 738t S AP3Y S

A: 1, B: 5, C: 10, D: 30, E: 50 and F: 100 mg/ml
a9 C-19. Novamyl®A 8] &4 o] w2 /3%
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(th ol 223 9 Y=o e F354 A%

T ZHe F3EA #E AxE 09 C-200] YERY. oz e~ g B dxo e
FIEAS AHEYS w, ¢4 nFuHA R HS AT vl f3s 2 fF3ieh
Aol @A3] oA s AL AT F d5 = AT AS ofdER s FEfol
FSTE, YA A7t AEFE FEEo] ¢ As gIT S 29 735
T Afole dAY 277 AL FROE 4R 277 & 7ol kS A
< Yehges A 80T S dz27 gFEAE, S AR gt ~H 29} 1)
watsle W WS 300 meshro] 3¢ e #3450l 44 70.2 m2/g, 159.3
min®. 2 ZFA A Ak 2Bl 29 66.9 m2/g, 59.4 minBE Tt 2F U & F3s
TR TS 2t AS AT & Jdg. AN dFEHA"RY] 738-5(130.6 m2/g)X h
2o A YE W AT fEtg oA E o 4 AS FAT 5 S

150 4

120 1

EAl{m#g)

100 mesh
1 day

GFE

B+ B-2 B3 Ha H-z2 H3 Mz M-2 M3 SPS Le
Enzyme treatment time (min)

1: 100, 2: 200 and 3: 300 mesh,

a9 C-20. ofHE R~

@) 'aLH AN e &
27hE 3

g g9

I P
A Fuke] Novamyl® = 2]3t<S o

A9 3 4eS =AHE Ax=E 19 C-219 JERA.
Bo| sl Arp2s } 8 4280l

b A gol wet Z7kshe, e
FAY 5 UL oA AT

Z,Ei 3] go

AOO]]/\,]

KR
=

=]
T

1
59 &of HolEols} wobx ),
Zaggol o 2 Yol 34

7 days

, H: 3lo}= 2

AAHNE sk, E2%E Aol=

go] mFopRE] 13

200 mesh
1 day 7 days

o}
]-O

Z
=

of W BUY A

300 mesh

1 day 7 days

3&1}%01 Lol we} maltose

EREE R REY
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Enzyme treatment time (min)

=]

13 C-21. Novamyl® g A 7tol] w2 &2

95 -

85

Recovery rate (%)

65

58

75

E\&\\ﬂihﬂ
o

-B8-5PS

T T T 1
200 400 600 800

Enzyme treatment time (min)

ARe] FAY AF 2L 5

3 249 F4&(WAD 2 F/+E&(0OBD) 54

A F4E D EHE AN G850 9GS nA ol Aol Hol YL 39
o, # Ags 19 C-220] e, AlRe] A4S ofuR o Fgo] ol o
g B8 F5ee AL AT 5 e AT FHEY A LB o w
£ Aol wustgon], Ao A/t A4S N1BS T FRAE AL FAT 4
A+ Novamylex 8] & F-&% F7& AAFoE Frlsidon siglon 589
S BaAe A Fo| Aol UAF. HAW FHE A HaAe A AATE of
W2 oo Fapel e Aol vimatgon YA A7} 4855 1Be & FH
e FAY 5 e

330 wBeineerzyme Featment 300 W Before enzyme treatment

A m After enzymetreatment m After enzymetreatment

300 A : = 7
g atkl a 28 DE S § uh A
5050 | 1B At . & T
T dE g .| %200 1 2 i
€200 A i £ o 2 or OF - %
B B o = B FoZ
5150 | - b 5
a c ab I ab
gIOO- g]_oo cd :d ol ol '5:
£

50 A

0 - o]

B-1 B-2 H-2 H3 M1 M2 M-3 5PS

1% C-22. Novamyl®A & =

H-1

B-3

At
X

>
>

F A
AR
24~64)°] =
ol Z7lsk=
AP 4~9)9] F71E 0]
dolo] A&(DP 11~23)9]

Hatglom #7hTe 1
, C-240 Yepd. A7t

TR 9

"aA g
Rl BRE 5 e A4S o
HlwA Ab&e] dol7t 71 AP
BB o Folo] AFZ(DP 5-9)9]
axAE A ArERG Fe
Ron, TFuAE IA @
9] A&EDP 25-64)2] o] F7lete 7
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6 W Before entyme vestment & [ W alors enayme reamment
WAl enyme yeatment mAke gnyme trestmant
5 s 5
4 4 &
g £ F
3 ) 4
i | i
32 z E g 1
ng a [s
1 & 1
0 L [
4 u 1 1) ] 5 “
Degrea of polymenzation Degros of pohymaruaton Degres of polymanzabon
i H1 H2 H-3
6 8 Bafora enryme trestment ¢ & B bekore wmayme restment
B A etyme estmént Bt wrryme trastment
H 5 5
4 s 4
£ £ 2
e ? c ¥ c 3
t 5 s
g 7 § 1 3 2
4 a
1 ' 1
0 0 [}
4 n n Yl u “ ) * " ] u “ 1] ]
Degreo of potymenzation Dagres of polymenzaten
; M1 M2 ] M-3
[ 8 Befare enzyme treatment L3 W Bolore enryme trestment w4 W Batore enayme trestment
WAl entyme estment B After enryme tresmant WAl enayme restment
H 5 E
4 . 4
] 1 3
5 s &
I 3 £
a2 2 ?
& & §
1 1 1
] o o

19 C-23. HPAEC-PADE ©] &3 Novamyl®A 2] A% &A7}F9 EAASEEE 4

M Before enzyme treatment

B After enzyme treatment

Population (%)

4 14 24 34 44 54 64
Degree of polymerization

13 C-24. HPAEC-PADZ ©]-&3F Novamyl®x 8] A% nFupd o] EXAERE

e
A
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a3 C-26. Novamyl®A g] x & 2759 e ghs E4(x300)

() FEsts 54 #Z(FE-SEM)
Oh PR Zaxe A 3o ez 54
LTI A9 B2 P W Aol BIAUCH, 45 HUYG AY 2
85ee SHSHAS Wl Avet AR HaAH A Fo Fol7t gol VehA
w REHoT ARel YAt AR FaIb BE| HUL
Before enzyme &
treatment
After enzyme
treatment
<
k 1) e,
71y C-25. Novamyl®A 2] 0 %o agnp A& Fejsts 54
b wrheel Bade A Feol Fejsty 54
A7HFel WS ZhzE 3008, 5008) it HEF AE 19 C-26, C-27° e}
W ATERe ¥He B3-S W 9o T ETY FHE 2 e Ae AT
dom, dzte] Arle WRF-Fobg 25-mE £o0F 42 AL AT F AL ®
3 Bade Fo| AoE AWRYS Pl AT YA AldE IS FA L
shor], WrhT A EHe] e AESo] RS 23 FeE = S FAT
2=~ o]l o
N Y S =
Before enzyme treatment After enzyme treatment
X300 1 2 3 1 2 3
magnification . = )
BJJ
HAR
MM
BJJ: Wiz, HAR: $tolE 25, MM: m]™, 1: 100, 2: 200 and 3: 300 mesh
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Before enzyme treatment After enzyme treatment

X500
magnification

BJJ

HAR

6) €48 54 EA(DSCO)
B4 AEg AEHAYSE DSCE 3l €3 548 #&% A4
A3E AuEd A AV JAY AT E45F, ofHEL A
gy W3lgko] & Ao g vehd. 183 maltogenic amylase x2S 35S
33l7F F WA dojys AS AT & S = dgn ek
AFE UEhd. olgd A7t YEhdE olfre EaAY T AFAASE F 5
Hol e A& BAFY BAEC] AA Ho| Hwd FAFo] F 1P EET
olg} .

EL'\: _1::, l‘ll‘
Mo :O,l:‘, m[o

o &
71 ELH

Bl-1 619400 701:01° 708100 742401 782:01° 79401’ 1631017 03100 122780285 73810097

Bl-2 62.4+01" 709+01¢ 706103 T49+01° 7762020 795:01" 142+01%* BEX0TF 1025+004° 5580.07™
Bl-3 635+02" 605202 710+01K 739204 7802009 786:00° 146:02° 02:07 880:001F 530:014™
HAR-1 627201 6774009 630401 7158019 753201 767:01% 126200" 00017 84110040 1034+016°
HAR-2 620+01h' 67.8+03°% 636+00 720+02° 744017 770+04% 115:01° 83+01 6£63+000° 75340015
HAR-3  §32+01KW 67.0+009 602400 715+00% 751201 763+01* 119400% 83+01* 533t005" 5881014
MM-1 600:01' 705t02° 760:00° 7681077 822:+01% 824404°F 133401° 119:01% 10.06+0.02° 1089:000°
MM-2 6912017 700+00° 763+019 77.2+01° 820+01° B826:01% 120+00° 1174015 777£005¢ 0.90:0.20°

MM-3 so0+02! 720f03° 762:01% T7st04F BLO0I° 830+01° 129+000 11000 e18t008* gRatDICE

SPS 729+0.0° 744:01° 811:00° 83.0:00° 86.8:01° 881+01° 139:01° 137:00° 637:0000 1291+0.04°

BE: before enzyme treatment, AE: After enzyme treatment,
TO: onset temperature , TP: peak temperature TC: conclusion temperature
% C-28. Novamyl® A2 &Ale] d2 54

1l Cyclodextrin glucanotransferase(Toruzyme®) & &A1 #3354 #2Z
D 249 F3548 aF
D EaA A e AUt {354 B
oA gAY B2 2A 9 F35S 19 C-299 YeElA S, Toruzyme® =&
ANzroll e f3les AuEstS W {3159 A 30&A 2AZ7EA] H =3
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FE=S U= A A8 = AL AT FEtAd 5 FF 308X oA Tt
A =2 AL AT 5 Jo] Toruzyme® FHZAH EAAZAZE 0ESE At A
S 733}

TR IR TR B

[I"l' “ P ,,1 f

30 80 120 240 480 720
Enzyme treatment time (min)

1: 0, 2: 30, 3: 60, 4: 120, 5: 240, 6: 480 and 7: 720 min
a9 C-29. Toruzyme® A gA|ztel @& &A7FF9] {35

) gl =

TS B
kol whE o

=
T
Fohse

a7 C-30°] Ye e, Toruzyme® ] &) GA H7}go)

Z7tskel whet dd o] o Bol AAEE Ae AT F Ade. 78 Aolg &<
32k Novamyl® *&]aA ¢ 2-& 100 mg/ml £F0.2 FH7tste] 354 #d3ES

A} G2

1 day 7 days

2" TR 1k "5 va

;“ﬂ ” P

1: 1, 2. 5, 3: 10, 4: 30, 5: 50 and 6: 100 mg/ml
1% C-30. Toruzyme® g &7}F2] g&fo| 2 {35

(th olRzosed 9 Yo oE fI5H B
Toruzyme® A2} 47}59] olz e 8 Qs mE 3

Ans 4R f3se] 49 BE 2o] 50717b0] |

5

EA
M SR AL FAT S A8 AR F3} ol
o} =]

Eobg&tar, 3holE 200 mesho] 230.7 mino 2 7H <HA3 AL AT 5 QS
oy g B2 Azl AAE FIAE FAT 5 AU AR g2 dFEHA-
I S PR Ao AH 29} Bty BtS Feltd s @4 Faaoy
3l A UlF #HA"Y oF 289 15Fo)H M AAPAIEG 209 = Fe A
< AT F A
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EIF 08 28 ojz
1 day 7 days 1 day 7 days 1 day
300 X Rt 3: i M "Jl'lz (T MM O

“v wi i i e u i | "c i
-+ L O

1 day 7 days 1 day 7 days 1 day 7 days
B T M a H M 7B "W BT "B™ H M "BTTH MY BT HM

L N N In Mi L A
= [T TP

1: 100, 2: 200 and 3: 300 mesh, B: WX 3, H: 3lo}E 25, M: v|H, Le: tJF# A=, GFE:
:Lﬂ /z-]] a];q tﬂ-/\]-oﬂ /\Eﬂ =
8 C-31 ol 2o & 9 Ao wE {354 T F(Toruzyme® *8]T)

7 days

5. &A19] 73 % o35 54 E4& ¥ vdrsE /P fIdALA A3
ozl &Ae] 3t 9 o|Fstz B4 E4e it 3 fIdALA FRIES

o BAH, 94 amylose-lipid complexe] -9 F3tA oldART Ao 7MA 29 FA
st7lol e thAl A2 AstA| vk dehg. Starch propionate$t FASE+ thzx
Hlg) B l=rt wal HETE vob AEAY AR ol &35k AYR o= ddd. =
starch propionate®] A= 0.12-0.17 AtololA ARESFFHES o] &5tA &
I 53 A A o] Eol & AANHLE BHsta 5. FASES Ag dupSeaA
3te] stearic acidE AF&3le] A 3= Ao /1A A Ao 7 FohE,

FaAe 249 A$ Novamyl®AHel#oldes #3ksc] ERrRt ¢ MzF 300
mesh< 1831 Toruzyme®* g Zol A& #F3ltd50] B Rt $53% holE 200

Te FEHITCE AASE o] AT Aow Adkd.

SY

RApd=] &2 7|&d Fitsts =4 Eday

e

ZelvlE $22 94 2 g

)

A

1. &% 7|0 33t tAAd &4

S 2 Fo BEsly] A AMSEE ZE AR &2 )Fdd BEsteior & mEkA
aF 2 Fol| HE&3Hr] A AAE A TF J]Fol FIstdor & dF r]Fo visto
MEEo] Qe Fu=ie EA5A &7 web searchings 3l RE A85S dojok 3}

7t AEAR BTy

JAKIM(Jabatan Kemajuan Islam Malaysia)] Malaysian standard(MS 1500:2009)°1 ¢]3}3-&w)

A5 o B 540 I A B4 o9l RE EHEo] FHDolgta HolFH o

9}%. AA 22Pd =0 AgstaAt st FEREZE AE FHe Edwoz oiF, Ad,
FEggde] & .(MS 1500:2009 3.5.1.2).

U]E.L/] dFAE HARE A& F s fAbo] E(muslimconsumergroup.com) s E3ke] 2] &4

2o = B Fu(soy protein isolate, SPDo] &@&r])Fd| Retst= S 18 C-1
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& 5 T,

J

SEARCH CATEGORY: INGREDIENTS
Search results for the term: protein isolate

Total results generated: 1

Halal
Status

o

Ingredient Category Description

The Soy Profein Isolate is obtained soybean flour by extracting the protein by water according to

Isolate Ingredients Solae Company.

Soy Protein ‘ Grain & Plant based

a9 C-1. giFEe g & 7|& Fgo F(muslimconsumergroup.com)

T3 TR I ¢FEHRE
S mpR 7R R FAd o) &
T FE7t gls Aolgt dAdHMH,
protein isolate, OPD%= 2] &=
C-2%} Zo] A7t & 7|F * =
d), SFaddzein), 7HrEsE AagHAd

oA gl

L

4 ¥
rlr
>,
i
u
4z o

-

4o
Al
¥
b
et
2
ft
o
N I
2

>
>
o
o

N
N

& =
] Jd FAdzEFEYH FE3F Az S (oat
g Zeolzt ddd. 1d
U, L oolejol HauA(EF
A 7Fede 19 C-3

Total results generated: §

e

7 |Oat Grain & Plant A cergal
based

Ingredients
%7 | OatFlour | Grain & Plant Flour obtained from oat cereal
based
Ingredients
%/ | Oatmeal |Grain & Plant | Meal obtained from oats
based
Ingredients.
%/ | Sedium Mineral, A chemical preservative
Benzoate | Chemical
Synthetic based
Ingredients.

< | soy Grain and plant | All Pupose Soy Sauce s non naturally brewed soy sauce which is obtained without femmentation by
Sauce(All | based blending hydrolyzed sey protein, salt, water. com surup and sodium benzoate: It is not made with Wheat

Purpose) | ingredients and Soy. La Choy is a leading Halal brand of All Purpse Soy Sauce in USA and Canada.

I8 C-2. A8y g 7|& B3t HE(www.canadianhalalfood.com)

Total results generated: 9

Halal : L
P
7 | Soy Grain & The Soy Protein Isolate is obtained soybean flour by extracting the protein by water according ta Solae Company.
Protein Flant based
Isolate Ingredients
¥ | Gluten Grain & A plant protein.
Plant based
Ingredients
7| Hydrolyze A flavor enhancer obtained fram vegetable protein.
Protein
47 | Protease Grain & An enzyme which break the proteln and it is obtained from plant or bacterial source
Enzyme Plant based
Ingredients
&7 | Cam Grain & Itis & com protein
Gluten Flant based
Ingredients
¥ | Textured Grain & A vegetable protein which is extrudes to look like beef strip or nuggets.
Vegetable | Plant based
Pratein Ingradients
%7 | Vital Wheat | Grain & Vital wheat gluten fs & proteln obtained from wheat grain
Gluten Flant based
Ingredients.
W | zein Grain & Itis a com protein
Plant based
Ingredients
&/ | Soy Grain and All Purpose Soy Sauce is non naturally brewed soy sauce which (s obtained without fermientation by biending hydrolyzed
Sauce(All | plant based | say protein. salt, water, com surup and sadium benzoate. It is nat made with Wheat and Say. La Choy Is a leading Halal
Purpose) i brand of All Purpse Soy Sauce in USA and Canada.

a9 C-3. @& 7)Fo F3etes gk oA {F(www.muslimconsumergroup.com)
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i} 5x

Bkel A9 AR, FE VAR 5 OUW AR FUZEY 98 5 s TINF AL
o A5 AAS BAE fAS) BLE hadl FAF A S ATE AAT + 9

(Halal food production, CRC Press, 2003). t5F 5& freiel &40 A9 TH7|E

StA] e TEENE d2 fav ¥ V|Fo FEEkA & E]rogl a" C-4 4 <
HAlol @EAS FARAS T3l s ReS uf papain, bromelain 59 41E <
49 vAE Ao protease’t HE2AEF AxC Ago]l TtEEE & F
23201 5.3.6.6) TH&F A=UAof dHIF FAFES Tt G AES W &
g 540 B AT g glon, rAdEe wiA AR HA Ee O FAE] HIEE
Me Y, A FEH e Edo] ofd 3E2) e YA 23 ARo] At Ae wEA vt
2z BAAA ol&de] YA(EE S 2 AP ~tathhir syar’ an) (L13.De] wat sislofof
il HAE e wWEtA HAdE fFH 4 AMEE A HHA fFE Aol 23
e o BAAHES AXTH AREo] Jhssitha AdE.

ek

)

Total results generated: 4
Halal DR

-  Descriptio
Malt It is produced from barley a source of enzymes
Papain An enzyme obtained from Papaya fruil for tenederizing meat
Protease An enzyme which break the protein and it is obtained from plant or bacterial
Enzyme sourcs
Amylase (alpha) | Grain & Plant based It s an enzyme obtained from plant and bacterial sources
= 1= R S = 1
9 C-4. &F7)F0 Rgsle 84 F(muslimconsumergroup.com)

(1) FehA ~Mutannajjis) " E AlF2] A3t A4 FAG
FEUA 2 fAE AFoldt MR =& 7Hg BERANA HEE YA 2 A5 93] &
A HAE AFY. olgF AFL ol&F A (EEEE AFghe wet W= A 3 E

R B IS IR B B 2 e

A2~ v AE AF] At Y
1, *“01 Atebd wi7tA] Ee e
o] Atztd Wi7hA e == AlH
- 9o YA~ As= ‘/}X]Z:.E_ FEF}AEF & 5)(najist mutawassithah) 24, /7133 &
(mukhaffafah) W= 2-6), HZ &4 &(mugahallazhah) U A 2NE A3 YA ~5 =3+
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@ Ao @wo] A5 F4o] o|Fo o} UA= Ame] WAl £= A F St} A

A7t el e A% AT AES 205 44T FLE 05 o

@ AHel & 29 7 A7t siEEe A, AT AR/AHAIE ReAdes e

NERE EYsEel A5 ARZRH FEes FHL AM GAHE BARA A
Aol JBAFS HNAYL FHL 2A e A 48R BAV} gl AW F2
2R Yol B4 F SFaACBe Bol o5 240l @ A T Sz FHs7)
A olE ABsE Aol FAHoR ey AR FUASTFAYI w2
Afsiet R AR FANA KU ABes A AFNA olggc] AZFHX @2

MEA e DA ABe FFol 1% FA g A AeT

nh 7heEbr)d

7hebdold s2REREH FE2T T e AFY €F 2= muslim consumer groupel
2 H &S o] &3t FES Jer|de TFo] HA o, oAXZIUYFS ALE
ste] FE3 & BT AAFAY ol dI&S AMESHA &3 FE23 JhEride] A%
gd2r]Eol Fste] AEE ¢ Aot AEENS. B AT ATl A Thebrd
A E-S MSCALS] o}o] L E}}E}7 HSP-100) 2.2 JAKIM $15S npdl &g a2 Eo 3

&ol 75

v}, GMO(genetically modified organism) 2]

dooledn 4 FHolA de WEE Hekes W A2 E(genetically modified
organism< ©]&% ARE HIIS AF F2 S5 AFEoPHD Yt FEE Ao H
A ges AL F Us. AN olEFHFHIFOI0) ¢ FH oMol TEJASTHS
JAKIM 3¢ EBE3aAdE AHE}S uw, ‘GMF(genetically modified foods), GMO or
ingredients or products containing GMOs shall not be made by the use of genetic
material which is non-halal’ o]2tx A eo|= o] o] “Arg]oly At halale] ofd FE9|
A=4dE 9= GMOE =33 A% 2 S5+ halalo] oty 2tavtk Ao xo] Qd5(MS
1500:2009 3.5.1.6). =3 A= Alof GHAF FAHS AHEYS o] vA=E AFo] Az
& HAAEAA HIRE A, Y AR CHA Ee QAZelA fFHld RS AREE
A QT ghal HAIE 5.

A}, 3}shE- (chemicals)
gstEd A AEVLE T AEFHIIES FHEZE wol AMfEE=E EFEHN, AFAYLN &
2l FS wy] Qs TFFr|Fo| FBIsl=A FRlsloor 3k TEo|Ajol FHRJAZT|H

ok
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JAKIM®] Malaysian standard : MS1500:20092 %3lo] 3elstaS o, 3st=2e] 7
< THAAY AEs EHE Ao mE AAFH FridY FdFgEHe i

=

HMS 1500:2009 3.5.1.4).
2 wud-ZeldE 45As R BMAELANE Fokd AL AL R SH 24

7 A9 A=
(1) g
Aol AHgT B

2 + WFEEdEEPL 3, =), T e(PP
Roquette, 3Z&2), 7

B2 (0PI, Tate&Lyle, 9)& AH&3

GETEESE
FOAEFEEEE RN VT 53, FNA gaE o, FAeIA Ja8 o
AR el wgel A AE BEAE FEAAR APshel A8

3 247
ol zl o] RS xA3}r] ¢13be] Sigma AldrichAe] protease from Streptomyces

griseus (type X IV, >=3.5U/mg)¢} otA| =R EALS] transglutaminaseE AHE-3t.

(4) A of
Sigma AldrichAFe] DPPH, ABTS, tannic acid, gallic acid, Folin-Ciocalteu’ s phenol

reagent, Sodium azide®} Na2CO3& A}&3H

ORERE!
FARAA2E AST SUBRE CIALATY 10044 BRE AT

st ke MSCARS] ofo] 2 Eb7kekr] hSP-10002 AH-4-3.

6) 7171
Ao AFE3L7] 98Fe] UV/Vis spectrophotometer(Beckman coulter Inc., CA, USA),

homogenizer & probex thetsH) ST =)AFS ALE3te] AFE 3P

3. A% B
hoemA-FeldE JEANES A8 fHOALA AR
L) Eeils F589 Az
A LAV A% dzg, Axsdel FA URE Agssion, 209 H8A
ksl

= WE(-8000)4H o] HAE 283 AES ARr]E 10 g2 243 £ 100 mesh AS
olgs] Az F 200 mL =FSE 7}5ke] shaking waterbathOHH 1 ANZHsE =3

HAHFEL2E+= AP EH(Optimizing conditions for  extracting polyphenols and
antioxiidant activities from Korean berries and green tea, Lee et al.,, Korean Society of
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Food Science and Technology, 2014)E ZF13lS. 1 3 4400 xgollAl FE2ES A
23t & A59S Whatman filter No 2.2 AFAAA IHEES AASIY F d=dEFs
0.1%0l o] F=/3143l ALg3 o3 WAoo R FEI FEH F A=FFS
table 13} 22
% C-1l =99 F A=F=F
=Xt L] QIR =SEAt

Total phenolics

316240 1023+63 1448+143 1006+86

content (ppm)

2 % 9 =4

| Folin-Ciocalteu” s method& ©o]&3te] SA3 314 39 F=5 50 uL
of Z%F< 450 uLE 7Fska, 0.2 N Folin-Ciocalteu” s phenol reagent 2.5 mL$} 7.5%
Na2CO3 2mLE& H7lsle] 50ColA 5 mingt ®¥-3AIZ. o]& w=a 3 UV/Vis
spectrophotometer(Beckman coulter Inc., CA, USA)Z 760 nmolA FFE=E AT F
ZHE FF2 33 vy AR eH, FEAZFAT y = 10.222x+0.0174 (R® = 0.9995)
S o] 83} gallic acid 43 F (GAE)o.2 Al4Hgt

i)

iy
oo [
o, %

rlo of

T

Q) BA-FelsE 20 FEAE
A

goe 24
9 -2 sE 238 JENEEYL

A 2(400), 7&=(250C), 21-=2(4000)14 0.1% =

2~

2N 1M E&2 HolE T 244752 water bath (150
NS 0.2 um syringe filter2 oFHAZ & F HA=THFS
T A =FFas At %= e,

dlsFEEY] 2y A
rpmell A HEEAIZ, O 3
7

=23} controli tiw] 7+

© = ¢ o

KR
=
o
=

%4 oo X

-

N A

-

@D A= AFeHzd 275 =4 (DPPH assay)

DPPHA ¢F& &k =of <F 100 mM stock solutiong #| %3+ F of gk 4 q 5}

spectrophotometer 517 nmI}go| A F3F%= gkel 0.7+0.027F H =5 WHesE & s 7+

A B3 1 % vitamin C(ascorbic acid)E standard EZ=Z 3t 0, 12.5, 25, 50, 100

ppm T ® sl standard curveE Th&E. WESHH-2 DPPH solution 1.45 mLell sample

50 ulEs FH7lslE & Aol 3083 v 1 ¥ FFE=E =43l standard curveol
A3t VCEACE AlLtg

B) A8 AF FU8 245 =A (A BTS assay)
7 mM ABTS stock solution< Xﬂ sk 3 2.45 mM potassium persulfate¢} 2:1(v:v) H| &2
E3HABTS - + solution). 1 & A&, GAdA 2¢9AE A, AR -
j—v

#. standard £4-& vitamin CZ 3} 0, 12.5, 25, 50, 100 ppm©] .
ABTS - + solution 950 uLell sample 50 uL #7}8led& 3 300C oA HkS f?— e
= Z=A3}o] standard curveoll th)sle] VCEACE A AL

spectrophotometer 734 nmolA &3 = ko] 0.7+0.027F =5 TtE & 5 l o B
H A=
=]
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® A= fF3ls #F
0.4 oil fraction &4 A2AE H7lsl+ omogenizerE ©]-&3ta] 4000 rpmollA 3%

% ho
=
r FASAAF. 1 & creamo] AAE HAEE vluste] F3tes #zgH

. e A 7)gke] oA LA R

(D @9 d g4 3
Protease®} transglutaminase= #AHS Zd3l= &4<%. Proteasee] & pH 2 2%
= 7.0-8.0, 400Ce]™, transglutaminases= 7.5-8.0 550CoN A HF-S-A| 71T} T2 § A3 g]
Ao e AeA7] s EWE 5t AL

& guge] §HEALS Bitel BIY £ s

Q) &A1Y F4&(WAD ¥ SF7+&(0OB) =4
&4 =4 50 ml conical tubeoll 3° D.W. 30 mlE ¥ol& & 0.1 g9 &A= H7}3h
71 3% shaking waterbathell4] 30 minzt ®WH$(300C, 100 rpm)3}. Centrifuge(5804,
Eppendorf)E o] &3le] A E2(250C, 12000 g, 30 mingt. A54S wd F conical
tubeoll HFoldE HHES FAE A.

E& =4 15 ml conical tubeel paraffin liquid 5 mlE Yo+ * 0.1 g &A1& H
7}sk. 71 % shaking waterbatholl 4] 30 minzt ®+-8-(300C, 100 rpm)Al 7. CentrifugeE ©|

%0}@1 AAEE (250C, 12,000 g, 30 ming. AS5HS A A3 3 conical tubeol] oSl

AEY FAE A F 2 C-59 thdste] A4bgh

4, AY A7
e -FeldE 238 JEASS AN B
- gEds 238 4sdesddne
B3 W Bl 7 2xolA 2447
UE o2 2PE yRAETANYS BuAAE

oA 25%0l 0% b BEG JEAES 2t b
WOONA WEAZE Aol 1%l o2E AL FAT 4 AUS. 22w 0|99
2 (0PI, SPD¢I% 10-

ME €A PPt Mmd 7 45488 dosE AL BUAY & AL, GIES te

Pﬂ
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2+-8-(21.1%)<= ¥°71™ PPl OPI

Ao, RE

} S
A

3

tﬂ'

25

al

e GTE: oA PPIS} 714 7
OEE SPI9} aLgolA Ml

oﬁ

SPI
SPI

(TP, DPPH, ABTS)

)

£

OPI
OPI

1L

PPI
PPI

A, GTE; B, ME; C, OE; D, RE; B, 40C;

o nAls 9F &

|

40
30
20
10
0
40
30

-

SPI
2 g5e,

SPI

OPI
OPI

PPI
PPI

E

(%) uonoesayu)

I

40
0
40

(%) uonoeiayu

2% -5 pu-E e
O, 250C; @, 400C.

K

ol
=5

235 9 C-6, 7, 8 LEF

1

o
o

1=

=

<, DPPH, ABTS #}tjz47

ol mAls 9=
£

LN

[}
Am B TP

=
=

Atz 2

23

oy

A3 vlgrdste gl w2t RV A o

™
i

B
st

)l
L

%

a2

o mX&= Pk A= control GTEE %7] 100%

s

/1\1_

&}

)

92.2-93.6%2]

SAAE Wl

s

)l

=1}
=
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7 A

Fle mels
81.5-87.6% TEOF Hojx& ZOF Ho}

3|

o
-

2ol A

o =
s

s

7}
o d-ZesE R gol

B
3N

93.3%, Het

GTE=

R

B

Time (day)

70 4

70 A

%

. S

T e ——
-

Time (day)

100 4

o| s

(=]
]

(%) soousyd |ejoy

(=]
~

60

(%) sanousyd [ejo)

iy

m.lm,
|+|
oj
N
_zT
Hu
T
Iy
2l
O
A
_a.a
_zT
Ao
=
Y
W
o=
1
o
_ZT.E _XT
~
H w.w
T e
S 4
uT.c m
EQ
%
NP
o.*, e
Jd B
Y
oj
w
i 2
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3

£

=
o ° o o o o o ©
w o © ~ m (&} © ~

(%) Aianoe juepixonuy v (%) Ananoe juepixonuy

29 C7. WS AR wE EuE-wud whgee] DPPH A-feht) g

)

FZESPL ¥, 2YHEFZE0PL A, ZEds FEE+PPL

g

2

@

E

=
g2 0 2

=

)

At

o

E

=
mu =) =] =) =) mw o n.w mw o
=] @ @ == ] =) @ @ = @

(%) Manoe Juepixonuy S (%) fanoe Juepixonuy

Hu
oy

ﬂ\_.,l

+PPI.

all
_ZE
_zT

Hu

+OPL, A, ZT] ¥

el
_%__
_zT
A

+SPI; v, Zg] 9

al)
o
_zT
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o @i d-ZodH s Fo5zrEo] f3lel A ¥ #F
g d-ZeHs F5AE FAHJAS W f3sdd PAe FEFE E-SFEFOl
fraction 0.4) model systemel] 83l #H#sIH o, A5 T3 C-9o| e,
AFNE AvRd ZYHEFEE FolA OE7F 7FE 43 #3lsS zte= AL g
T AdRew o] 9o FEHE(GTE, ME, RE)X= #3l%5°] gle As gd& &+ A=, OEZ}F
f35o] 4% o]fE FuEFH(K. Yoshizumi et al, Lupane-type saponins from leaves
of Acanthopanax sessiliflorus and their inhibitory activity on pancreatic lipase, Journal of
Agricultural and Food Chemistry 54: 335-341, 2006)& &} ZAMS| R Y-S L 7FA 7
2y gfetr A" AFEd(sessiloside,  chiisanoside,  11-deoxyisochi-isanoside,
isochiisanoside)o] FE#HA A FEE wet FE2E0| f3lss 2 W& zeE A
< B9 3 AZ & F3les BEASAS Hele 238 A &
o

=

e
i

SPI OPI EEI OE 0s 0O o'p RE RS TROTHP

a9 C9. Ed-EgdE 45AEo] fiksol vXe ¥ Le, tHFdAE, G, GTE; M,
ME; O, OE; R, RE; E, extract; S, with SPI; O, with OPL; P, with PPL

gt QIMAFEES] f3s B

D) 2l422E S5 B2 f35 42
2.3.3904 53 F3se ZE Zow BEH OEs=d WE f3se B3] =gk
H, 235 19 C-109] YER. control 0. E+ -
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A5ty vingt A3 AHREH OE %71 =obdo] wel model system W] =3
o] Wo] AAE= ALE Hol 737} & dojue ALS FAT F AN AT T
AR 2 &S Hrtete F3AZ 3 O FHA"RT S H]JJ_SHE?}% o= A
HrT fF3l50] 25 WojA= AL AT + U+

a9 C-10. OEFs =9 W& 3t #Z Le, tF#HA®EHR0 ppm); 1, 100 ppm; 2.5, 250
ppm; 5, 500 ppm; 10, 1000 ppm.

(2) L7tAFZE9] pHell & 33, {35 A&

27102 OAZEEEL pH 5.00.8 444
I A AEAOPAAE MAi= pHel whel A
RS Zolgt FHE U FEES] pHO
AxE= 19 C-11, 12¢] YERY.

o
_al —
i
_lé“

tﬂﬁ‘r EL °§}%:% S R

o

O C-11. 7MAFE
ERd).

(i
lo
o)

T
2
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9 C-12. OE9] pHell W& #3bs #2100 ppm, A= pHE YERH).

a8 C-11¢ AxE A9 EA OEY pH 5.2, 6, 7oAl pHol w}&

& Addsts 34 9l
Agk pH7E TobAHA FE Ho] 254 o W A AT + AN =T pHel o
2 filss BFEES w pHrl 7P we 52004 7P 43 f8%S z2te AL &
AT & AU

PPI, OPL, SPI & 7}

ol -5

2 o}
welEel sl ME foksg wANGE
Aoz nojAE SP

a9 C13 dERelwue] sxo wE f3s B3

. C, control; 1, 100; 2.5, 250; 5 500
and 10, 1000 ppm.
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Q) G AJSFES o] wE B
10% &2 F4kde 7}

o
T
1:‘.
©

gl wz

6H§ (protease from Streptomyces griseus (type X IV,

>=3.5 U/mg), Sigma Aldrich) #&&=x|A 0.5 UmL® * gt} AZtel] W& etk

ol g8 #As S 7] B EH(PPI, OPI, SPDe] &3)=+ PPI¢} SPI= 25-30%
F=olRoH, OPIs 1RO e 7.67%% AS=Z B2 E 5. PPI9 SPI= &4 2 A7

o] ool wel 4A3F AT &= 59.8, 58.6%FFoE F7FS Hiwel OPI=

A

)
ML ¢

al

]

X

E4AE7E JYPFHAZ 27.5%] IA = AT F AMS. 2" C-14ol A4 ef 2ol
Hlwd 83 =7t =41 A% PPl SPIZF 18 A -2 OPIol| w®ls| #3}so] 3 Ao
2 Hop g §a=rt Fiteol dFe v ZolF A= &

r{m mlo

E
AYAREE EaxEde) Segy 25 Zald At s, aEa §
A=E Zte v AAHSES. wabA PPIE 30%, 1208 A A%, SPIE 30&, 60 A
YA &, 283l OPI= 60, 240% AYANEE AAQsty F7td 78 A8+

70

60 -

50

40 1

30

Soluble content (%)

20 A1

10 -

0 50 100 150 200 250

Time (min)

@) B9 SR Eaqd] BE Fos BE

i bR EaA Y] B2 3 BRAJE 1Y C-l4o] ek AR 4
B 94 OPE Belo A7t f3k50 4 2 2e BRY 5 dsd B
U8 AYNE F35ol MAE Gl A Pt AL VAT 5 UL Pl TLA
g8 A3 we fiisol 27 Aasts A%e FAY 5 JUon PPIE BAAY
£ @ u 348 falvol Bass AL BIY & UL PPl AS TABBAHE
A3 1087 B BolA T8 AAoIA Bl WAHe filsol FA3 Aas)
t golgka =50l SPL 94 ol Fxo] GFo| UL zlolet Berso] FNPoE
Aspal s BRARAAE 4 1 2A4S Adsle] Fase BRAYL
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OPI 060 0240 SPI 530 5120 PPI P30

o Coll OB B aael el F315(00 ppm). Le, soybean lecimn: O,

oat protein isolate; S, soy protein isolate; P, pea protein isolate; scAl= EAA A THE)S

.
=3t

(4) Transglutaminase 2] @M Ao {315 Bz

Transglutaminase= glutamin®] carboxyamide”]%} lysine®] f-glo}vl7] It &
FAete] @A EAFS A TEAFE ELEMN oF, LAMA T&

%ol /\}%QU} EEgdo] TGE 1A% Agetdls Wel #3ts 2345 19 C-159
< R ELAE e R A E TGE Agstd<s W Fhsod v
A& %’%‘EO] EX] 9%%:% 2 T A= JhrEsEaA e SPI9F PPl TGAE Ao vls|
TR AS AT F Aot EHEH Ao HE] f3so] FA @
FrEsfaaxg S kA & SPl, PPI= dlz2+3 H| <=3
FAE & Ao I FAAME TGHE SPUF 7H 3%

30
2
oo
v
=
N

$30T S120T P PT P30T P60T

1% C-15. Transglutaminase 1A13F A2 Eg@¥el /3450500 ppm). C, control; Le,
soybean lecithin; O, oat protein; T, transglutaminase treated; S, soy protein isolate; P, pea
protein isolate; A= 7hERa & A YA THER)S =3

om Ade a9 C-160 dEd. A EdH AAHY F54E

SPI-PPI-OPI=A I 2 F580] & AL AT & L. I ol f+ SPIg PPIE &
A 7S Aol FAEo %82 ¥ OPld Hls) 55 B

a‘r AtE . Eeude] a4AEE P A

T A=, 9t transglutaminase*] 2] Xt} 71455 &4 €]
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s7tete &S 4T F US F&8 A transglutaminasex g & & Wi 2T
W3 LAY O B FAEE 2= AFE AHom AFEAE AAtH EhEol
Basle Aol e olddd ANE wEow faAne ol WLdnte o
Rz e FEE oo 50 /1EE Frat wART fakel UAE
Fapol U Ak WREYS.
A B
2400 4 400
2000
& 300 1
Greee g
: g
?‘M En 200
:‘; 800 A E
g S
100
400 4
0 n
S 5‘2\@ E A q@"@ & F gt g " Sl SPTSP-0SP-1 BRI PPI-T PPI30 P2 OPI OPI-T OPI-1 OPI-4
a7 C-16. @Md &4 € Frel), g‘l‘l"ﬁ‘(B) SPL. &+,

T:transglutaminase* €] 7, PPl: #2]¢t5, OPL B8 A9, A= 7IEsaiA
/‘]Z}‘Q‘ 2561-

o, Helt Fek-ofo] o8 Fhebrlv Eda)
() BT -olo] 28 st ERaAel fis B
et T ol SRl W, ey ERAAE 242

g3 ¥ FANRL

o A¥E 29 C-173 £ C-20 Vehd A%E UWEH BYYTEAES A3
%iwzi% Mol Aol A F 23 /1508 R Lok AL HAF BI
S Ilor], ofol QB sheb g ASEAAE Mol A A Rde] w3

oq YAl 27b AA AA BERAel FH dehtbe 2e HUY £ A9 HAD
FREEN ofo] o8t Fheb e FAOl gt FIAAD A FRest Lo

Ui obF AT FoHES e e AT 5 AN

EeliEct-oloct W erauat galchs e
Flet7lc ZgEo ol EF It 2 B
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(3) oBAY oil fractiond] W& &2A¢ F3%
NFH 7EFFS SR o
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=
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3 54 3 dA=7] B

[e)
T
oEdel oil fractiono] wg ZthFau-olo] QEl7IeR I & HA7E olEd e #3
s B A Amyge & C-4ol YEld. AE Ay EE dEdy of4ids) od
AW T Fo] SUHEFE 3l Vst on ofbdstE AAFRSE W 1
A e Tol v fF3ksol 254 AAHE AR #EE. Ont fIATS #F
e Wele dEde] =7 AR wokAle AES Hol hlvE 9o S &7
ot o ek stE AIFH S o= oil fractiono] Eold4E A 5ol 254 A4S
= A¥FS YE=
E C-4. ogd9 oil fractiono] W& AA9 #3 54
22| L S CHal-0| QEFF}E}7| L ets Feterdd
88U (g0l (X10° m*/g) (mir)
[=X<} (=1 OFAIM S OLAIA S
SSHH|S oz of Lt 3t o2 of - 3t
(E27|F) oA oM
5:1 334 25.2 504.3 765.5
5:2 44.8 425 =527} 94.0
5:3 55.6 488 =97} 101.0
5:4 60.8 50.1 =BT} 296.4
5:5 77.5 57.1 =927} 100.4
5:6 81.8 65.1 =57} 413
5:75 69.4 67.8 =BT} 39.8
Ty tHFE-olol et S8 AebdAt 2 wF o BT tig 4
= ® C-50 v, EEdiFad-olo]l eeprterd EFEAF dFfo RE EF
H &l A AP A= A2E JA7edS o 294 ¥ TR 52 FF& UEo
Z7 H AT AS AT 5 A% AT 72 HdAr= oA ol fraction
=]

= < b

| okl ol geke A WA @or 09-27 umel $E& U
)]
2R

F# C-5. g4 W oil fractione] & AepAA R FH e HHFa7]
HA| =l -0| QEFF}E}Y| K EFE 2| KF Mo Ew#3a7|
o =8t tHFR2 (mV) (um)

=gtle o oF it 3t o2 oF At 3t

(BHEI|E) o™ O| M
5:1 -52.4 -62.6 2.7 2.7
5:2 -56.1 -49.6 2.1 2.5
5:3 -51.8 -53.8 1.9 2.5
5:4 -376 -43.2 0.9 1.9
5:5 -243 -35.8 1.3 2.1
5:6 -237 -44.4 2.1 1.6
5:75 -11.3 -174 3.1 1.9
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L A dA&A Y 7t A4 B2 2 AY &4 3T AR
7t tiA Al A e ThE A A Bt
D AdA=
JxEgt Bzl SYPBHF= C] ALADGeoul, Korea)o] A& EejghFo
protein isolate)2 Roquette Korea (Seoul, Korea)Z H-E] FFH}dt}. Q712 FE2E5L 13
o

ol 98 FE3R0l vt d-F523 § Erdxste] Axsa

2 2
231121 AEQ &4 A=

0.4 oil fraction&He] AAQE HIFTFE7F 0.2%7F HEF H7MElE & F3FHE A
oz gA87] 918 ol LI HICOE AEFEY 0.2%7) HES A7 mE A

25 #H7Fg H homogenizerg o] &3 +23} 3h

2.3.1.1.2.2 734 A
0.4 oil fraction &<} _/hx}]% 718l & homogenizerE ©]8-3lo] 4000 rpmol A 3&
7t #AZANAZ #2 3T 1080] Ad emulsion 50 uL= 0.1% SDSE<Y 50 mLoll #4FA]
= % UV/Vis spectrophotometerE ©]&3le] 500 nmo|A] STFE=E =435t 10859
N

ZFA3F emulsion¥S A3t o]F EUR oH A AL AT}
A * At
ESI (Emulsion stability index, min) =
AA

Ayo absorbance at 10 min after homogenization

At elapsed time (10min)

AA: difference in absorbance values between initial and
final readings

SIRLEE
231131 /M55, Telgrune f3e-94 %ot
A7hR fEAel e ouAe] fER A
B A3} CGE EFHA P 9E A8
9g. iCGE TXE AFANME
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¥ C6 fardd Boas
A7 Sk AR RirAX
LA EE 2481
L 7HAFE=-1CC 87
elekrey A
e T -iCG 334

2. M dALAE & AAF AZ, 54 F7F 2 AF AL
7h R 738 AL E 83 AAF Az 2 54 24
D 24 =
AxEgt Wl SYBEA, IV E, dE&4%, dAge C) A LA 3 Seoul, Korea)e]
AL, AL Eu2Z(Changwon, Gyeongnam, Korea)d AL, IAAFe i
(5)Seoul, Korea)e] A& AlFolA FYs A2o YFE ALE. ABZAFEFE
(DF-100), polysorbate 80 (Tween 80), +&2]th+%t=(SPI, soy protein isolate)¥ ©] 2 E}7}
2} 7] ¢(i-carrageenan)& ES4 &9 2(Gunpo, Gyeonggi, SeouDZFE] 73 2 dFot
W(PPI, pea protein isolate)e Roquette Korea (Seoul, Korea)ZH-E8 ZFurttt <7kAk

222 1 95 298 340l e 45529 F BRAzs A=

Oh olEA wolx AEE AT F84 S0 A=
D o] 2EF7EH/IHICE) 9 A=
G| QB 6 g8 FH 204 gl ¥ Fhdshen
o=

g & W8z A A2 Wyzrgk o] Qe oF &4
22 Jlete HEAHOR 2%(Wiw) 52 A3 T g3orHA fNoZ A&}

WE F URGECISTI FEow WY ABUNE $AANE B E4
B2 ool 06w FER ZHF F fHA SA0EA A$T. AET §
e A HHol Az

@ 27tA F=E3} polysorbate 80 &< A=
L7 FE2E B2y polysorbate 802 AlxH Ao HF FA
1.0%°l aiBstes FAE AFstod S/ 150 goll Fo d2olA 30
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3 C-7. Formulation of oriental sauce

Ingredient Composition (g)
Emulsifier solution” 75.0
Emulsion stabilizing solution? 75.0
Mixed oil? 150.0
Water 75.1
Fructose syrup 22.5
Beef seasoning 2.3
Grapefruit seed extract 0.1
Soy sauce 37.5
Vinegar 22.5
Total 460.0

12%(w/w) i-Carrageenan solution.

2)Solutions of soy protein isolate (0.6%, w/w), pea protein isolate (0.6%, w/w), ogaja extract
(0.5% of total oriental sauce weight), and polysorbate 80 (1.0% of total oriental sauce
weight).

3)Prepared by mixing extra virgin olive oil and sesame oil to the mixing ratio of 10:4
(w/w).

g 222 FE5BEERAE 40 mm, o] 100 mm)ol] ¥ 25T =28 ufj7bA|
oo A 3 FHRY] EE 31 =A(LVDV-1+, Brookfield Engineering
Laboratories, Inc., Middleboro, MA, USA)E ©]&3le] =A% AR 7] F == spindle
No. 61°] 0.5 rpme] 3 HAEE 2 1087 3 HsES o A== 3

() fsherg
D AAAH 3 BEFYE
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AzE gdeg A259 AEH A ¢ -potential)>  electrophoresis € g]oll 23|
Zetasizer Nano-ZS 90 (Malvern Instruments, Worcestershire, UK)S o]-&3}o] 23}
g &2 100 uLE "ol 450 mLol A3t 1 mLe FH3te Aetdfar =
AL celld FYsta 33 WHEStY AEHAAAE SAHY B YA Z7]= dynamic
light scattering <&loll 2J3l Zetasizer Nano-ZS 90 (Malvern Instruments,
Worcestershire, UK)Z £4%. 2@ dg &2 100 uLE ol 450 mLol| 34jsla
1.5 mL& #H3ot J=EFE &A1& cello] ¥al 33 pHESto A=z s A & ¥

TA=Z A4

@ Creaming index (CD
Azxd egdg A22~ES 50 mL screw-cap f@Ho] Qo ¥ ]
Al AAEE A BelE 84K serum layer)e] EolE A3t the 2o uhgt

o OFI
rot
o

Height of serum layer (mm)

100
Initial height (90 mm)of oriental sauces

Creaming index (CI, %) =

(™ a4
Az edde &
]

oM AZstH 30 A2

(Eh 2rspbA A
@D 4+ Hacid value)
Azd eddey &2~ 10 gol =FH4 20 mLE 7}ste] EEZU 7oA 343 Z
n-hexane 20 mL& 7}3tod 102 XHAS=E 63] ®RHEste] &t 1A1ZF 5 =0
A} WFx)38le] n-hexane &< 343k n-Hexane %) ether-ethanol £3-8N(1:2, v/v)
100 mLE &3sta dAs=zedyd AA%S 542 713 & 0.1 N KOH-ethanol &<
(971 0.98) 0.2 HAZ 2gldgd &£2E AL 3 n-hexaned} ether-ethanol 3-8

[e]
< 9% As dxToz

=
T
#

gsample/  Sample weight (g)

. mg KOH (b—a)x5611xf
Acid value =
714, ax EzTF9 0.1 N KOH-ethanol®] A#H]%, be ogd"g A29 0.1 N

KOH-ethanol®] Z2H]2, f= 0.1 N KOH-ethanol £99] &7}12 e,

(rh) Az WM}
e A2 A EALE A2E FAE A9 HED "HHol 1 cm FAE "ol A
2} A (JS555, Color Techno System Co., Tokyo, Japan)& ©]-&3}a] Hunter’ s color
systemol] ols) A&
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183k 95% Al

Zt Aot 23] pHEsko ?ﬂlZO}‘EEOfﬂ EAR7IE e 53
ﬂ%a‘}lﬁ:ﬁ,(one—w ay A NOVA)S $33 & HF+FZFZHA2 JeRY
] E9o] #oA-& Tukey’ s HSD multiple range testE

. BE BAA AAE 42 Minitab 16 (Minitab

Inc., State College, PA, USA)& o]-&3}o] =33}

Q) L2
b H==574

O 2R7] H=9] A3t

4F°] F3AE J
SAst 219 C-2000 dERSlE. 25Tl AR 2252 vAEH

g-_g_gl_o:] A === /\)\E.p/] hd

ste] 309 A AZAE 2T ACAH AFF £2S(IY C-20A) = SPIS} PPIS
AEL A7l AFHEA A259 FRY] AXr FUtstd e, PPIVE
SPIRT} foldoz =& ARy AEES Jeh e, 181} polysorbate 80 AM-&-3F
1S SPIL} PPIZ AF&3 AR E} FrojHom ve FEolgdoy, 308 A AZA %

17] X*Cﬂ s on 0% A% 0|5 603 A A7

7<17é}717J°1
ﬂ]ﬂ fﬂrﬂ‘r/ﬂ SPI$} PPIS AR

polysorbate 803 @712 FEES AL ALE=

Fl

2|
=1
w7l dxe T
o
o

1 o] 2]3F coacervation o]
A(mobility)o] ol A}l RO =
creaming A4S AAAZIAY AAA
2225 9] creaming index7} 4C ol A
Zﬂol AWEe A e 3

bl EA3He 2P fe) Aer

A B3t A

bo rr
o

A7 AAH 0%E Hol

o
op
>~

oley ZE| e =53 o] EIELYIE Abo] ¢ %@ dl(flocculate) @/doll ©|3s
1

Q)

[S] =

NHo g F7FIAAR fratd &xs it“ﬂ FAREEY FEg=z da 2RV A
= 9%

=k HAH o ZAhsAY PlulsA gaste A4S B JoE Y7,
25C oA AFE 2259 Bl glol, 30U AF AAA ARy HEsh Fss
& dehigen PPLE 48R el M we SEe ugey 40 44w
e FEE YRS, 4TI AFE 2nEoA B3 @YS3 1Y

239 9 nAO) ARE TUNL @ PPIE AET L0 Ausl AT B3
AET 225 HEst MHE) BE foHoE gastis 93

=2 Jd3H.
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12 12

—@— Polysorbate 80 A —@— Polysorbate 80 B
—— SPI —¥— SPI
- PPI —o- PPI
) 10F —— Ogaja extract i 10— Ogaja extract
w @
e Y
= 8 F — 8k
= -
w 7]
3 8
e °r @ °f
> >
t b=
o 4 @ 4r
= .
© 3]
Q. Q
[« 8 Q
< 2 g 2
0k 1 1 1 1 0k 1 1 y )
0 30 60 90 0 30 60 90
Storage period (day) Storage period (day)

13 C-20 Changes in apparent viscosity of oriental sauces prepared with polysorbate 80,
soy protein isolate (SPI), pea protein isolate (PPI), and ogaja extract as emulsifiers,
followed by storage at 4°C (A) and 25C (B).

(b fherg
D Aepd9izte) Wal
#3HE =2 RS AN £30 mVE 2BAAY UL oS Yo
o= H

Arge %/&%o@ o] %, creaming @A) WAL HAHT 5 Y= A
wHA QL B ATANLAN F3AE Belste AzE edg 225 4Tt
25Tl AAgstar A7|3tel wE ABdARE F2Hstq 2™ C-229 AT
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25C o\ A A3t ié%& 0¥ A & vAEFHA TARZ G ol FAHIA FU
. 4C Ao Aol o], 459 %”ri‘rxﬂEQ o] &3 ArEL AA 7Tte] AAH

TE XﬂEP‘*-rlXW} F7tste Fds et S 0929 £2~5L2 PPIF 955 mVE
71 e e AAE Gl o, SPI polysorbate 80, 27t FEE A E
A LA 27F =ol 2. SPI9}F polysorbate 802 A EFH Y A}2] FFL& Zo]E Holx|wt
Z7bete e FABEA A, 609 A Folx -30 mVel ZHE AEAAE YE
Yol E& BAMAAS fA5 1 It Aoz BY. I3y A FE2E A%
0¥ }oll -35.6 mVE WERHo] E4kbAdo]l &3k w 609 A3 RS We 4.8 mV
2 EARIEA o —?Xl X% Wb PPIO) A 0¥xtel -95.5 mVE thebs] H& &4F
HAHAES UL, A7l AAEEA AetdAte] 543 S #EEHA
2(2¥ C-21A). :ijé o= 60d AAANA AetdAAE= -33.5 mVE & FIAES
AbgEe] Al zd A2 KB 5o BagAS {23
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13 C-21. Changes in ¢ -potentials of oriental sauces prepared with polysorbate 80, soy

protein isolate (SPI), pea protein isolate (PPI), and ogaja extract as emulsifiers, followed by
storage at 4C (A) and 25C (B).
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TAE7F 1 umE ZFsHA] gtoy, 7t FEE5E ol &3 hxve 309 AASA
< ), 1 ume] SHAAL, 60U ARAAL W 34 umz AP 27|t FA3
AANE As & T UM o8 22 A= 113 C-22004 AAE Atz 2
ol A 60U A A eIt FEEC 9F Ao AFAAATE 0 mVel 233}
W whe BAPIHS UehAtE 4B AXE + AL e ekt 2EE
= AR AT A9 &axe 7] A4 Al creaming @] B Fold Ao
= A7y
5 5
A —@— Polysorbate 80 B —@— Polysorbate 80
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19 C-22. Changes in average particle size of oriental sauces prepared with polysorbate
80, soy protein isolate (SPI), pea protein isolate (PP, and ogaja extract as emulsifiers,
followed by storage at 4°C (A) and 25C (B).

g 25T oA A4E 7% polysorbate 80, SPI, PPIE #3HAIE A& A2ES
4T AAelM #dd dxs3d AR BaEd=et AFs Helgls. 22y 27k
FEEe A Arols 30d AE ax] AWTEe] BEPETE 2.6 um=E 0
Apell s F43] S7bsks e UEE. vIE 2§ C-22B) Aol ofstd

©)
7B FEEe AT 30d AR Follx & HE) glo] BadhEAde] #& A
o= Oﬂﬂﬂoﬁ] g o7k FEEC 9T AxE9 X]‘:}H‘ FEUA=Ee] 4T 57t
+ creaming ¥4 TFHOEE YAANZ Zlow Add. wgA A FEES
A 2 ALE ’SP-E AL Lz #AGlo] e i,é«] et s FEe A%
E 92 A Eag=}

@ Creaming indexe] W3}
FERAES 2Este] Azxd gy 2259 AAAAAS AA7|7to WE QH
#2#3} creaming index 3 7}% 23 =
g C-230) AANE &2Ee RS BRHAL W, 0 2252 AHSH F8A4
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#AAgle] st FL3H *JSLE %—ZH‘B‘}—E AE & F AN, B A7 HH
b oulgvlet Az Ee] HAS AoZ AREHS. 4TCoA 30Y AZSIS o,
polysorbate 80, SPI¢} PPIE /\}%i 22T 092 AEH AY FAE 8e o
Ehflom FEgrt #FEHA GFts. 2HY A FEES ARET AL AEd
v YofuA] FUAT LxEo] FF ] AFEtE FF FE YERAS. 4T oA
609 A7dg -l SPIet PPIE A& A2 FEYUE o A= 0¢aret & A
°o|F UEMA] &Ro, et FEES AHES A2 0¥ AZE A nRrA =
ARYE dojux ggoyt oAF] £27 SHHE o] FEFHJL. 1Y
polysorbate 80 AR&3F AL AFFFolA LxEo] FHHE X T FFES HolHA
S Byt Fo] EYEHAS. olE HIEOE 4T oA AAE £2E9 creaming

indexZ #4812 wW(18 C-24A), SPI, PPI9} 71 FEES ALE3 2252 0%
9] creaming index&, polysorbate 80& AH&3F -2 2.22%<] creaming indexE& YEY

o] o
AT .

“

713 C-23. Appearance of oriental sauces prepared with polysorbate 80, soy protein isolate
(SPD, pea protein isolate (PPI), and ogaja extract as emulsifiers, followed by storage at 4C
(A) and 25C (B).
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W 25C AgE a3 mastel, 309 A 225 % SPISE PPIE ALE T A
e AEY7L Y 099k fAS 9BS vEh 1o}, polysorbate 808 A&
AL e A3 gloy ATl e R Fo] AN AU, 20 FF
2L ST AL 22} SHHWA SRR} e YA Holv, g3 HE
b H9e. 602 ARY RS F PPIE AR AL AEUE Q. oBE 092t
AP O, SPIE AR 2 BHERo] ARl dolton], wRine) e I
< YESlS. T3 polysorbate 802 ARSI AL FFFET ofle} stEFolAx
R} BASAT, 2P FEEL A8 AL FEUE S| wolvh 309 A%
g ARG Fotplon, &7 & oS e

40 40
A —@— Polysorbate 80 B —@— Polysorbate 80
£y B
i I(:';Iaja extract —{>— Ogaja extract

_ 30 F _30F
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o 10r S w0

| | =
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of © /n o} o
0 30 60 90 0 30 60 90
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19 C-24. Changes in creaming index of oriental sauces prepared with polysorbate 80,
soy protein isolate (SPI), pea protein isolate (PPI), and ogaja extract as emulsifiers,
followed by storage at 4°C (A) and 25C (B).

1Y C-2394 #FE R Eold 7]%x3te] creaming indexE A4S o,
SPI= 8.89%, polysorbate 80 7.79%, 27}A FZ2EL 28.89%= UYEhAS(2E
C-24B). O C-23% 19 C-249 AfE TFHCo=E 18T w, PPIE FA=E A}
B3k Zlo] A= BARl] FEtA o] M F& AR FAds.

(th) 4ksherg 4
@ 27ke] W

AzE 0N 22EE 4T 25T ARSUA A7te] W Zgste] 1Y
C-250] ERRS. BTN AAH 2258 302 A% o] Fol Faolr} BAT A
of BaFol o ol BASA Gt 094 cdY 2AEAE F 3642 B
£ColA S48 e AHE 1

polysorbate 80 > PPl sX = =3k=. AF3H A E&FAd g 7|&40 o3
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mEhA] 7)o AxES] 4AF B2 AL AxEF W SEAS FUEY EF
FAE AT A dEo® A =3 d2Ed 3l SFEFY VS =&
be A8 Y EA FEESd o AR RiuFHT &
2.0 2.0
A —&— Polysorbate 80 B —@— Polysorbate 80
T u = e
—@— PPI
—_— —— Ogaja extract — =~ Ogaja extract
o 151 o 15}
I I
(@] ]
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1% (C-25. Changes in acid values of oriental sauces prepared with polysorbate 80, soy
protein isolate (SPI), pea protein isolate (PPI), and ogaja extract as emulsifiers, followed by
storage at 4C (A) and 25C (B).

aEu 309 AR Fol 4Tl AZF AL 0.16~0.23, 25TelA AT AL
0.08~0.17% oty on], 4CoA 608 AZH &2 EL 0.06~0.14% TS5 wopsS. ©f
of & e A8A EdeEd AEE0] 2280 FRHHA Je SudER 4
FetAAY HZAA freE e ol2AFOR AT HIFE} whgo] os] £xEo
A n-hexaneoll o3 A& HEE9 FEo] AHA &3] WEow Ay A
o2 Azd 2282 4 O = IFAELS BFsL JE Aoz gy
() M=o W3}
4% F3AE DEste AxH £225E 4CoAA 602 AR AE ZAst

Els
o 0Lat &2 A EAF HwstA (1" C-25). 09 &S0l i)
()= SPI > polysorbate 80 = PPl > L7} FE& A= l—ﬁo}ﬁl, A = (a)=
A} FZ%E > polysorbate 80 = SPI > PPI9] =X &2 =o}x a1, 3=
Q7FA &8 > polysorbate 802] =A = =olH 2. 4T oA 60Y A7+
Al EXS =A39S w, polysorbate 803 L7IA FEES ALE
2| E-< Hunter’ s color systeme] M9 E Holu Z2HARS AA A Le. o=
polysorbate 802] F-EA<Q AJEE e} QI FEES AMES
3 H Aol A AREH AAAL] A 5o S Ao JF
g3 4C oA 609 AA3 SPISF PPIS AM&3 2252 0
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AN 8 FA=} 25 Fo A% FRAA (1D C5). olaF Ade £AE
of EIEo] QU £FRG BUAY JRE Alolo] Tulurge] AAHUY) WPOoR
B2},

3 C-8. Color characteristics1) of oriental sauces prepared with polysorbate 80, soy protein
isolate (SPI), pea protein isolate (PPI), and ogaja extract as emulsifiers, followed by storage
at 4C

L a b
Emulsifier
0 day 60 days 0 day 60 days 0 day 60 days
Polysorbate 80 77.4+0.1° -2 5.7+0.1° - 32.5+0.0¢ -
SPI 78.6+0.0°  43.5+0.0° 5.7+0.1®>  -10.6+0.0? 35.6+0.0° 23.3+0.0°
PPI 77.5+0.0> 49.0+0.0° 5.3+0.0° -13.2+0.0° 39.0+£0.0° 26.7+0.0°
Ogaja extract 67.3+0.0° - 7.1+0.12 - 35.2+0.0° -

DMean values of three replicate measurements; values sharing the same lowercase letters
within columns are not significantly different at p<0.05.
2)Not determined.

3. AIAF ZI6ke] i A £A9 EA SUiE AF 9 AES A 9
Polysorbate 80 (34§ -F3hAl), &+ (SPD, 8 S4FaHPPDet 27k
AR, ol EMIIGE FIAAR AFESt] o E A 7|4 Oﬂ?ﬂ%} A2E A
of A=} AA7|Z g A2EY] FHEAS AR B AT A 2
< A¥dse 1HT W, B dAFolA xAdE videlo wt Axd egde if:/l
PPIE& Wﬁ}xﬂi AHESEE S W7t A ] f-3FAIQ] polysorbate 80 AR&
2o} gojyton, SPIE #3 A2 AF&3 A2E polysorbate 80& vﬁ‘rﬂli AHE-3E 7 JJr
1= A '}Xl‘?} T ARIAFAE S eS8y 2ot FEES AR
7 AHE BZOE e £A2E AR ue A} AoE AdHY
N

2FeE Axde AYSHA e O BE,
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44, A2YERA A75Y e 2 2w

(A28 F5HA] g4 Sz A Fd g AR &H[ A ZZHA
1IAPE, ARASE B B3 2q 2 A EZE 4F
1. Table R+esearch ¥ &3 A A7

11 g olAole AHA L EF AR (ZEolAleol 271 T B34, KOTRA, 2013)
1.1.1 AA +=x
- & A - AT, o

s

1.1.2 A AAE

f
2
e
i
N
1

L URTE AA EAE FEE OF 0% AA.

(¢

- A5 FE F7ME v AT PRI dx AFY.
- 20089 F§ A7INA WG F, ABT 6%H 4 DA,

- 2012 Dol Ao} AAE 5.2% A 7153

- 2012 W= GDPE 30689 D2l g 71S3te] A2 33 2 Bk

1909 GDP 9A] 2012 H=x=Z 17t @3 & =33
1.1.3 Zglo]Alole] =A]3HUrbanization)
- T ojAlol AAe] = gE EAHLS TASE, 20131d KOTRA 2 o]Alol =7} AR
BuAo wad wgo]Aole] ZAQIFE 2015W AAJT 76%S AT Aoz A
)

A A AFA] 253 &W] £E0] EiaL, EAAY &H A Al

= [e)
Aog TAEIE WP HA FAHH  “Urban Lifestyle” o] dx} Aoz &

- FEd E
A3 Qe A
1.1.4 3ol gk a4

- AR 1F HEL A
L15 Belol Aol 1% 7% % (& 48D
- A AR, B AR, B Fa@R F2), HA, @
- @4 0@ FE5QA AEONR A w2w we

W, 3 8 5 BgoIA Az gEoln, yeiA 10%E IF F A4 AFole
i

- 53] BNA AxE HF F 15 450 oz, she ulE mFol v 0w
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>,

aulAEe] M7 Ee BT HEOEE AN, BT B, AR LS AR, L2 W
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Aa dokar gk
L16 Zeloj Aot &= AlF (2015, =4 &2 A4HxD)

- dEol Aok 3T 179 oF 60%7F FEHolH, olEFurt FuE AAFH 9
of AFo FEA T AFo] W= Had)

- ZElojAfote] o] =TIl IEUAIob= 29 5XHREE ] AT F 87%7
d 7R AA Ao Fed =7 wEbA ZElolAol &' AF
Aot A g&ol wet A=Al &7 AF FEHE dAE T e

- AAF R olgd I7tEE FE T AY
AEu Ao}, BHFuo] 5o FHEopAo A9 F5

oL MRS st

-

1
i)
o

offt

FUl golskn BRu Wil sbstct
g+ Ue
- B, el FFe oled WHES REYSIAT I AU, 4F 2w #

2 5
2 2 9Y 4FY £29) WA A wed @

Fol st glo} 9= 71¢9 2
g Agolgt BHANE 5 RTE Fyoliclze] %o Ao §ol¥ 4
21

- FhEREE Bl Aok JAKM, A=Ak MU AIZASE At 918,

1.2 T o] Alote] gkl tigt <4
1.2.1 Dol Alofo| A B Loty &=
3 = An-Eo] dAA A7E

W) | 31 9lom TiHo] ~4F, AZIFE Fo] X

13 D@0l Ao} g8 B4 (T o)A} FLeEFE PDS consuling ZEEFE AWA
147] RuA S E, FHFY 20163 49 18YA 714H)
1.3.1 &3}
_ welol Aok walo]el 58%, F=el 25%, /] 2Eel %2 FAS ] gL, @}
o odale} wA DeElolek %, Ame] Esrt WA o$HA WA TES =7l

W 24 EW T,
- Feol Aol gAle] E @ B cep gA. m welolAlele] 29, AE
Q1] weolAlote] Foigrizt BeolA cjols ATl Bold FLg dehitol
B sed o F R FE F oAE Ckop ga FEn olge FIo 48
s} o Fite] 5T P %] FEF 342 WEo Y o

M %
o
- —=
dlo
2>

A (3 54)o] et 2Ag 249 Hoolgtir & 5 A+,

2]
=
oY HE QAo E virtual tourist.come D@ o] Alotrt Bl=, AJIEE o]of
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AA 3919 AR 4] d=olgta Tx

g ojAof AR L o] ofe] =F

Hol Yt BY FEH A EE YA

FT EZo g wAstE Agel et s
- olHdl&= —?411 A =3 FAFY 2y Ao olFsol AHH, FE EYS F
 FREY =3 54 HITAHY &ol¥s Fsta A+
1.3.3 /A=Y o}, A7tz 29t AR A&E357F 45 Slw.
- AZIEE, JIEU Aol AAR FAE F 4T e T ol 54 Z2 T o] Ao}
A ANARE 713 A4S0, AAY 54 £33 = 4T FE 5l U=
1.3.4 ZeolAjote] thiE =4
- i 459 A 19 D-13% 2w
- HeH HeE T I B2 4 =0l F8 dvwelrle sty d=e =, g3 #A
g w7 SAS L o] AR A i FAE S 3R
- frAbd ol EAEHE Fm 5A o A DHolAoRRIER B gGAl IsstAl oA
(familiar) 3= 4 Wolsd F g WHEHL A&HFHOE =2 sk
(familiarity) & S7HAZIAW A= 23 FAlste XsetA =2 4% 8571 &
olA = AT AFEo] Ry (Moskowitz et al, 1975; D’ Antuono and Bignami 2012;

Hong et al, 2014). watAl, 819 $2A A 2HASA A£3E2 7 e A%
slo] 223 gn 8AE HAJAA WA I E WHo] e Agoleln T £ YL
EA e LA a7
Y Wz SR PYPAPIRE PR B
A, =% g9z, Uxe
el A Few
o] B o] 1]
A Beo argo] Ao}, QlEu) A
2 of, A7lEEqN E
Fr2 317, 3 BL I AT
oA 9} Zo2 ok, AT
Holx Q7
FEIRE
B IFEo
obd &
SIE)
EAEEr
iia | Aol Felstn U=
=TE 923 ok o
o] 23t
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1% D-1. Representative Malaysian foods (&dol 24 o3~ 2 Hu & A= ¥, A9AD

2. 2Q0FUEH (Focus Group Interview, FGDE F& VXA EL Ao g A4 =A}
A3

21 24 IF JHEF FG) &3 2 A3 Iy
211 534
- @A A A g olalE T Ao FEAH, IAsAHE 3] AE
- e AExAL scale-up® FGIS 93 w4 AR FHE
- dojAlotel FH A AEstd =7t dS o R S 1A ik 54 kot
- 2 AT 4 Hww AAS fdl FF W T HEEdA AsA, AEETH
E2 g2 v pools SHE3EHY] 9%

212 259 74 3 2F

% MY 2Fo 2 330 A AEFE WP
- 135 - =W AR T ol F8A 4010 E FA.
- 20% - =U AR FA A=A o FA 6912 FA
% A

-33% : FU AT FUA ANER FI4 5002 T4

2.1.3 FGI 213§ Hy

- 7} FGle W34 190] F3stdor, JdeRe Add dalg 7ax A7) 2748 A
g RERE 5gL AT

- QEIR AR FA 3 BER ol el U@ 2 B HuE, AEstE & v
r, HMR A ZFoll thigk Al Q14 o=w 4% F2 A& W& % D-13% 2+

3 D-1. Summary of interview questions and discussion guide
Phase Questions

Warming-up Self-introduction of particiants

Transition How do you think about Korean food?

» Recognition of Korean food
Key questions - How would you explain about Korean food?

- How often do you eat Korean food?
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- Where and how do you eat Korean food?

Favorite Korean food

- Tell me about your favorite Korean food.

- What food would you like to introduce to your friends in home
country?

- What Korean food do you eat often?

Recognition of HMR

- What HMR food do you usually eat in your home country?

Ending

Review answers and other suggestion.

22 =24 IF d¥H FGD 13 234

2.2.1 JAEF F7HAEe] B4 & D-29 715%

3 D-2. Information of participants

a5 A A= ek A7 71ZE =
oo} R R I R
= o = 7 '?’é ‘T‘% =
(n=4) e 21 o] IR T&g
21 o 1714 <9
23 o 874 7] 53l
24 14 F<9
QIEUY Al o} 24 i 23 ;f—ﬂ
3k 5 — e~
(n=6) 27 =1 3.59 T<4
24 % 2\ 723
24 k=1 1 T4
22 o] 2714 2
/\J 7]_3—_5; i 25 IE,L 27}]% LT
548 24 =3 27N B
(n=5) 22 o] e =9
22 o] 272 B

2.2.2 Z#E o] Ao} X FAF A EEd (IEUAof, A7IEZ) IH259 4o tigh 914

- ZAREAQ 1AS gokgt A+ & D-33 2

- oY =EE0] Y=eEe] el el AAstE F8 dFFo] “hot & spicy” il A
F3t Jow, FEolrol & WIEZ ol9} FASHA Ao tEAA Bk £A4S
“hot & spicy” & XAFE. “sweet & sour” , “Goso(iL4)” , “Gusu(-+4)” ¢ &
UL = AF 7IZbo] ¢ 1 AF AR AR HHEHE £440IU
= kA, S 3219 Blo] tigk A 142 “hot&spicy” E 8°Fd F A=

- AN H o mE o] opxirt WL, e, A YA FH HIJow, 253 54
olgta <14 B FART 7|Fo He xg WHol Ho AAdd =& Aolge
71t 7t 7t
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AE ZAF O 0 A A E 7102 Sl AlF Q0 T 194 o] g o] Ao},
A=

o] Wol AFst= thetnle 71sA olEj ] o]

9 BAASo] Rol: FY A2E 92 5o

J5te] MY AR 7)o A D o]Aoto], AEUAolo], Hol&
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- part 1 : g
- part 2 : Q=
1

3.1.3 Food Neophobia Scale (FNS)
- $@3xE9] food neophobia (FN) A&k
- Food Neophobic Scale =% =¥ : Fo

filo

B213}7] Food Neophobia Scale =43}

od neophobia &3} #HS AF 107HA] &&=
H AxE SASA JiQ1Y A wet ek 107 ~ Ha 7087HA AT A=
S5 F43 Food Neophobia A3Fo] &= FNS Hrt =4 4EsHEs 743
(% D-4)
3.14 JIAE ZALE &4 wlwe AA
- AE Z2A] 3] JIAE, AEE ZAbe] AFEE &4 Flwe B 207HA 2 FGL Q1E
oA A= =& Aoz AFHIY W7 E FACE FH3 B = A7, F
T, U7 59 xEHol =1F WA HESE 7tste] 74
- AEA} A ww ARE AN WA WFE AR A AFE HdE g
T A Y= HwFol st HA AP AFRE AEERoH, HA APl de

3.1.5 A& Axe] SAAY

- SPSS (IBM, ver 23)& A&3te] ®Wlx R chi-square analysis, #4F &2
(p<0.05)

316 A& A 9 o]F X3PH FGISF e A WS Abde =Ritistal A&

B
@
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3] (RB)e] A& AA ($dHE KMU-201509-HR-074-P1) =l om Ao AL o4
A Al A 52 2 W8S AT F A Foel tid o8 42 F JAde

3 D-4. Food Neophobia Scale Questionnaire

s s ad o agd e

agx gy %4 olt)  Hot} a8

ekt Holt}
‘;z;éﬁ%}% Aga e $2& Bdalel O O - 0 0 0 O
2. Ue AlRE AE2 A de O O O O O O O
;jﬁz\léf% Ags & 5 o4 Y= 0 0 0 0 0 0 0
4R. v odevEte FAES Foldttt O O O O O O O
;éﬁjﬁ Hdate ow S4E ol F O O 0 0 0 0 O
;ngﬂl;];&?; gEle] 7hH M2 48 O O - 0 0 0 O
8. U7t #H& 2ol ddlM= obF ZhrhEth O O O O O O O
9R. Y& Folel& o & Heth O O O O O O O
10R. Y= MEL 5 4% 3t 0 0 0 0 O O O

AEERel 7FR7|E Foldth

D 1R, 4R, 6R, 9R, 10R : reverse score
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E317] (Bulgogi)
Korean classic
marinated grilled beef

7%} (Gimbap)
Rolled rice

Z| ¥ (Galbitang)
Short rib soup

A=A (Kimchi)
Kimchi

A8 (Samgyetang)
Clear chicken soup
with ginseng

A © o] (Tteokbokki)
% Chewy rice cake in

spicy sauce

701 (Yukgaejang)
Hot spicy beef stew

A E-= (Jeonbokjuk)

porridge with abalone

AN
(Doenjang-jjigae)
Soy bean paste stew

=939
(Mul-naengmyeon)
Chilled buckwheat
noodle soup

X3 7
(Kimchi-jjigae)
Kimchi stew

AX B
(Kimchi bokumbap)
Fried rice with

Kimchi

AN

(Sundubu-jjigae)
Spicy soft tofu stew

2ol gyt (Ojingoe
deopbap)

Spicy stir-fried squid
on rice

&=
(Ugeoji-doenjang guk
sogogi-janggk etc.)
soy bean paste soups
(often containing
cabbage or beef etc)

2= 7 (Miyeokguk,
bukoeguk,
kongnamulguk, etc.)
Korean clear soup

ZEA] = (Guk-su)
Noodle soup

Z) (Japchae)
Glass noodle with
sauted vegetables

H| ¥ %} (Bibimbap)
Rice mixed with
vegetables and beef

H = (Tteokguk)
Rice cake soup

13 D-2. Twenty representative Korean menu items presented in the survey.
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3.2 A8 =A A3}
32.1 tiaate] duk Apel
- SEA o SHA 1009 3 BF SUAE ANSD F 7HoR $A AP,

- SEAY vro] B 19~27A.

- A g 35%, 94 65%.

- =4 g ol Aol 70%, A=UAoF 19%, A7FEZZE 11%.

- A A 64%, AHFE 14%, A2 9%, 71EF (FFY, d<l 5) 13%.
- ZFu o ol&EH 97%, 71EF U151, ) 3%.

- Tk AFF 7IZE - 370 o8t 44.3%, 3~670€E 26.8%, 67HE~1d 5.2%, 1~3\d 12.4%, 3~5
d 9.3%, 51 ol 2.1%

- @ R B old 37.9% W% 547%, 71 10% (WALE, A, AE 5)
- A AY (GF W BT T 247 48.5%
AT M BT A, TY A9, S HF 5 69.1%
ol A DA

3.2.2 Food neophobia 45

- Food neophobia : §2#&=¢ FN A9 HH2 373838 o= HAEH. FN 59
Fr M9 g EFEAD Fel SHAES medium 1F, B HS olske] Hg &
A< high 321§ U0l FN 253 &

=3
H
FE= = D-59 28,

rfl ol
2
e
flo
S}
=
.
Z
)
e

3 D-5. Classification of participants according to their food neophobia level

FN Group FN Score n

Low FN Group (LFN) 10~28 18
Medium FN Group (MFN) 29~45 64
High FN Group (HFN) 46~70 15




- FN scored] @& 32 AE% : low FN 25 (LFN)o] 4.00+0.84, medium FN 1%
(MFN)e] 3.98+0.77, high FN (HFN) 1&°] 3.33+2.0.722 food neophobia 4J3&Fo] =&
IFoNA Aol tigk 7Ex7F FoAHoeE ol (p<0.05). 1 Hrol® wwol wet
HEN®] 735 Ha7t & 7 IFET YolAs AdFS BY (O™ D-3). olF A%
3] oAl zolE HY (p<0.05).

HFA= 53

BLow FN Group
50 - B Medium FN Group
) @ High FN Group

Liking scores

1303y
dequin
ae3i(-3uelusoq
sdnos 1ma[D
oeyader

91098 TUD(T] [[BIDAO

13 D-3. Effect of food neophobia on the liking scores of Korean foods.
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3 D-6. Participants’ recognition and experience rates and overall liking scores of the
Korean food menus.

. i Overall liking score
Recognition  Experience

Korean Menu (mean +standard
rate(%) rate (%) -

deviation)
Bulgogi 89.71D) 69.1 4.59+0.70
Gimbap 90.7 83.5 4.36+0.84
Galbitang 56.7 21.6 4.05%+1.02
Kimchi 88.7 83.5 3.65+1.15
Samgyetang 71.1 45.4 4.21+1.01
Tteokbokki 85.6 77.3 4.16+1.13
Yukgyejang 50.5 21.6 3.67x=1.06
Jeonbokjuk 50.5 24.7 3.96+0.99
Doenjangjjigae 60.8 43.3 3.81+1.15
Kimchi bokumbap 80.4 67.0 3.97+1.03
Kimchi-jjigae 72.2 52.6 3.86+1.18
Mul-naengmyun 55.7 35.1 3.41+1.42
Soondubu-jjigae 72.2 58.8 4.19+1.06
Ojingoe deopbap 70.1 54.6 4.40+0.93
Soybean paste soup 45.4 22.7 3.43+1.17
Clear soup 60.8 46.4 4.00+£1.09
Guk-su 61.9 454 3.98+1.02
Japchae 69.1 56.7 4.20+1.08
Bibimbap 87.6 77.3 4.19+1.08
Tteokguk 56.7 29.9 3.90+1.08

D Bold letters indicate top 5 menus that were most recognized and experienced by participants,
and menus whose liking scores were above 4.0.

HAlready knew abour it O Already knew about it
1000 B Have tried it before AlDﬂ.U r EHave tried it before

£ oo | SO
@ o
E 800 ® 800 |
@ fr) L
g 700 £ 700
g 60.0 | g 600 |
(=9 D2
g 500 f ¥ seo |

-
T 40 t S 400 |
= g
£ 300 | £ 300
T 200 | & 200 ¢
-] =3
2 100 |
g 100 ¢ 2

0.0 s - s 00
' Gimbap Kimchi Treokbokki Bibimbap Bulgogi Sty Samgyebay  “Vukgaefang
< Vegetable-based menu > < Meat-based menu >

1% D-4. Participants’ recognition of and experience with the vegetable-based and
meat-based menus
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- @A F 18 o)y AASE SRA 69 o4 AFH LRAV B4 WRE o
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ZR3o)o] FRE A b HREA dghy] MR O Bug,

3 D-7. x2 -values associated with the dependence of
recognition of and experiences with some selected Korean
foods on the degree of exposure.

Menu Duration of stay Consumption frequency
(<3 Mo, 3-6 Mo, > 6 Mo) (<1/2wks,> 1/wk)
Knewabout it  Trieditbefore Knewaboutit Triedit before
Bulgogi 9.6"1 16.5"* 2.7 3.7
Gimbap 125 15.1%* 1.6 4.6
Kimchi {8 e 14.5% 0.8 24
Samgyetang 11.4* 25.9" 8.1" 158
Tteokbokki 20.6** 30.3%* 24 3.5
Sundubu- 18.6" 31 3™ 5.6 7.7%
Jjigae
Ojingoe 11.2* 2017 11.0%* {7l
deopbap
Clear soups 7.6" 151 27 6.17
Japchae 6.4" 16.3% 5.7° 6.7"
Bibimbap [72" 1807t 1.5 447
Tteokguk 35 14.2% 3.0 7.8

"p<0.05, “p<0.01, “p<0.001
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3 D-8. Frequency of citation of images, ideas, impressions, and thoughts

associated with Korean foods by groups with different neophobia levels.

category  Descriptors LFN MFN HFN Total Chi- 2
square
spicy 4 21 6 31
good, delicious 6 25 6 37
not good 0 1 1 2
not spicy 0 4 0 4
Taste sweet & sour 2 6 0 8
colorful 1 4 2 7
salty 0 3 0 3
Subtotal 13 64 15 92 231477
examples of
Korean menu 5 IS 5 28
Menu :
itemns
Subtotal 5 15 5 25 0.67"°
cheap 2 3 0 5
VAl Subtotal 2 3 0 5 215
unique 7 1 1 9
. like 0 3 2 5
IEHRTHES interesting 2 3 0 5
Subtotal 9 i 3 19  13.617
non halal 0 7 5 12
Religion halal 1 1 0 2
Subtotal 1 8 5 14 8.74°
healthy 2 11 3 16
a lotof
vegetables g 6 2 &
Health not greasy 0 1 1 2
fermented 0 2 0 2
fresh & natural 0 3 0 3
Subtotal 2 23 6 31 4.51™¢
TOTAL 32 120 34 186

L LFN: the group with the low FN level, MFN: the
group with medium FN level, HFN: the group with
high FN level.
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2 x°-test to test significance of difference between the

LFN, MFN, and HFN.
3 1S not significant, * p<0.05, ** p<0.01, *** p<0.001
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13 D-5. Non-sensory factors affecting purchase intent and their importance scores.
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3 D-9. Summary of interview questions and discussion guide

Phase Questions
Warming-up Self-introduction of particiants
Transition part 1 | How much do you like Korean menu X1?
» Concept of HMR food (XD).

- How much do you like this HMR product?
Key questions 1 » Sensory evaluation of HMR food (XD).
- How much do you like this taste?

- Do you want to improve in any aspect of this product?
Transition part 2 | How much do you like Korean menu X2?
» Concept of HMR food (X2).

- How much do you like this HMR product?
Key questions 2 » Sensory evaluation of HMR food (X2).
- How much do you like this taste?

- Do you want to imporve in any aspect of this product?
Ending Review answers and other suggestion.
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13 D-6. Information of participants

— 281 —




3= &4 @ HMR A|Zo] th3t 214

D o] Alo} WollA Fho] Tk Q1A FAAY. B3| = =gule] 177 wol A
2EH, A4 3= sgnts B JAFE] gRE FA By oy 9 wE <
717F 5

g 2Aolgt FHZE HolH 1 4ojd whE olu| A7} 11, Ay} 73 EF &
gulo] =EFH AES AR o= &7 S

HMR AZo] disirds Hebd 9o #Hel 2]3%o] A9 Qla, A8F UL AAAS
Zhetste] thy wpEOA HL Fu] AFOZ 5~671 %L }t S A5

HMR #|3Fo] #Hglsttta AR 7Fx|o tis|A =4 B71skA] &5 olf+ =34
S24o] Wk dglojAlol EAN 7HF UlolA 8 E SHA otz A, wklar, 4l

AstA HEE 5 e AFe] 2] HE.

7] AAE QAT 4 JE HMR AEF 7HAe oA s 19 2500~27009 B =
7} A, g o] Aot 4= 171" 5RM o]t AwsittE o Ao] titked.

HadEo] AAF FF ook U HMR vl thid 259 714 -

O ¥ 2= 1.5~1.6RM

@ #HeH 2~3RM

@ Fh= k¥ 4RM Qb

® =% &2 5RM

(AE 14 FYA 712, 1IRM = 2859, 20163 5€ 23} FGI 18 BA &8 7]5)

HMR A Fe] A 71A¢] 5RM ©l8t2 AA=HE 715 =38 S2lo] dadh T o] A

of B4, HMR AlEo] glol= &4 #71 slde] 7h5a7] WEa ow sy
HVR AEE 7A34Fol, =4 S2o] 4% 4% Bk o Adsite 2o 24
GehA HVR AEE W SART ADE AolPe 4] =AE
123 HMR A% 24 A7 & %7} A3
- AEe) AT AR AFe] ol @ HiolH UREe 17
- £8 Ba7] @i, Ao 9 2o wiRe A% B 9o Auy] oy =3
Aok e AF sl UF AN L7 Bol AFH

HMR AEe] 44 Aelde s, dolgo] Fthskd AEe] AMelA vlmy
N BB S dEelt HAlelA A AFOE AT
H

M AEe A A Fu

g wRolo] A Aol mEstthe JAY. FTS WEH B DelolAollEe
Nge BF SHOR AXNHAW, T3 YT Aol Y& BN Aol
oW g4jelx da w2 gonz e Mo Wasts oAy

— 282 —




4.2.4 HMR A& 49§ TPO
- Time : o2, o] 28 w. =3 5245 ZA gv =2 AIFo o] & AlTtel

- Place : td TlECIA R o) AFOR T AW MAAHAY WA A E
o A% Ael A a2, A W B oAd A o,

- Occasion : v 21zko] A& 93 o3z o,

4.2.5 HMR AF A2 B71 A7
- Bt Ade 9 D73 2E

- ARAezE wWel 612 /b e F5E BEOM, MAT 59, A wRol
5.5, WjE3 ®Eo] 53, Eir] @yt 5.0, Ao @i 499 ¢AHE HIsteE AoE
B T A4 BE 109e) AR A9 Bdes A4 Bt Aoz A
H9082 A target population®] oS ESI o) ofH B FF FH 4

A7 Q3

HEE 38y 7=k

Ojf=0H 70
l 60 o
5 / \v—/
S=oCb 40-
l 30
20

opearct 10

£17 H g 0= <eIJ0FY oz 950 My HR0|

FGI A8 H =

— 283 —




Al
-l

CAlEe) 2jde] /@y

stk wu ool

stetet

S

A8

7137}

=

~
T

3 o, Al 43 gBelAE B
Az o

1

a7 9}

AME7F BF HAA o] <

L —
) .

A AL
37}
y

}

9
yal

8

Sl 77t

= B3
EE

e}

- AE NEAQ
@ wIRE

4.2.6 A1 Bhell o

,.._mo

i n

_ZU
ol

=y

o A.

T

| .

bt

57} e o] Ao}

°©

1

EZ

. (AE7I7F v H

]
S

hed
o

o}zl AA1E
n] & o]

s}
=

&+ FEe gk
WAA = 28

3T

o] WlmstH 4wl

AE AA<QA v ek fARSEA
ZAAY UF AAX HH7E AHR)

‘_Lmo

c A7,

Qo

g

tel7b AA, w28t GAZF T

s

L

T @ 2ol

o]
Q0] .

Fol 71l

™

[e)
i
® A w o] :

© wF

A Zoll

fveel

X
-

N
P

o)
T
h

op

— 284 —




o] Qe BEO wy oA olglEo] AAolgt= AEd thal <A sA] FEatEE, A
Al Jfte] Qs AFoE o] #

O

4.2.7 7FE U HMR H2F 2o tig <2

- AAEAA 2 i <A AAEAA 2HE HAE AAHAA RFES FHA
HdEs FoE A 9F 60% TS EY. REgEE 52 H2 ofyXRh A<
A zgE AISHA gof, AAHRJIAE E/sta Jdo= AHEsHA e AUt o
. ole AAYAA = AATIE Ho] Yo, o wtEA Qg F5Fo] oyt

=
t Q14o] 3] WE.

- EAR = 2 dE A4 BAR B YA AAEAA 2R S IE}FJHHOI:
]

s Tgo ok
T4 AAHAA e mAL B xelE A5

- EAe B zYweRt zerh BrhsE ®¥e] AFTY A4S AAHAA noks
Aze), 44 zE A5G

1. @% Avx 7|35 AA
B d7olAes ZeElolAol A avAE ddeR, IAdE dFoM =28 A A
gL T SH=YUYF AF 653 dx=s AFY 712x AAE AN

o

=

1. A &uA AA e
11 3% 4+ 71
- 71&8d AU 5 @5 AF7]E UCSI Universitye} A7 D3PS 3 AFS
AAsts g A #AT Stwzte] JA 2ol 2 Qe Aleko] T4k,
olof we} Nielsen Malaysia®} &9 Aeks o] A &vx HAALE APstA HA =

£

- Malaysia Petaling Jayaol] 473+ Nielsen Malaysia= MAZ < AR 224 7]¢] 49
o] Alop AALR 5 AAZH R mAE, &nA AR, TV 3 & Hto] XA}
SOl st A AFE dolrtal glow, 7 4gdE sEstE 2AF 2 HAE AH|

28 AFEE 24 71T

- Fojstmst oul AP Tkl A HA % A 4 2y o
A aula 2Abe AR 2P 59 AdH A7 FPL =F Fuskgor], Bl
Aok @A w1 GA Nielsen Malaysiaol &= A} 7] %ko] 528 sd poolo] A £
A7 270 R@se A7 ddAe] mPe A8sty, A Bt FaE AT B
o, WA ANAES PO s 4Y 1Y £4e B

- @A &NA ANE B FPW dold: FWdstad A% BA B4 5

sk

o

— 285 —




- @A 2R AAIAE B B xe 4F 630 BB JEE B ol BT

da A AR AFel BA @7 AFel U@ avAse] s WAL o
e

_é‘_]:%]_

Aol AuE AZ, AAHOR A% & A5 J5E, 1o Ao FHAA GG
& MAeA FRHRA HE

- A% AT ARE B BN AR 2 F4 xe) A AFT AF B F9A
JA~HE WE AEL 2TOD o, F AE0] FAHAL

S dEe ATE W oolehs B4 AL, ol We mEshl e 4Hs
ool Aot FAABANA tha $AI ol g mAXNE HEOR, TejolAo} @A
2OABAAE MuH Al 24D 5 9k B Nud F A= hE2T 4F
o
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o AF Tl B HHsHA FZer] flske Earint &2~ ©H, ALs 3
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Table 1. Consumer test of 6 Korean HMR products in Malaysia
Project title Panel Product Evaluation item
Effect of information on N . Japchae « Overall liking
Study 1 | neophobic response and liking 200 . Naengmyun | Attribute
towards Korean HMR likings
. 50 per |e Spic e Purchase
Consumer liking test of P picy . ,
Study 2 each Teokbokki intent
Korean HMR foods . -
product | e Jjajang e Familiarity
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Teokbokki _
o e JAR questions
e Bibimbop
, e Reasons for
» Bulgogi on o
) liking and
rice o
. disliking
» Miyeokguk
2. dn 243
21 Alm =8 dwd g9
- @A 2nlA AAIA AAE 659 W4 HVR AEF} dzdl du AFe = v

TEE T A FH3A 5.

- o¥] 2] AFE T3t AFe g AL, &A1, 18] AA 4 AA 5 T FF
st e, old tigk Fv wlFdS sdste] ARde| Nielsen Malaysiaol A23H5S
(Figure 1).

1) Preparation e ] 1) Preparation 4) Preparation

1. First, Boil water 2. While water boils, 3. Measure 190mL of boiled water
{at least 1L of water;, put glass noodles and  and pour it to container
We e an sectonic ke flakes in the container of wa

microwave,
tor 3min 50secs.
(using 2 microwaves)

1) Preparation 1) Preparation

2. While water boils,
1. First, Boil water  put flakes in the
(at teast 1L of water) container

e e an elocvone et First put rice and put
neodles on 10p

s equally,

Microwave cooking Is B Divide an ‘

fiishad. one wh beut 184g o

s e nadde Amount e and noodles should be divided as evenly as possible.
So divide noodles first, and then divide rice.

absorbed water ) ‘one serving portion = sbout 659

mi secs.
{using 2 microwaves)

1) Preparation 1) Preparation 1) Preparation

2. First, Boil water
fat least 1L of
water),

<o e,
et Smin 30secs.

Figure 1. Preparation manual of HMR products for consumer acceptance test
2.2. A&A &9

-AlE 2R AANAE 9T F, 3 dES e E oAb AERAE sk, A
TRl FEo| AAA, A dolx: 52 AT sk w(Figure 2).
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- BEE AFWE informed groupd] HEA = HRILES BEH ofF MHd H=
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M, o] T3l AR FA} AWE o] FAFY=AE HAFIEF =, ol VIEE

of ARe] ¥F RS AT wf FFEE Eo|7] IFoZ, T £ §HES T &
HZbE AR SAE oA Fdeo® Fstal A3 E4 Al HolE oA Alelek s

[Session 1] Consumer Taste Test of the Korean JapChae and Naengmyun ‘Samplo code: 4ap-chae

Panelist No - orean tradsionsi food developed nko 2 eady -t product. your opiion.

ion on how to conduct the fest

Jap-Chae (glass noodle sir-fried

in col asked o
‘completing the first sample. After the break, you il

* Before tasting, please rinse the mouth twice with provided water.

uestion, please noty the
will approach you fo answer

Savoriness (Umami)

Figure 2. Developed test ballot of Korean HMR product consumer test
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]nslanl Jap-Chae
St irid glass noodies and vegetsbles)

2 -
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The sample you will taste today is an instant Jgp-Chae
developed so that consumers can enjoy Jap-Chae most
conveniently, by just adding hot water and cooking in
microwave oven for 3 min.

EORBMSRERIFER BRI ap-Chae s SHERECIES
SIAIK s 2RI R IEASSH Shtnl 5 SN g

SITASEIRY) (JapChee) EEMTH  PELESS 11
B AR R

Jap-Chae ELAIEEH], S TRUGEE AT ON)
@m&r&im :F'E‘BQEIHE

FIRE | Jap-Choe BEMAFRBISE - ESRBSFTEE

Jap-Chae
ERAEDLE) Jap-Chae

(Mt kaca goreng dengan sayur-sayuran)

ERARLAETREEHERRE,

Jap-Chae adalah hidangan Korea yang diperbuat
daripada mi kaco, goreng dengan soyur-sayuran diiris
i jan.

BB Jap-Chae
(BARTNER)

Jap-Chae Segera

(M kaca goreng dengan sayur-ssyuran)
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Sampel yang anda akan rasa hari ini adalah Jap-Chae
segera dihasilkan supaya pengguna boleh menikmati
Jap-Chae dengan cara yang paling mudah, dengan hanya
menambah air panas dan masak di dalam ketuhar
gelombang mikro selama 2 minit.

S,

Traditionally, fap-Chae is prepared with beef, but the
product you will taste today is developed for vegetarians,
containing vegi-meat made from soy protein.

1131

Secara tradisionalnya, Jap-Chae disediakan dengan
n

vegi yang diperbuat daripada protein soya.

Figure 3. Information card of HMR product for informed panelist
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(MR E7] 93]
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of AE 275 ¥, 2% 30x 5% =

@ HAEJA 7] 3ot

©® AAHJA =27F B AFol 2202695 L=

® <7tgoz 1A & 4o & H, 35Esk AT

(] =]

@ 1Le] =& #FUdH-

@ =o] F= ¢ vg= &7 B2az, Y FHolAE Xed
@ &°] o1 160mLe] =& &7 Heth

@ =7t e g & AHolE H, 28 7IudTh
© 25 % sto] AATH.

3.1.2. AE FH 2 AA]

- Malaysiae] Petaling Jaya Z#je] ZAuH|x HAF A4A(Rendezvous garden, No.l, Jalan
17/1, 46400 Petaling Jaya, Selangor, Malaysia)®] ZAAFE oA @A 28R HALE 218
stom, Aa kol HARY ulE ol fIXF YA AR FHIE WA=
(Figure 4).

- AEE A AT ARE FA 28 ARstel, F4 e AFe] @, 9,

So 287 83 glo] 2elsk Bus 34 Aol AAD & AES H9S.
- AT WY AmE AN ARe WER, AU o HolZe MER AT
M, aBso]l ATH A4E AR 29, e AAFL xestel, LulATo] 9

(@)

TS FUHE of AAHR] B7F, 7] 58 st B AEE S
-z 9} hgqu/] <=4+ counterbalanced H o] A A E oM,

£ H71k & 2 A EE H7}skeE monadic sequence ‘E‘J%‘% /\}%%}93%.

- WM S Aste] 4 ZAA A9 =o] AlRst §A AAIHAFFigure 5).
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AAH £ ABE we] PGS s, Wt 2Ade AL 19 BF
o2 a¥sel ANE NS AHFEA BIIES SHae

- AES ANEEE 98 ARAW - W Aok 97 - W FHE ASSH] Brsge
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S 58 AR - )% R 58 - S A%AHE Aol W
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, Tao el & ZpolE Holx tr] wiwell, Hd IFA FEdol ALEHA

gk gltel]l tigk &M 7S AdE fAS Zolgte AT sto] AALE WA

- Nielsen Malaysia®] 3j@ poolg oz 3H2] ZHol| thdt screeninge AF oM, (AL
HIS 0 HA 2-329 3 | AFH, A¥E : 3 i HojE & gl or AHA 1 - 59
Adslg o, A7 &7 ©mE 23 7]ES Table 29+

SJh=s
Hol &) F 21299 AYAE

Table 2. Recruitment criteria for study 1 (n=200)

Information Informed condition (n=100) Blind condition (n=100)
Low frequency Low frequency
High frequency (Never High frequency (Never
A degree of . :
(At least once experienced or (At least once experienced or
exposure to ) . . . : .
in 2-3 months) 1-5 times in in 2-3 months) 1-5 times in
Korean foods o L
(n=50) their lifetime (n=50) their lifetime
only) (n=50) only) (n=50)
male 50% male 50% male 50% male 50%
Gender
female 50% female 50% female 50% female 50%
R Chinese 70% Chinese 70% Chinese 70% Chinese 70%
C
ace Indian 30% Indian 30% Indian 30% Indian 30%
Age 19-34 50% 19-34 50% 19-34 50% 19-34 50%
g 35-49 50% 35-49 50% 35-49 50% 35-49 50%
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Table 3. Recruitment criteria for study 2 (n=50 per sample)

A degree of .
High frequency 50%

exposure to
Low frequency 50%

Korean foods

male 50%
Gender
female 50%
R Chinese 70%
ace
Indian 30%
19-34 50%
Age
35-49 50%

3.4. BAEA

- AFol O 2 x © oAl &= Ugk A3E E4HEA(ANOVA)E A8l
H e BEAsgS

- AF H EAo tigt AF=UAR) Z¥+=, one sample t-testE o] &3l ‘AHIGsiT)’
AEQ 3HS AAUCE FoA ASS AR =(p<0.05).

- AFY TIEEe Oigk AR 2 A AP FFS dotRV] st FAHEA
(ANOVA) & A A o, A4 zkolo] Fo]AS independent sample t-test® 7=
A2(p<0.05).

ANOVA model : liking attributes and purchase intention and perceived familiarity
= Korean food experience frequency + information + Korean food experience
frequency*information

- 34 AR AF AA Y AP i FHBAE £A357] 98l Chi-squre testE 4
A3t o1, Pearson chi-square 78 #< o] &3t A5 E

A A A3+= SPSS (ver 18.0, SPSS inc., Chicago, 1L, USA)E o] &3] B35

_a
(

o
r[n

4. A3}

4.1. AA| Zn]AF demographics
- 2129 9] HA au| Ao ik A H = Table 494 24
Bz} T FAd o] 50%, oA o] 50%01RQ 0™, 304 ©]st= 45.8%, 314 o] 42 54.3%9]

A 0¥
oo

|
}11

Fof Anzte] QIFE F=Qlo] 75.5%, =Qlo] 24.5%0] U=

- AHRte] EnE Byl 64.2%=2 MR =9row, 3 Fwr} 23.1%, 71=n7F 11.3%, 7]
EF7F LA%=E 242 eSS

7]
- Fo &nA A =2A A9 Ve S BESs [ AR ] w3790l 288%=E Tt
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=2 HleS AASNLeH, SolEZe) 203%%E 11 EoE B HEE UE
W
o .

-9 7 &5 THolAel 3Hl YL 7]F 02 RM 3,001 - RM 6,009 Atgo]
39.2% = 71 ke, RM 6,001 - RM 9,0009! AFgo] 29.8%, RM 9,001 - RM 12,000
o] 13.7%= et

@ g gE A3 ARl U Ad 2AE Fole] @4 47 WEs B 1%
e IFe® Urdden, @4 AH Aol 63 ol o RE &R dF2
AA9) 49.0%, B4 APol 153, H& ¥ ME 34 AYs) BA BE A UE 1
2 A 51%=E UE.

- @4 Adol e 2MAB tFte] BAL 2T Fho WY FH $F AT, 2
glojAlofell AT = AFolgta FEI Argo] 4 HFH FAIA T T143%=
N Ee SRES RQl 1 teomt daolNoldA F AEe] Az 4
B oAbge] T14%% vhestor], @tel A gEstel WIe] BTl A 2
Abgrol 6.12%, F=o] T4 JhEAEFS AHL AR 2.04%2 dEE. AFH = 5

Ae zels) PEvin $HE AR 4WOR AAUA F 408%F AX AL,
Table 4. Consumer demographic profile of total test (n=212)

Classification Percent (%)
Male 50.0

Gender Female 50.0
19-30 45.8

Age 31-40 32.6
41-50 21.7

Race Chinese 75.5
Indian 24.5
Buddhism 64.2
Hinduism 23.1

. . 1)

Religion Christianity 11.3
Others 14
Married 36.3

Marital status Single 63.2
Refused to answer 0.5
Independent professional 1.9
Top management / senior government officer 1.9
Middle management / executive / higher civil servant 28.8
Self-employed / big businessmen (with 6 or more workers) 0.9
Self-employed / small businessmen (with 0-5 workers) 11.8

Occupation Other white collar 20.3
Student 14.2
Skilled / Semi-skilled worker 5.7
Labourer / unskilled 0.9
Housewife 6.1
Others 7.5
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Below RM? 3,000 11.8
RM 3,001 — RM 6,000 39.2
Monthly household RM 6,001 — RM 9,000 29.8
income RM 9,001 — RM 12,000 13.7
RM 12,001 — RM 15,000 2.8
Above 15,000 2.8
Never experienced before 8.5
1 — 5 times 42.5
_above 6 times 49.1
At Korean restaurants in Malaysia 71.48
Korean food Place of Korean As a processed food in Malaysia 7.14
experience food At Korean restaurants in Korea 6.12
consumption” As a street food in Korea 3.57
(experienced As a processed food in Korea 2.04
panel) I cook Korean food 4.08
Others 2.04

D Muslims were excluded from the recruitment
2 1RM = about 250won
¥ Multiple responses were allowed
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(A) Overall Liking
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Japchae Spicy TBK.  Jjgjang TBK. Bibimbop Bulgogion DMivecksuk

(N=190) (N=51) (N=35) (N=52) rice (N=52)

=4
(B) Purchase Intent

5
4

b2

1

apchae  Spicy TBK Jjajang TBK  Bibimbop  Bulgogi on  Miyeokguk
{‘-‘4—11}!}} =1 (N=33) (N=32) tice (N=52)
=54)

(C) Familiarity

35
393 3.58
32 313
| I I I I
1 I

Japchae  Spicy TBK Jjajang TEE EBikimbop Buolpogion Miyecokeuk
(N=190) =31 (MN=33) (I=52) e (N=52)
@=54)
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Figure 6. Overall liking(A), purchase intent(B), and perceived familiarity(C) of 6 Korean
HMR products.
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Figure 7. (A) Liking scores”, (B) purchase intent? and perceived familiarity” of Japchae
(N=190).

Y 9-point hedonic scales (1=dislike extremely, 9=like extremely), ? a 5-point category scale
(1=not willing to buy, 5=willing to buy), ¥ a 5-point category scale (1=not familiar at all,
S5=familiar at all)
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Figure 8. Mean JAR scores” of sensory attributes of Japchae (N=190). ¥ 5-point JAR scales
(1= not enough, 3= Just-About-Right, 5= too much), ? Mean scores marked with * are
significantly different from the JAR value(3= “Just about right” ; p<0.05, one-sample
t-test)
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Figure 10. Mean JAR scores” of sensory attributes of Spicy Tteokbokki (N=51). ¥ 5-point
JAR scale (1= not enough, 3= Just-About-Right, 5= too much), ® Mean scores marked with
* are significantly different from the JAR value(3= “Just about right” ; p<0.05,
one-sample #-test)
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Figure 11. (A) Liking scores”, (B) purchase intent? and perceived familiarity” of Jjajang
Tteokbokki (N=55). ¥ 9-point hedonic scales (1=dislike extremely, 9=like extremely), ? a
5-point category scale (1=not willing to buy, 5=willing to buy), ® a 5-point category scale
(1=not familiar at all, 5=familiar at all)

41;5,
3 4:1
287 i3 289 3 I I
| I I

Zoftnes=3) Boftness3) Chewinezz  Color inkereity Thicky Thickmes Spicinazs Balty ezl Bzt tzzk
of teok of noodle of teok "aodl-'- of teok burning

de

iaa

Figure 12. Mean JAR scores” of sensory attributes of Jjajang Tteokbokki (N=55). » 5-point
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JAR scales (1= not enough, 3= Just-About-Right, 5= too much), ? Mean scores marked
with * are significantly different from the JAR value(3= “Just about right” ; p<0.05,
one-sample #test). ¥ “Softness” attributes were rated using bipolar scales (1=too soft,
5=too hard)
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Figure 13. (A) Liking scores”, (B) purchase intent? and perceived familiarity® of Bibimbop
(N=52). ¥ 9-point hedonic scales (1=dislike extremely, 9=like extremely), ® a 5-point
category scale (1=not willing to buy, 5=willing to buy), ¥ a 5-point category scale (1=not
familiar at all, 5=familiar at all)

3. Zlﬂ'
3_11
306 304
2 ﬁ"

Moistness Softness3)  Color inemsity  Amount Variaty Sizs Spiciness Ezlty ez Iwrest tzk
of rice of rica of vegeehbles of vepsibles  of vegekbles turning

ki

Laa

(3]

Figure 14. Mean JAR scores” of sensory attributes of Bibimbop (N=52). ¥ 5-point JAR
scales (1= not enough, 3= Just-About-Right, 5= too much), ? Mean scores marked with *
are significantly different from the JAR value(3= “Just about right” ; p<0.05, one-sample
t-test). ¥ “Softness” attribute was rated using a bipolar scale (1=too soft, 5=too hard).
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Figure 15. (A) Liking scores”, (B) purchase intent? and perceived familiarity® of Bulgogi on
rice (N=54). ¥ 9-point hedonic scales (1=dislike extremely, 9=like extremely), ? a 5-point
category scale (1=not willing to buy, 5=willing to buy), ¥ a 5-point category scale (1=not
familiar at all, 5=familiar at all)
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Figure 16. Mean JAR scores” of sensory attributes of Bulgogi on rice (N=54). ¥ 5-point
JAR scales (1= not enough, 3= Just-About-Right, 5= too much), ? Mean scores marked
with * are significantly different from the JAR value(3= “Just about right” ; p<0.05,
one-sample #test). ¥ “Softness” attributes were rated using bipolar scales (1=too soft,
5=too hard).
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Figure 17.(A) Liking scores”, (B) purchase intent? and perceived familiarity® of Miyeokguk
(N=52). ¥ 9-point hedonic scales (1=dislike extremely, 9=like extremely), ® a 5-point
category scale (1=not willing to buy, 5=willing to buy), ® a 5-point category scale (1=not
familiar at all, 5=familiar at all)
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Figure 18. Mean scores” JAR attributes of Miyeokguk (N=52). ¥ 5-point JAR scales (1= not
enough, 3= Just-About-Right, 5= too much). ? Mean scores marked with * are significantly

different from the JAR value (3= “Just about right” ; p<0.05, one-sample #test). ¥
“Softness” attribute was rated using a bipolar scale (1=too soft, 5=too hard). ¥
“Tenderness” attribute was rated using a bipolar scale (1=too tender, 5=too tough)
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liking datae= AfolA ALt o, FAle A= LEGA 229S AL 1904, WA
S og 204 S A9 1929 AHAE ALLIUS

>R

- @ol G A NS@UE ) ANDE A i A FAAEO 3
ol Qgom, Yol hF Fujelat, A&E, 247 /B FHOR JFS v
He. Aol U AQ Arel AF AR S5, FuloA, A%l U A4E 5
o Bl SRR foHed FFo| YL

- AP AF AR FEAGL AANAE AN A58, Fulo Aol FoHel
Fol glom], YA AE Tujelabst WHEo] FAHA JFS vIHS

Table 5. F-values and P-values associated with effects of experience of Korean food,
information and interactions between two factors on consumer acceptability of Japchae and

Naengmyun

: Experience : . i Experience X
3 | Information | .
. of Korean food | ! Information
. F-value P-value | F-value P-value : F-value P-value
. Overall liking | 0.017 0.790 | 0.027 0.870 | 5271 0.023*
| Purchase intent | 0.027 0.869 | 0.076 0.783 | 3.878 0.050*
| Familiarity | 5.135  0.025* | 0.053 0.818 | 1.677 0.197
Japchae ! ! ! !
i Appearance | ! :
(N=190) ! liking . 0.001 0975 | 1.242 0.267 | 0.912 0.341
| Taste liking | 2434 0120 | 0747 0388 | 0665 0115
Texture liking @ 1.794 0.182 | 0.003 0.957 1 2.508 0.416
. Overall liking | 3.679  0.057 | 0078 0780 | 1745  0.188
| Purchase intent | 4.890 0.028* | 0.005 0.944 | 4432 0.037*
Naengmy |  Familiarity | 14.995  <0.001* | 0.172 0.679 | 6.540 0.011*
un | Appearance ! | !
i o - 2.128 0.146 | 1.099 0.296 | 0.052 0.819
(N=192) | liking 3 3 ;
i Taste liking | 2.632 0.106 | 1.950 0.164 | 2.658 0.105
| Texture liking | 6.134 0.014* 1 0.309 0.579 i 0.605 0.438

U p-values marked with * are factors that have a significant difference on evaluation item
(p<0.05).
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oA zlolE A=3stH S (Figure 19).

Aot W F AF BT e g A IFMHFKe] g4 AFE Wl

T g2 OFLFKA H3te a5 fH?'S}OE] 2] A (p<0.05, independent t—test)oi

=& A4S BRYSFigure 19A). HFK 189 & digk 4= A4-E 538 A=
ZIEo 2 3708 o=, LFK 2F9] XsE el 33658 nlste] fo|do= lr'f?l"ﬁ-
T3 Yo g s Fae HFK 1&°] 2843, LFK T1&0] 2268 0= |A F

F Abolol felAel W4 Aol d nYS.

no*‘

e =2

A7he W olehs 54
= dgstgon, dqyde

sla] folzo® EokS(Figure 19B). =3k 22749 73 %
© 2 HFK 1F°] 6.39%, LFK 1&°] 5768 o=, 32 4
oA o2 w2 A7 YeyS(Figure 190).

5 g
3
3.7 ; " 6.30°
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b
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i BHFK
2 260 4 ELFK
Familiarity Familiarity Purchase Intent Texture liking
of Japchae  of Naengmvun of Naengmyun of Naengmyun

(A)

(B)

©)

Figure 19. (A)Familiarity” of Japchae (N=190) and Naenmyun(N=192), (B) purchase intent®,
(C) texture liking® of Naengmyun (N=192) of consumer groups with different levels of

Korean food experience(HFK=High frequency group of Korean food experience, LFK=Low

frequency group of Korean food experience). ¥ a 5-point category scale (1=not familiar at

all, 5=familiar at all), ? a 5-point category scale (1=not willing to buy, 5=willing to buy),

Y2 9-point hedonic scale (1=dislike extremely, 9=like extremely), ¥ different letters mean

there is a significant difference among scores
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Figure 20. (A) Overall liking” and (B) purchase intent? of Japchae of consumer groups
with different levels of Korean food experience (N=192). (HFK=High frequency group of
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Korean food experience, LFK=Low frequency group of Korean food experience) ' a
9-point hedonic scale (1=dislike extremely, 9=like extremely), 2 a 5-point category scale
(1=not willing to buy, 5=willing to buy)
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Figure 21. (A) purchase intent” and (B) perceived familiarity? of Naengmyun of consumer

groups with different levels of Korean food experience (N=192). (HFK=High frequency
group of Korean food experience, LFK=Low frequency group of Korean food experience)
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a 5-point category scale (1=not willing to buy, 5=willing to buy), ? a 5-point category
scale (1=not familiar at all, 5=familiar at all), ¥ different letters mean there is a significant
difference among scores
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6 ®2) AT A A4F Aol TR AolAF A4 Aho|n, Pearson 7ol
AAE ol83ue. BA BF AolAF AR FAF 27505 Fo HE
pO.0010.2 AF7Hol Admion, &4 AF NEsh AAY 47Fe #edo] 9

i & ol

- AA £HAN=190) & CRAE Hol® Aol vy’ 1 SHR ARl 421%, R
AE HoAE Aol ;i 1 SEHY WA= DT.9%E YERY, HA &HA T FAE
HojHA ek &nlAte] Hl&o] tha w4 et S

- FAE Hol® Hol gl 4HIA F HFK 1§ &3hs 4nas A9l 30.0%, LFK
el &8s ARl AAY] 121%=, ¥4 APl w2 AFlM HlEe] H =
et =3 FAE Hold o] gle &ulA T HFK 59 &l 1A

Al

18.9%, LFK 159 4avzbe A9 38.9%=, 324 Aol e dFddA FAE o
B2 53k &nake] vl go] o EA JUERS.

Table 6. Chi-Square independence test of relevance of Korean food experience frequency
to eating experience of Japchae (N=190)

Previous experience
with Japchae total X2 significant

. never percentage (df) probabﬂity
experienced .
experienced
high
frequency 57 36 93
Korean frequency
food (HFK) % 30.0% 18.9% 48.9% | 27 50
experience low frequency 23 74 97 | 5D <0.001*
frequency )
(LFK) % 12.1% 38.9% 51.1%
frequency 80 110 190
total % | 421% 57.9% | 100.0%
4342 J3H
- Table 7& 32 A3 ¥ A3 APl it 7tolAla A48 ZA3olw, Pearson 7}o]
A AR olgsde. B An slolAF @Y FAFl 18209, #o HE
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p<0.0012 AF7HEo]l AEEglon, 4 F W=t Ao AFP2 dde] Ut
g T e

- AA &HIAN=192) T ¥HES Hoj® Ho] Qv 1 FHEHT &2HAE 28.6%, Y
Hg Holl o] gtk 31 FFT AHAE 714% 2 UER, AA AHA T WHS
Hoj B A Z3F LnApe] Hlgo] F1om, ol FAE AP B LA HEd Bk
A vebd

- WHS HolBE FHo| Qe &HA & HFK 18 &3t &uHlakE AA9 20.8%, LFK
a5 &3he AHAE WA 78%E, 2 Aol ¥ AFNA Hlge] o =4
eSS, =3 YHe Hoji Aol gl &MA F HFK 1§59 &uias A9
27.6%, LFK 159 2&HA= A JH 438%=, 32 Aol & IAFAAE YHe 9
ol®mA X iﬂlX}-"J Hlgo] A3 =4 vesteod, @4 BP0l W IFAA
ol A JEs

frequency to eating experience of Naengmyun

Table 7. Chi-Square independence test of relevance of Korean food experience

Previous experience
with Naengmyun total %2 | significant
. never percentage (df) probablhty
experienced .
experienced
high
frequency 40 53 93
Korean frequency
food — % 20.8% 27.6% 48.4% | 18.20
experience frequency 15 84 99 9 <0.001*
frequency )
% 7.8% 43.8% 57.6%
frequency 55 137 192
total %|  286%|  714%|  100%
4.3.4.3. 112
- FAs 9E T AE BT 4 AYn Bl gk Ao =Yy 4% At ve
WA, A APA - B I BlEo] 42% ¢ 58%, WHE 29% @ T1%E Z7+e
2 A2 ARA Mg AAE Wb, A FRHEAD Yue} 42 AP v 4z
Zh-go] FAA &4 AAe] Aol o7 Aelgta AES WErlE oHE. o 54
A W@ Aol 2ulAte] AR QA R AEE Hrlel FFE vHEAC] sl A
E F7h A7l BRg Ao AR,
4.3.5. comment analysis
- @ 4 zYAES U B H, AF geted T M, de e FUA S
2 T3+ (Table 8).
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Table 8. Comments about things that are liked/dislkked by consumers about six HMR

products
Products Things that are liked Things that are disliked
- overall taste and flavor
- texture of noodle (soft/chewy)
. - too salty
- Sesame oil flavor
Japchae - dry texture
- balanced flavor/balance of
. . - lack of vegetables
ingredients
- easy to cook
Spicy - chewy texture of tteok .
. L . - too spicy
tteokbokki - combination with noodle
. - taste - too dark
Jjajang
) - chewy texture of tteok - too salty
tteokbokki } .
- size of tteok - too spicy
- , . - texture of rice (too mosit/soft)
Bibimbap - right level of spiciness
- lack of vegetables
- overall taste and flavor
i - soy sauce flavor , ,
bulgogi - texture of rice (too mosit/soft)
- sweetness
deopbap - appearance
- balanced flavor/balance of
ingredients
- saltiness - nothing to dislike
. - seaweed flavor - somewhat tough texture of
Miyeokguk
- fresh seaweed
- delicious/tasty - saltiness
- FAl el Folste olfEE AWA B, ‘W o] 52 SHES EY. A
o AAA bR Fw’ 7 FokA AFol Fuhal AT L¥IAE 7 Bike. 1
Fow W S We ALL AE FTelst olfm AFT AHIAEL
‘soft(F=2)’ o B Folst= &ulAke}l,  ‘chewy(EAR) EAS Folshs
AR FEEAS. B FA o Lxdd &% HVME CEY ) = Vs 5
Adog AgHder, AFEY AE 7He ‘balance’ & FL HoE AFHIULS. F4
z8 AFO =2 “‘instant cook’ 9 AHE AFF AWAE LFo|A T gAES UE
=
-t Aol tiatel dolste ol fEE  Csaty(Ruh)’ o wolrt sy wol dAge] o
Qom, Wel AR s dyRE®)’ S4E Holshe ol fR AFIUL
TS JAR EAAA w2 o ARE yehd fobafo] F, ‘oY Bk’ o]
RE3ITHE ol Bol AFHAUL.
- vjent HEolo] dislA 2uAEES ‘He EAWL & Folle olfE Mg wol
AF3AS. =3+ ‘combination with noodle’ ©] Eolsl= Ho 2 AFHA=H, i
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1313 3= A7 A4 49

Table 1. 32 Aol gk As/MAHs &7 5 2 o]+
A e H A S
TH -
=Rl ~ Fobsh= ol . FopstA E= ol
I I
% 7 E37] A27F 4 2 [ER=NE RN
48 1 4 |- 4 | gkl Atk
/1\4]11]—‘7 ;:'l. WAl 7 A

1.3.2. &A] A=
1321 Ad=

- Ay = A Western-style A # =9} Traditional M EE FE3

Foll A= oFA)

- Western-style A& =2] 749, QAZyAole}l T o]A| =
vx 7130 =

i, HobAE THH AeSE ¥ WA 2. £
B9 HNE 2 wAAnE ode] B

]

T2 FHE
il

i, W& A

- Western-style A2j=x nl &, tlo]olE, AHISZ =
2 AgHotdAE gAY e 2E Z2EY HeED &

- T o] Alotoll A 7ol THRE Ql2o] FopA L
Bruch7} 38t qt, dxixo g dejes &7

- ARt o ® zuAlofe} o] Alotoll A AHFH 3= tFEAQ Ao E Qo] HUS
o, F2d 7ty4 FEHE 2E9 He Holgha SIS

- Traditional =9 -9, DEo]Alotoll A= thefg Aok & Sambald2~9F ek
gazd HojH e el =9 A3 FARE Ulams 7FEoA Bol 38, =
Y Alotol A& Aok el )3l ofafel A2~ E 71w $F Gado-gado 18] 31 Ketoprak<
2 A # 3HFigure 2).

T

1322 AHE =di/az T/ 32 A8 W

- Western-style Azj=2o] AF WrEs g
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EMZE %2 Aee Hom oed% Lelnf, AUMAHE S, SAE
A

Traditional Ael=ol HE== = A5
e = 387 wEel, ‘=@’ o] ofd e
Traditional A= 22e B, ST, e ZdotA 943t AH22E, Qg ¥
B o] Traditional A2 =0 2 &3

o] Alofel QIZu| Aol A o] ALESlE A~2~E Sambald, =42, Kecap
manis(tHBke] 1)

i
AL
B>
[>
i
o
P

SktHFigure 3).

Sambal N Ulm

1Y) Ao}, o] Ao}, 22l Bk, Zeo] Aoke] A=
B2go| WEE 8 BEIE
WEH W 222 S o] 2E,

BAH b2 vhs, 4%, AR, obR

REALLEL

P

7 Ketoprak
A=V Ao} A7t2 el A HeH

o—gadd (TEE

Al = 4

Gad

o

P ‘C‘
A1 TR, 9 E oAk R W Wy 25
i QlzuAole] Ade g3 sool MR He ae

Figure 2. Sambal, Ulam, Gado-gado and Ketoprak
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Sambal4x 2~ Endag i =42 Kecap manis

Figure 3. Z#o]Alole} QIEuAlolo A A EEE AxF

1.3.3. o] 4& =g/
- gl ABAF T A AFQD, Asske AEQ2), AAAGAA THeAdol Ue
AFQ3), AAA A& 8 AH FHQD tsl SHe== T
1.3.3.1. 1x FGI
- 12+ FGI A4 AlF (Table 2)

FA= A& (A 2=AH
1 3+ E A=A (ZEY)
2 Z A=A (7))
3 A FAAL B Z A 2(H A o))
4 AFH+Z ANFEF 25T A o)
5 2% B8 )
6 Xt% B3 (I 2 )
7 A Z2+vbE ARSI ] (L FT))
8 AA+Ax ARz AL2A(F ZT)

- 12+ FGL A4 - H7F 23 (0 = 6)
Table 3. Z+ A|FE B7F A3 24 A& Adgd vz (Q1-Q2) 2 A% =

7Hs4Q3), &5 Qe tg S+ A
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g
AZUAlofe] TYaxe}l FASHY &3}
A =2 3 2 Y o
Ay S AdAR-HoetdAs =4 diA)
A E A 31 Y Afs =g, HFeaE, F9H aF
NEGEZ03% 6 1 N g o]Alolo= oF 2= 7 At}
" -
s 6 5 N < © WA st fBPLAAE {%%
g o] Alofe] T2 A Qo &8
MSG ulo] @Wo] U= Qlxy Aol SIAHE
AT 0 4 Y ¥y FAREY ¢S
BE17] A2 QY] 28 A 2o
27 Ak ok st A 9 A
e A g ) Ses R) 1 0 v
>
AR A A 2 2 0 Y F2AA, g7, XY yHFLAAE &8

1.3.3.2. 2%} FGI (n=8)
- 22+ FGL A2 A&

Table 4. 1z} FGI A4 Azt = A

A= (A Z=AH FAE
1 A&7 FFHA ] %k
2 9UE ZXEYE SRR HHE+IFIEF
3 FAAAYRAEAA(LE)  AA
4 GFESY FIHA ) AFAE
5 AFEFRIAFHMHAC]) AFA+AE
- 22+ FGI A2 - 37} A3}
Table 5. Z} A& 7} 23 ZF A& Ade" ¥z (Q1-Q2) ¥ A 1=
7FH54(Q3), €5 Qo ek S A
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A8 Ql Q2 Q3 Q4
aEar] o 24 Y MSG dto] ®ol Y= Ql=uAote] d=F
E #s fApste] o <ssitt
=ead, W, 39 H¥as, I8

2ol 2§
Y E A=Y 2 Y =489, A9 vBLL THadd &
d &
FAQAGEA2 2 3 Y wpy 3 "3 Aok
HEEE 9 5 Y omeldel=, B9 tRass T8
NEDEZ25% 8§ 1 Y Traditional 8= =#HA@HY 22 A,

mtejdlole, HAad, Feadd &

1.3.33. =9 ZALES Uehl= A=QA FGlo| AR AA])

- @AM Bol 2E d AR R, W vhE, W, BANE FFE AN B2
o AAgel tehte AR FOUA AestA & Avh WA B8 Aol A
9P EOE e gol Hdsye

=
w
w
>~
1>
il

A F8AI2AF FGIAl A TE A A])
dutr oz, AAo|A Aztde wolAA ol AgHIL Yo, 1 Aol e
cAEE m=E AUAGH 49 1 AFS P

Aoz dd AdARERE FE3 AgeS ASS &8 AlFolgta Fste] i
E

HolH, o] o, &

e = =] o)
= T = ar
F AFA g AHEET =& A

= 2
gojAol B JIEUAoL &ulAVE AZshs Bt A4S =E357] flste] JA L
w13k FGL A3}, D) A7k 542 FolshA]l @1 DA ET Rl E F2 A
Hstw A= A4, vE, doloE T 553 FelAnt HFsr] wEdd ¢
B oz Aesg A HFskA don, A =g F8 =Y A2 JoE A
.

ol wet 23 FGllM = Z=AF WS sty 2ol e A7E 1P
O AT, Fwe FEI] AT FEOE AR AR AoE And

g AF AR Aol e FEYS 2R AdellA AREHE L5 AA Bt
E Y3 A, AR a2d F5 & 7t ddS
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A& VE= 371 A

- ol 28] Eav] AL JAEUA ok JIZHE g} Ao} gho] Hl=8tal, o
2o wg oty A2 fFARRE He Fol HariAd vl vkA = olgta $HEE
Sl Ao Y ARE F 7EEE A =4 H QS

- AFAWel e HESH Fde A, A ARA J|EEVF 22 AR AH
HAS FEY FU7he TuFQ olfE Aar|et HavlE FE FAE] diEd, '
7] FEAT HESE 9 FEo Ao ¥t Asd

- F7IR g9 AALS UEHE Asdd g 9Aae o8 Ad, 3, #AVE 2
gl vpEo] e tigk AAARE Eoled dste ALE YeRd. =<l ghol

REsigw @rbd Basledael iy ves zdsid Awed dx Ao dE

Mol Bobd Ao ARE.

2. & AEUAA 3F #FAA B}
2.1 54
- &g AEAA] AEAR F3AE 2 B A" HE3ta, xfo] A
3 71E FEAE AL Al="Fe 72 2po] A ThsA e ek ¢
==
22. A&
- AlFlA Az F 4T AHE TEAS HUEeld e Control (U1& /34,
polysorbate 90) ¥+, SPI (&l ti+o), PPl (ZejFa), 72 &5
- AHE =AY Alse d2Ef Bl S B, ARV E, A%, gAHE C)
AL A FHSeoul, Korea)e] AL, 71+ % 12]F(Changwon, Gyeongnam, Korea)e] #
<, BFHAFL HF)Seoul, Korea)e] A AFolA FYst &2 HEE AR
g AB-F232E(DF-100), polysorbate 80 (Tween 80), &t (SPI, soy protein
isolate)¥} o] L E}7}e}7] Hi-carrageenan)2 ES4) 3% (Gunpo, Gyeonggi, Seoul)ZH-H
TUE EEF(PPIL pea protein isolate)2 Roquette Korea (Seoul, Korea)= H-E
TEHE. 27 FEES 1A W &Yd FEH o de5E% F £z
st A z=%

- OB HICE) & Az

ANE B
A

Fof A A]

ol

- o] EMIEIE 6 g2 ST 294 goll Yal JIESIHA &do] EWdE wj7lA] wwk
S & Y xoa Ao g Wyzhsl o] eMTE WS &A= Bk £4FH B
7Vt HFAHOZ 2%(wlw) FEZ 24T T FIAHA Ao Z A&

- EEgiTudy) Eedruy 88 Az

- A ET(EE U Fo == BEEgd5u) 1.8 g2 E5F 2982 goll € AEgFE%
(27.5C, 200 strokes/min)oll A 30E-7t 34 7|1 = B &%= &4 2087 wyk
St & W58 Z(~18T)ollA o2 yzg AEdWS 87 5 £4H ES
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- ot FEE 2
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2.3. 2Fo] A" A
2.3.1. A A4
2311 A=

- TAHA B AA

- A A (ASTM E

- /\] 3= AN oﬂ A-]

T

b
+r
o
Oi

13} polysorbate 802 Az® Aol HE FA 247 05%9} 1.0%
Perslel 2HS 150 goll @ol ALolA 3087 wakg oA

&3} polysorbate 80 £HEL F3lA Ho =z ALE3H

>
o

Hjetel = Table 60 Webd. 344 &4 (75 @3 F3H4 A
A& 10,000 rpmeE2 FASIHA TE7|E 150 g2 4%
st =EW2(dropwise) 0.2 718he] oE A Hjo| A5 Al %3 &3
A7 EFE TEUHR 1049 EFPEE EFstA Az AxH

o5 #A3IAA 7SN (E, AFHT, GAY, AEFAF

2% FS FAIE ol &5t =EA R Ve oT)el A2 4%
280 AA &AH oz Ui AN H2E HAUbehs $F 10,000
B s

g B Alxd A2xv ZYZEFYU FHA Hol 4T oA

A 0U% ARE 3Hor], 4T} 25C A AFERA 302 3

37 (& 59, of: 329, W AR 23.64D0] I3t E.
1885-97) Aztol whe} AAI8HA+.

= HAL T f5te] 2 ZgrE &7/(XE 0 1dmmtb5mm, %

oj(F74 A<l : 49mm=E5mm, &FF : SmDol 4ml¥ FHol AR, F =W 5t

A HAAE AAsH e

- orbE e

(Figure 4).
ZzH3 2 Wy ARgAdE Aol ZolE YEEER
[ex]

difference-from-control testE A A &}$2.

- 7cm‘g] 7*].9./\“ HH]—E]]

2 ARE AF FYst] Dol RRES SHPom, AR Aol

ololl 2 MGE.0X3.0m)T L4U5EIT)IE AT P& ATES 3L

Table 6. Formulation of oriental sauce

Ingredient Composition (g)
Emulsifier solutionl) 75.0
Emulsion stabilizing solution2) 75.0
Mixed 0il3) 150.0
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Water 75.1

Fructose syrup 22.5
Beef seasoning 2.3
Grapefruit seed extract 0.1
Soy sauce 37.5
Vinegar 22.5

Total 460.0

V29%(w/w) i-Carrageenan solution.

2Solutions of soy protein isolate (0.6%, w/w), pea protein isolate (0.6%, w/w), ogaja
extract (0.5% of total oriental sauce weight), and polysorbate 80 (1.0% of total oriental
sauce weight).

YPrepared by mixing extra virgin olive oil and sesame oil to the mixing ratio of 10:4
(W/w).

Figure 4. Triangle test of salad dressing containing halal emulsifiers

2.3.1.2. 23
- % 378 <% SPl-control pairellA] Ae-g Bt HARYe] 119, PPl-control pairell A 78
o = AxYo] 1290]9-L.

ofA zolg EHE F e Ha AYed BEEG A2 o Aol AdEe

FRoeu=z p0.059A A 8ZEE] ApolE UERAA =

MR

2.3.2. Difference-from-control 73 A}
2.3.2.1. HAAF A=}
- 27kl A FS xHy AN B A& s Ao] AR goE=E
difference-from-control test (Meilgaard et al., 2016) & A].
- 108 &5 HR0="3 zol7} §l&, =552 vl A7t F)= ol&3te] control#e]
ko] AEE SA5A .

- A i@ AA 3THol Aol ol

— 326 —




A& A A= Control (71F 34l - polysorbate 907} 289 Ayt tHAd e7kx
FEE0] 488 AYE =yAo] AFHUS. AAYES Control AlEE WA ot B
I 1T eUtA FEE0] LW MY =YAS u Bolow, T AR AL A
A% g2 wE H (0 F 22T S vusiH F o) AR AWz zolo AT
£ 78t A=
AZo] A ERE v& Biu Hrigh Z4 AR vigh ojH & W E AR E 3
NREE US B o $4 A5 548 d1, F#Hj8 gz o) HA 4S Yol
Yy 5z A= gs WAl & HEE 3

SI=E 3 ARE WIS Fole EE ]

2.3.2.2. A3}

X

Apo]l BEe] B 38Ho=, “H3 o] gl A 043 #FolF Aol dERY

= (t36,0.05 = 10.553, p<0.00D).
ko] 248 AAIA controlghe] §-9)7 Fol® UEhAomE, oleld Helsh 2wl
EolA #8695 UL AUAAT FARY] gJ3te] UIE AAE AAHAS.

_1

2.3.2.2. A3}

2ol AEe] Wrghke 387 o=, “x3 Aol glF” < 0HIA F3F AolE ERY
= (t36,0.05 = 10.553, p<0.00D).
zFo] A1d A Abo| A control#He] §o]A ZolE YEQoerm g o8t 2lo|r} AH|AF

A F8&2 F S AIAE FAstr] Hsto] Az= HAE A

24, A3 AA
2.4.1. A A=}

zko] 2P ZAL AF control# Fo]F 2to]lE UERA 7bA Alge tiste] AAISHA S

97 e AAR 227 (59, of: 179, WF A : 24347} 2ROz el
o) MES 7A (ASTM E2263-12) dbo] whet A AI3HA-L.

Ag 1 2 A, BtRE By, o d3= Y 58 oA difference-from-control

& FEA @918 Brockhoff & Schlich’ s method (1998)e] we} =3 A
o o

3150

3w Bk BPAel Aol SRt FRae BA glo] 49 $F
o
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=

PN
T =

7P @ AlEE control Ent AdEdta SHT AdUgeE 31HoE,
e 0

[e]
RO Aol EAY £ Ut As PEro 299nG wo
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Table 7. Nasi goreng and bibimbap samples made from Korean and local ingredients
and served in Korean and local style plating for appearance test.

Platin Korean (black stoneware, Local (banana leaf,
g toasted sesame) cucumber garnish)
Korean Local Korean Local

Cooking technique (mixing) (stir-frying) (mixing) (stir-frying)

Korean

(spinach, julienned
carrot, bean sprout,
stir-fried beef,
cooked white rice)

Ingre KLK KKL KLL

dient
Local
(spring onion,
chopped carrot,
onion, stir-fried
-beef, cooked-
Jasmin rice)

LLK KL LLL
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3.2.1.3. 7] 8¢ (AG, E37])

- 17 asle] Ae @ Baslsh AAE Fele) st glol b dEH AL
Addstg o, AP B Ams 2 zH (45 A7 117] vs. 8ol 23 117,
AW WA, A%, FF, B, TiF vs. &b, Fol7] vs. H7DH EdHol”e aHE
Bt Aol Brbssing 74 24F BEsiA 91 £2F 747 Barle) Aag
of Hgata, T Amzte] Holnkg shebatyl S (Table 9.

- ¥ BrEHE 2 Bt HUHE Alme Table 93 o] AFHAS.

Table 9. Rendang and bulgogi samples made from Korean and local ingredients

For appearance test For tasting test

Korean

(sliced beef, onion,

stir-frying)

: [ ] |

(cubed beef, . @ & O

red pepper slice,

powdered cumin,

coconut milk,

simmering)

- Z4zvel 117] 28] gy Table 103 2.

- NeEes FA9 =3 SX}El G2 FAEY AF8 A E

3.2.2. AA 8.4

- AR A&BA 7TTH R el AR 729 s A e

- 20t o] Fom A AgEHE A A LAt e A e Adsils

- YRy 4l Tbsol e AvE ASAS
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Table 10. Sample preparation proedure for Rendang and Bulgogi
A5 ZzgH

Bu7] EBar)iA2 100g, €dfo)23 1. Au7E %837 2447 Aol yAo=w
a7 (3FFel=) 580g, 4y (5C) dE3)
200g 2. ZYE 3Ft= B AZ37E AYY
3*7cm =272 Ao
3. %¥9= 5cm*0.3cmE A}
4. BI17] &2 49 7|5 & B9
=1 HEdnh
5. FENA 303t @ MW Bar)E ¥
A EZ S5EXE RHolam rids
6. A Z ol 30+£1g® Hol A|-F3c}.

ol
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Do

K

A EBurjazs 100g, A37|FE 1 237+ R85 2447 Ao WAoo =
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& 7FF 3g 5 3g FAF FFE YAZlol da Aot
20g 2. FaFE TA9F EFES AASt 0.7cm
A7|&2 ojx=47] g
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FE Al Bl F4& €A @41 208 B9t
AolFm 7HE gt
4. N8 7ol 30+1g¥ o} AF3o}.
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- A AF A ATRIAE FIUA BPAS BNE R, ANH AFE} T
Aol iR g B & Bl WrlUEe] Aug e,

- B AdFE= & 4 Sessiono. 2 23,
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7H AREE Ba AR tig 7]tz (food expectation) ¥ ¢ 7|&=& 9
ot BUHE AlEse ZE2E 138 8710 "ol HUMAEA AAEY, HrtdE 7

2o gk 9 9 7|5 %, 243 AHS(ethnicity), 79 9, =2 H7}sh

]_

5%, gE J15E, 247 (92H) 71E2)E 94
FEAE (U S a5 %x]z AA% gk, 9 WS FThE B,
= =

‘10 As A%EA 9T, 40 mEolT

- Ethnicity test, & A&7} €rly S22 A] =

= g2AE 954 T A=
Z % (unipolar 7-point category scale; ‘1° A3F ™A o}, 30 gk ¥4,
‘5 agEg, ‘7 % 2EhE Hg e = AXSAAYH AAA G

A
=0, o= vete] &4 Zoa AzeteA 24 3k
- FujelgF we 74 Likert HEZ WM (10 A ™A 2rh, 70 g a8

- WSS SAFoE AEE R FUHE s, AR AR Aloldls o AES ¢
3 AGFE AANE Session 104 8714 A8E HIIEE 471 AR HE izl §H
F 7S] YELEE HAF S| f8t] S5E9 FAAIES TH Foll OAl VMR A RE

H7het

- A8 HUF &5 F 589 FAAE 7H F, Session 2 42~ ApAO] g B 118
. olu), ulgntacsl Barlase 8gH U8 § Sehay AR ol AFH, B
B8 7} A2nE gR T Ao O 7E%, A2 S8 Htility) 2 AN ES Hokgh

- Session 3lME B1] 4270 A48 7B 27] a@ldl gt 9@ 9 JEE, o
Y3k Jx (ethnicity), 77 oS 713

- RE A Hrhrt 89 %, Session 40lAE AFEASH FRo} AF HH AF B
¥ MAE 2 food neophobia A& (Pliner & Hobden, 1992)3%} variety seeking A3 (van

Trijp & Steenkamp, 1992)] 2ei == =43}

- AXE AUt A FF9SE Y dsHAEC A A, F A AR A2Q9FHU S

(Figure 5).
3.2.4. 23 E4

- AEZALE 28 3 dataE A sheetol]l IS s}, SPSS (ver.23, IBM, New York,
United State) A ¥4 ==z 33} XLSTAT (verl9.6, Addinsoft Inc., United State)=
A5E 439+

- o] FX 9} A=A = ALt B35S

- Fold #AE FFL2 p0.050] =
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Figure 5. Sensory test of Korean and Local foods where bibimbap
and bulgogi sauces are applied.

3.2.4.1. &PAY] JAFTATZ AKE, 34 B Fdolr ol AF A3 58, HH=
T BMog 7z} §Ho HIeE T3
- ¥l = A F9] food neophobiael A-¢ 2, 4, 6, 9, 1001 A FL2 neophobiag} Hi)E =
1S =AHsl= Aolmz2 ooz Hsta, variety seeking®] A$ 4¥H, 6HES
variety seeking® ¥l A&S =Hs= Aomg Jow I
- 7B A x| o2 Aot A=A E t-test2 FHE A=
324.2. E¥9°l”, Axm, ol & 889 7Isx % ethnicity 1410 vX & FTF
- BA Bog 7+ glo] 7]& X9} ethnicityo] v X+ S EA3)
- 37F, 299, Zd o)y, AE7F ANOVA Ego] = gRlo=z xgHFoH ZF gL
=7} Qkoll nested =5 o159 23 G528 33k S ALl R E3
- FoA &35 Hol= Q<2ld tis]A Duncan’ s multiple range test T+ t-testE ©]
a3t A HAS AAIE
3243 E17] &5 A& AAA 7] a8 @FH)H 4 7] 28 (EVDY 7E=
o g2 AAAd
- BA Baog 7+ g9lo] 715 %9} ethnicityo] P& FEFS EAF
- =7k Al&7F ANOVA Edo] F gRleg e Zb s de =71 <bell nested
H3dw. o159 22 a5 AEo] R LFHUS
- 94 &35 Hol= 2%le] tisiA Duncan’ s multiple range test =+ t-testE o]
st A AAS AAE
3244, B 229t vy Ax0] Ve 2 5 HU}
- 7 Ao I 71E % Aol E t-test2 FH S
-2zt &0 §50 dis] HAAYE THT AYstA ¥ FETE Tt
b

] A
grrde] ZAo| wet 2+ f5o A #7} kol 7 AEA| chi-squared testE %3l

fr 2
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3.3. 23
331 FAAe I+ TASH BR 2 AFH
3.3.1.1. &=l &HA
- A 84 REEL A (70.1%) , Talo]Alokel(67.5%), 20t) (79.2%)=2 TS
(Table 11).
- AA 299 Eas Ta(G.2%)E A LSt o)1 (31.2%), E11(32.5%),
715 1(31.2%)7}F vl £ E EQ.
- A 299 EE (79.2%)0] FFel|A 19 o] AFEP o, 325%= 3d o4
A8kl =
- AAF 849 dFE B83.1%°] = 54 19 o) AHN = ALE 2AEHGOH,
429%° AA 842 Y = 4 S HAHSAS.
- 98.7%< vHy A3 AFo] gon FE Y 2~33](33.8%), ¥ 13](29.9%) 43 st=
2o 2 Ve EI 93.5%0] Ba7] AFH Aol dom FE 4 13(39.0%) = 4

1 slom, 80.5%= ¥ 2-33] o dFste] x4l
st e 45 80.5%7F € 2-33] o) A=
25 HIA ol FokA (40.3%), Bto] Fokx(31.2%)7F 71 ®ol

|
>,
J\_O,
o
=
N
)
N 2
AN
o,
ol
o

- A A 2 AR AR =)l A7 A vlalE jhe 54, 53 a9
R, g e s AEd Aoz yEhd.

Table 11. Foreign consumers’ demographics and consumption habits associated with
Korean foods

Classification Percent (%)
Gender
Male 29.9
Female 70.1
Nationality
Indonesia 32.5
Malaysia 67.5
Age
18-19 15.6
20-29 79.2
30-39 5.2
Religion
Muslim 31.2
Buddhism 32.5
Christianity 31.2
Others 5.2
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Table 11. Foreign consumers’ demographics and consumption habits associated with
Korean foods (continued)

Classification Percent (%)
Duration of Stay in Korea
< 6 month 11.7
6 month - 1 year 9.1
1 - 2 years 31.2
2 — 3 years 15.6
> 3 years 32.5
Duration of consumption of Korean foods
< 6 month 6.5
6 month - 1 year 10.4
1 - 2 years 28.6
2 — 3 years 14.3
> 3 years 40.3

Comsumption frequency of Korean foods

Never tried before 0.0
yearly 0.0
monthly 2.6
2-3 times/month 6.5
weekly 15.6
2-3 times/week 32.5
daily 42.9

Comsumption frequency of Bulgogi

Never tried before 6.5
yearly 7.8
monthly 39.0
2-3 times/month 24.7
weekly 14.3
2-3 times/week 6.5
daily 1.3

Comsumption frequency of Bibimbap

Never tried before 1.3
yearly 16.9
monthly 29.9
2-3 times/month 33.8
weekly 16.9
2-3 times/week 1.3
daily 0.0
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Table 11. Foreign consumers’

Korean foods (continued)

demographics and consumption habits associated with

Classification

Percent (%)

Consumption frequency of Gochujang

Never tried before
yearly

monthly

2-3 times/month
weekly

2-3 times/week
daily

0.0
2.6
16.9
24.7
18.2
28.6
9.1

Consumption frequency of soy sauce

Never tried before
yearly

monthly

2-3 times/month
weekly

2-3 times/week
daily

Reason to eat Korean foods!
Good accessibility
reasonable price
delicious
curiosity
Good for health
Others

2.6

1.3

15.6
16.9
20.8
23.4
19.5

40.3
5.2
31.2
11.7
10.4
1.3

I Multiple responses are allowed.
3.3.1.2. &= A&nA
- AA 29l 4w
- A2 2ol A ol
- fH H ‘:‘(93 1%)°] &

o2 FAERALS (Table 12).
71 (72.2%)2}F vIIHH51.4%)S A3

olotq 7:]640] O-]‘_:_ /\].%]- %

oﬁlﬂﬁ

=353

(83 3%) JJr 31% =21(62.5%)°]

113.9%), A7t2x=2 S2(12.5%)<
%

N A9 %*—1% E°] 10%

S x
1=
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Table 12. Korean consumers’ demographics and consumption habits associated with
Korean foods

Classification Percent (%)
Gender
Male 45.8
Female 54.2
Age
18-19 1.4
20-29 86.1
30-39 12.5
Consumption frequency of Bulgogi
< monthly 27.8
2-3 times/month 50.0
1-2 times/week 20.8
3-4 times/week 1.4
daily 0.0
Consumption frequency of Bibimbap
< monthly 48.6
2-3 times/month 41.7
1-2 times/week 9.7
3-4 times/week 0.0
daily 0.0

Previous experience in consumption of Southeastern Asian

foods
Yes 93.1
No 6.9
Intent to consume Southeastern Asian Foods!
Yes 80.0
No 20.0

Experience in eating rice dishes that is same as or similar to

southeastern Asian foods tested in this experiment
No 31.8

Yes 68.2

Experience in eating meat dishes that is same as or similar to

southeastern Asian foods tested in this experiment
No 60.6

Yes 39.4

'Responses were obtained from those who answered to “No” to the question asking
previous experience in consumption of Southeastern Asian foods.
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Table 13. Korean consumers’ experience about southeastern foods that had been
tasted before.

Foods that Consumption frequency?® (%)
Southeastern had been l/year 1/month Degree
Asian foods tasted before! O™ < - - ? of liking?
(%) mce L Imonth 1/week Els
Vietnam 83.3 3.3 1.7 40.0 51.7 3.3 4.13
Thailand 62.5 11.1 17.8 37.8 31.1 2.2 4.3
India 15.3 9.1 0 54.5 36.4 0 4.1
Malaysia 13.9 80.0 20.0 0 0 0 3.2
Singapore 12.5 444 11.2 44.4 0 0 4.3
Indonesia 8.3
Cambodia 6.9
Laos 4.2
Nepal 4.2
Taiwan 4.2
Philippines 2.8
Hong Kong 1.4
Halal 1.4

Responses were obtained from those who answered to “Yes” to the question asking
previous experience in consumption of Southeastern Asian foods.

Southeastern Asian foods with a response rate of less than 10 percent were not
considered for further analysis of consumption frequency and degree of liking.

%a 5-point category scale (1=dislike extremely, 5=like extremely).

- 4@ FEotAlol S4d thsl] Wi VIS Ew 5 WA V|FoE 3H o] =
Adtd oz A Uea, a3 AVtz=2 S22 3 Hit 7S 57 47 o] R
53] =5 A7IEE 54 AFH AEAE Aoy W VSRV 47 oo =E
=0} O
ST |

- gele) A9 SRAe] 68.2%7F AAA AAE AR} FARR SHolAol $4L
Holngtthn REA oM, 7] felo] A9 SHAre] 39.4%%o] FAT HolAlol
A4S Hol® AYol Atka Swdle] 17] felof A5 WY FEw Az A=}
Fudow o wAA A4E How Auy

3.3.1.3. AA 59 ethnicityell i3 U2

33131, & a8l (194, 2D

- @3 FdolAel WA B w@E 4% e 9udon @ Asmes
Ao ZROM, AYE He Frobc AARele <o) A3E (Table 19,

.
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— T BdobAel BAA B 9o, Gk, 2ol Hay] S & Aol
FEHOR AgHE AT $HT.

- ey @ gl el BYE A2 o ARsHY TE AR Q45
FdolAor F7bare] Hlgo] wgrow, Fiolrlel ArAEe] Lol AFA, FUE
59 #3 AARGI AFHE vge] R, WA AR == FF AR
Q45 i gol E9ke.

33131 17 28 (Fur], dd)

- ARG U BE FuF, 3], Fuke F BN FF HARGD
SYW o] Fglom, ZIY W3, 4G Fobrel AT $GT ulEo|
70%°17¢ o &2 w9 E3k5 (Table 15).

- AT FobAlol B A4 Folt FHM b P ek e, BT
arle] A% BE AARGT $HE vlgo] whon), BX 2w B

=
—a

3.3.1.4. = 2uzke] A
= J7kAsh Fgolaob Z7kAte] food neophobia BES H71E A3, I

271412] food neophobia =7} StolA ol A AR Fold oz =4 JEtS.
e

S TY

Ly

[e)
A= olol o

T = x;

variety seeking Aekztel o7l Zol7h e

Table 14. Perception of ethnicity for ingredients used in bibimbap and Nasi gorang

Ingredients Perception — Panel g— x%-value  p-value!

Red pepper Korean 35.2% 20.0% 5.001 0.082
Local 15.5% 25.3%
Both 49.3% 54.7%

Beef Korean 26.4% 26.3% 0.928 0.629
Local 1.4% 3.9%
Both 72.2% 69.7%

coconut milk Korean 1.4% 0.0% 4.825 0.090
Local 98.6% 94.7%
Both 0.0% 5.3%

onions Korean 21.1% 25.7% 3.315 0.191
Local 1.4% 6.8%
Both 77.5% 67.6%

black pepper Korean 5.6% 15.1% 12.158 0.002
Local 26.4% 45.2%
Both 68.1% 39.7%

tumeric Korean 4.2% 1.3% 2.212 0.331
Local 84.5% 92.0%
Both 11.3% 5.6%

' p-values associated with chi-squared analysis
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Table 15. Perception of ethnicity for ingredients used in bulgogi and Rendang

Ingredients Perception — Panel p— x%-value  p-value!

Red pepper Korean 35.2% 20.0% 5.001 0.082
Local 15.5% 25.3%
Both 49.3% 54.7%

Beef Korean 26.4% 26.3% 0.928 0.629
Local 1.4% 3.9%
Both 72.2% 69.7%

coconut milk Korean 1.4% 0.0% 4.825 0.090
Local 98.6% 94.7%
Both 0.0% 5.3%

onions Korean 21.1% 25.71% 3.315 0.191
Local 1.4% 6.8%
Both 77.5% 67.6%

black pepper Korean 5.6% 15.1% 12.158 0.002
Local 26.4% 45.2%
Both 68.1% 39.7%

tumeric Korean 4.2% 1.3% 2.212 0.331
Local 84.5% 92.0%
Both 11.3% 5.6%

I p-values associated with chi-squared analysis

Table 16. Korean and Southeastern Asian consumers’ food related attitudes

Panel _valye?
Korean Local s
_ Food neophobia 54.7 (10.6)! 51.0 (10.2) 0.002
Food attitude ) ]
Variety seeking 41.3 (6.9) 36.8 (5.7) 0.113

'Mean (standard deviation)
’p-values associated with t-test

3.32. Zdol®, A5, g wE & a9 7Iax % ethnicity 212] =}o] 7+
33.2.1. Z+ 9919 &3}
3.3.2.11. F2%1° a3
- AAMEY FF (37 vs FEobAlohd ZEHHEIN vs B ISEE
7t 7135, ARk 7|55, 9 713, §r] 7] g
A, A A7 FAM, Tl o BR8] IS v (Table 17,

18)
v Egobrlol WAV @5 B7hAel wls) ANOVASIA FEe] ExE molA ghe
AEEE AFLE BE G2 Fo50% 27 HFE WAS (Table 19). |
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Expected liking Appearance liking Texture liking

9 9 9
ug s g L
Pt gt 8, 63
£ foati————— 0.2D = Nation z 5 " 6.2bc = Nation = 5-7‘\ 6.3b Nation
15 3 5.7a s <] 6 T ———— =} = ;
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[ @ - @
£4 4 L4
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Figure 19. Effect of Nation * Ingredient on expected liking, appearance liking, texture
liking, familiarity, similarity to Korean foods and similarity to local foods.
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Table 17. F-values and p-values associated with the effect of main factors and their
2-way and 3-way interactions on liking ratings

Expected liking Appearance liking Overall liking
F-value P-value F-value P-value F-value P-value
Nation 38.06 <0.001 75.50 <0.001 20.71 <0.001
Ingredient 31.35 <0.001 22.81 <0.001 121.98 <0.001
Cooking 4.65 0.033 51.911 <0.001 44.68 <0.001
technique
Plating 3.38 0.068 21.16 <0.001 0.18 0.668
Nation 8.98 0.003 4.40 0.038 1.93 0.166
% Ingredient
Nation 2.18 0.142 0.29 0.591 0.17 0.683
x Cooking
technique
Nation 6.35 0.013 1.79 0.183 0.23 0.630
X Plating
Ingredient 14.26 <0.001 11.92 0.001 0.65 0.420
% Cooking
technique
Ingredient 4.03 0.047 1.57 0.212 2.87 0.092
X Plating
Cooking 88.22 <0.001 132.95 <0.001 3.70 0.056
technique
X plating
Nation 0.90 0.346 2.73 0.101 1.90 0.170
% Ingredient
x Cooking
technique
Nation 0.29 0.593 0.39 0.536 0.13 0.719
% Ingredient
X Plating
Nation 6.814 0.010 4.64 0.033 1.02 0.314
% Cooking
technique
% Plating
Ingredient 1.371 0.244 1.17 0.281 0.13 0.720
x Cooking
technique
X Plating
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Table 17. F-values and p-values associated with the effect of main factors and their
2-way and 3-way interactions on liking ratings (continued)

Flavor liking Texture liking
F-value P-value F-value P-value
Nation 7.75 0.006 50.44 <0.001
Ingredient 103.44 <0.001 145.50 <0.001
Cooking technique 39.18 <0.001 23.60 <0.001
Plating 0.01 0.931 0.06 0.804
Nation 0.67 0.797 15.52 <0.001
X Ingredient
Nation 0.19 0.660 0.01 0.919
X Cooking technique
Nation 3.43 0.066 0.72 0.398
X Plating
Ingredient 0.93 0.338 1.64 0.202
x Cooking technique
Ingredient 2.05 0.154 0.01 0.941
X Plating
Cooking technique 0.26 0.613 2.12 0.147
X plating
Nation 2.59 0.110 0.00 0.999
X Ingredient
% Cooking technique
Nation 2.51 0.115 0.20 0.661
X Ingredient
X Plating
Nation 0.13 0.723 1.86 0.174
x Cooking technique
X Plating
Ingredient 0.30 0.585 0.71 0.402
X Cooking technique
X Plating
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Table 18. F-values and p-values associated with the effect of main factors and their
2-way and 3-way interactions on degree of familiarity, perceived similiarity to Korean

or local foods, and purchase intent.

Degree of Similarity to Similarity to .
familiarity Korean food Local food PIICE TS ilfeiel
F-value  P-value  F-value  P-value  F-value  P-value  F-value  P-value
Nation 2.95 0.088 16.40 <0.001 40.16 <0.001 65.16 <0.001
Ingredient 280.31 <0.001 1178.73 <0.001 519.54 <0.001 133.49 <0.001
Cooking 3.03 0.084 7.05 0.009 13.15 <0.001 43.96 <0.001
technique
Plating 0.55 0.459 6.02 0.015 3.04 0.083 0.69 0.408
Nation % 130.89  <0.001  45.45 <0.001 191.65 <0.001 0.00 0.969
Ingredient
Nation X 0.12 0.730 8.95 0.003 17.80 <0.001 0.09 0.762
Cooking
technique
Nation % 0.42 0.517 6.02 0.015 0.10 0.753 2.76 0.099
Plating
Ingredient X 2.51 0.115 10.99 0.001 18.63 <0.001 0.21 0.648
Cooking
technique
Ingredient X 0.59 0.445 0.26 0.608 1.28 0.261 0.05 0.828
Plating
Cooking 0.03 0.869 1.15 0.286 1.32 0.253 9.77 0.002
technique X
plating
Nation X 0.14 0.713 1.37 0.244 0.56 0.457 0.00 0.966
Ingredient X
Cooking
technique
Nation X 0.01 0.944 2.30 0.131 2.21 0.140 0.51 0.475
Ingredient X
Plating
Nation X 0.20 0.658 1.99 0.161 0.83 0.364 0.09 0.767
Cooking
technique *
Plating
Ingredient X  1.82 0.179 3.14 0.078 0.52 0.473 0.21 0.649
Cooking
technique *
Plating
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Table 19. Mean ratings and p-values of hedonic ratings and familiarity, similarity to
Korean foods and local foods, and purchase intent according to main factors that had
significant effects.

Nation of . . . .
. In T kin hni Platin,
participants gredient Cooking technique ating
Korean Local  p-value' Korean Local  p-value’  Mixing fi}trl;_g p-value! Korean Local  p-value'
Expected  6.0° 6.3 <0.001 6.3 6.0 0.001 6.2 6.1 n.s.? 6.2 6.1 N.S.4
liking 15 an 16 Qn 1.7 a6 1.6 Q.6
Appear- 5.8 6.3 <0.001 6.2 5.9 0.003 6.3 58 <0.001 6.2 5.9 0.004
ance (1.8) (1.8 1.8 1.9 1.9 amn 1.8 (1.8
liking
Overall 6.3 6.6 0.003 6.8 6.1 <0.001 6.2 6.7 <0.001 64 6.5 N.S.
liking 1.5 Q.6 1.5 (1.6) 1.6 Q.6 1.6) (1.6)
Flavor 6.4 6.5 n.s. 6.8 6.1 <0.001 6.3 6.7 <0.001 6.5 6.5 N.S.
liking 1e an 1.6 Q.7n an an a.n an
Texture 6.0 6.6 <0.001 6.8 59 <0.001 6.1 6.5 <0.001 6.3 6.3 N.S.
liking 1.8 an 1.6) (1.8 1.8 an (1.8) (1.8)
Familiar- 6.2 6.4 N.S. 6.9 57 <0.001 6.2 6.4 N.S. 6.3 6.3 N.S.
ity 2.0 Q.9 1.9 Q.8 21D Q.8 2.0 (2.0
Similarity 4.2 4.4 0.024 5.4 3.3 <K0.001 44 4.2 n.s. 4.4 4.2 n.s.
to 1.9 Q.9 (1.6) (1.6) 2.0 a9 1.9 Q9
Korean
foods
Similarity 3.4 3.7 <0.001 29 4,2 <0.001 35 3.7 0.030 3.5 3.6 N.S.
to 1.7 Q.98 1.6) (1.6) an amn 1.8 a.7n
local
foods
Purchase 4.3 4.8 <0.001 4.9 4.2 <0.001 4.3 4.8 <0.001 4.6 4.5 N.S.
intent 16 Q7 1.6) (1.6) an a6 1.6 Q.mn

1 p-values associated with independent t-test conducted as post-hoc analysis of
ANOVA.

2 Mean (standard deviation)

3 Mean ratings between two treatments did not show significant difference in
indpendent t-test conducted as post-hoc analysis of ANOVA

4 Main factors (nation, ingredient, cooking technique, and plating) did not have a
significant effect on ratings

- AN FAT Bdolge] 4BAEL S NEE, B3 ST FAH 97
1O

FEFe v H& (Table 17, 18).
v oA RS FEol F8d w4l el @A 543 fAE S oo w4

Brhstd o, @3 AU megel o8l Bt Ao FFE wA ekske (Figure
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Similarity to Korean foods Similarity to Local foods

m—Nation
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m— Nation
Korean

4.6b
4.3a Nation

—_——— 15} Mation
4.2a 4.2a Local
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3.58

3.413— oy

9-point hedonicscale
=R I P LA En W] 0D

9-point hedonicscale
[T S T X T SO B N [+ I W

mixing stir-frying mixing stir-frying

Cooking technigue Cooking technique

Figure 20. Effect of Nation * Cooking technique on similarity to Korean foods and
similarity to local foods.

- AXNYY ZAI ZF o)y FaFee Y 735, - A7 FAA oA

FEFE v H S (Table 17, 18).
v 7Id 7135 @A Aol = AAMRET EA] Hrbstd o, EHol® o] dAA
Ao 7Y V55 dFS FA ¥ v, g HAE Y A dX

AA
FHCIE S AHEE AF 7 71EE7F FelH o s Zasksls (Figure 2D).

v ZYel8 e = HAARY = 43 FAM B7F Al 65?% FA g
B WA AALe @R EFolde ALY A5 B SAHY FALL
FolHo 2 o £A4 HIEAS

Expected liking Similarity to Korean foods
9 9

Y g S8

2 &

E g E;f'E—-—.___ b=th —NEtion E 5 —NEtion

% 5 8 5.33 Korean % 5 4,65 S Korean

@ 2= .33

£ B Nation E = = e Mation

o3 o 3

= Local o Local

= o) 2

1 1
Korean Local Korean Local
Plating Plating

Figure 21. Effect of Nation * Plating on expected liking and similarity to Korean foods.

- At xg Wy Aagl JY JEE, F 75, dF 2270 GAA
A 2239 FA A FoHd F&FS v H-S (Table 17 13).

v 7t 71Exet o VIR AY e ARE AEHS W VSRV o e
AEFS BAon, 5 2YHS A A Asd W& VEx] {93 Zolvt
Ao Byl 2RSS AHERE A = ARE AFSSAS W TS =T}

Ao s o A4 UEs S (Figure 22).
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=] SEO [e) S
Zog Holn, g =7t Ag Aol & IdFe Wekw. Y T3 ARE
= [} 5 e} [} o 5 e}
AgsEe W zegel GFol foldor dehgon, B e A48T A
F7A HEr} tha gad wE @4 947 SR ATt felHow
==z =] o]
7S+
Expected liking Appearance liking
9 9
9 g 28
& —ngredient 5] —|ngredient
T w7 6.6b
§ . 6.5b 6a Korean é : — 5%a Korean
s . 6.1a 5.93 i . b3 5.8a
= 5 Ingredient ¥l Ingredient
s Local = 4 Local
o 3 53
o o
& 2 2
1 1
mixing stir-frying mixing stir-frying
Cooking technique Cooking technique
Similarity to Korean foods Similarity to Local foods
9 £
v I dient =8 =—|ngredient
g5 = |ngredient g5 g
L ik Korean = 5 Korean
ch 6T =
=] e ————— -8
E i 5.2b Ingredient & i 4.2¢ 4.7¢c Ingredient
= 4 L Local
& , 3.33 Lo = e —32b o
a 3.2a o 2.7a
o 2 o 2
1 1
mixing stir-frying mixing stir-frying

Cooking technique

Coocking technique

Figure 22. Effect of Ingredient x Cooking technique on expected liking, appearance liking,
similarity to Korean foods and similarity to Local foods.

Z}
=

- Aush FeoldY 45
17).

£2 7Y

(Table 17, 18).
v 71d 7135 s g Wy Zg ol o]

E R DN R

o

T

=
S

AR L e ] xS (Table 16,

Expected liking

£
2B
3
g 7 B.4c 6.2bc — |rigredie
é 6 6a &b nt
g 5 Korean
<a Ingredie
3 nt Local
i
m 2

1

Korean Local

Plating

Figure 23. Effect of Ingredient X Plating on
expected liking

— 350 —




Zdol", Ha-dA Fdol')7E dAIsHA e A5 (BH-d A2 ZH olH,
Ho gz ZgolE)Htt §oHoZ o =& H4E Jelyo] Wy
Zyolgol ZA Y4 (congruency)’} 71t 715 % glo] L3S YEMIAS

(Figure 24).
v 9# 715% 9A 7Y 7155 S A
Ar7b He-dAY &

Ao w9

ho »
=
sk
Expected liking Appearance liking
5 5
&a a
B w8
§ - 6.50 63b a7 o
B —_ g —plating o — 6b ——plating
= — z6 —— )
L5 5.9a 5.9a Korean S5 5.8ah 5.6a Korean
E a g 4 7
b= plating Local = plating
'S i a : Local
@ o
mixing stir-frying mixing stir-frying
cooking technigue cooking technigue
Purchase intent
7
i
g6
w
OE" 5 4.5ab 4.8¢ —plating
W ~ adhe Korean
i 4.7a
g lati
Z i plating
22 Local
P a

mixing stir-frying

cooking technique

Figure 24. Effect of Cooking Technique * Plating on expected liking, appearance
liking, and purchase intent.

, 29, Zdol" 9
A

AES 34 HEAE F F 3 2
JFL vHOU, ThE FEAES U o

k]
ofF 71550 o)A IF

<]
o)

2 Skw (Table 17, 18).

o X

v oA AERe A% #E AAUT B4 A B GAS 57 Age Bl &,
zelys Fdolge) FHo] AT A5 vl ASE 5E O B2 BrE
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Figure 25. Effect of Nation*Cooking Technique*Plating on expected liking and
appearance liking
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e Burint oo w o @A Hrt
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Table 20. F-values and p-values associated with the effect of main factors and their
2-way interactions on liking ratings

Expected Appearance

liking liking Overall liking Odor liking Flavor liking

F-value P-value F-value P-value F-value P-value F-value P-value F-value P-value

Nation 14.34 <0.001 11.82 0.001 576 0.018 1053 0.001 6.62 0.011

Product 9.02 0003 979 0.002 2246 <0.001 22.02 <0.001 16.38 <0.001

Product 7.82 0.006 13.76 <0.001 3.85 0.052 445 0.037 175 0.188

X

Nation

Table 21. F-values and p-values associated with the effect of main factors and their
2-way interactions on familiarity, similarity to Korean foods, similarity to local foods,
and purchase intent

Similarity to Similarity to
Korean foods Local foods

Familiarity Purchase intent

F-value P-value F-value P-value F-value P-value F-value P-value

Nation 33.65 <0.001 6.60 0.011 52.06 <0.001 17.76 <0.001

Product 132.88  <0.001 1213.82 <0.001  287.23  <0.001 13.85 <0.001

Product 123.48  <0.001 0.04 0.851 1.21 0.272 1.57 0.212

X

Nation
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Table 22. p-values and mean rating’ of samples according to nation of participants, and
product

Nation of participants Product

Korean Local p-value Bulgogi Rendang  p-value

Expected liking 6.4 7.1 <0.001 7.0 6.5 0.007
(1.8) (1.7 (1.4) 2.0)

Appearance liking 6.0 6.6 0.002 6.6 6.0 0.008
(2.0 (1.9 (1.7 2.2)

Overall liking 7.0 7.4 0.022 7.6 6.8 <0.001
.7 (1.6) 1.2 (1.9)

Odor liking 6.5 7.2 0.001 7.3 6.4 <0.001
(1.8) (1.7 (1.5) 2.0)

Flavor liking 7.0 7.5 0.015 7.6 6.9 <0.001
(1.8) (1.5 (1.3) (1.9

Familiarity 6.4 7.5 <0.001 8.0 5.9 <0.001
(2.6) (18) (1.5) 4

Similarity to 4.4 4.0 n.s. 6.5 1.9 <0.001
Korean foods (2.6) (2.6) (1.0) 1.2)

Similarity to 3.0 4.3 <0.001 2.2 5.2 <0.001
Local foods 1) 2.2) (1.5) (1.8)

Purchase intent 4.9 5.7 <0.001 5.7 5.0 <0.001
(1.7 (L5) (1.3) (1.8)

! mean (standard deviation)

2 p-values from independent t-test as a post-hoc analysis for ANOVA
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Figure 26. Effect of Nation * Product on expected liking, appearance liking, odor liking,
and familiarity to Korean foods.

3.34. A E17] Ane v A0 V5%, S8, AR
3331 7|5
- B3] &9 AS @=dlo] 653, AARIe] T1HO0RE “F& ot} oo R
H7FE A, @A) xRt BEar]jiazd e V|EEE FYHeE o 52
AFE FAS.
- MR Ao A daclo] 544, dX|Qlo] h3yoer “HEFoltt” 2 HyhE.
3332 &%
- 17 A~
v Ei7] A9 AR §EE 7P Bol dEdE AL F=<le e oy BE
= (719.2%), B, H, TFolo Yo aes|A (66.7%), % &E]Q‘r A
(56.9%)Fo1N e, XA A A, Fa, 70162.3%), ¥ 8 (65.8%), =+ 2.7
(55.8%) ol A&t the SHol Bds (Table 23).
vV AW o 2 4 9 F *dﬂ*.% A 2] }ﬂ% T7Rte] &= A" o= FoF

Aol7t Y. BT %

A gSATE $Hol

S L g

vougRE 220 AHg $ER PY ol HuR

%‘T _Q_E] }x]/'?_o]/‘rlu ﬁ] '\/1\401

CREE

A

l.l {

HERE
= (Table 24).

o = g BV &A2F
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Table 23. x 2-analysis of citation frequencies for respondents’ intended use of Bulgogi
sauce by nation of respondents

Nation
Use Korea Southeast  y2-value’?  p-value®
(m=72!  Asia (n=77)"
Use as a dipping sauce 23* (31.9%)° 28 (36.4%) 0.323 0.570
With rice (fried rice, bibimbap, or 41 (56.9%) 43 (55.8%) 0.018 0.892
on the top of the rice dish)
With noodle (fried noodle, mixed 57 (79.2%) 43 (55.8%) 9.170 0.002
noodle, or noodle in broth)
Add to flavor soup and stews 15 (20.8%) 19 (24.7%) 0.312 0.577
Use as condiment by adding it to 48 (66.7%) 48 (62.3%) 0.304 0.581

steamed food,
grilled/stir-fried/steamed foods

! total number of respondents

2 Values obtained from Pearson’ s chi-squared analysis on 2 by 2 contingency tables of each use,
whose columns correspond to nations of respondents and rows correspond to number of
respondents who select the alternative as intended use or number of respondents who did not
select it.

3 p-values associated with chi-squared analysis

4 Number of participants who select the alternative

° Ratio of participants who select the alternative to total number of respondents expressed as
percentage

Table 24. x%-analysis of citation frequencies for respondents’ intended use of
Bibimbap sauce by nation of respondents

Nation
Use Korea Southeast  y2-value? p-value?
(n=72)! Asia (n=77)!
Use as a dlppmg sauce 174 (236%)5 18 (234%) 0.001 0.973
With rice (fried rice, bibimbap, or 47 (65.3%) 42 (54.5%) 1.782 0.182
on the top of the rice dish)
With noodle (fried noodle, mixed 40 (55.6%) 35 (45.5%) 1.519 0.218
noodle, or noodle in broth)
Add to ﬂavor soup and stews 16 (222%) 18 (234%) 0028 0867
Use as Condiment by addlng lt to 42 (583%) 35 (455%) 2471 0116

steamed food,
grilled/stir-fried/steamed foods
! total number of respondents

? Values obtained from Pearson’ s chi-squared analysis on 2 by 2 contingency tables of each use,
whose columns correspond to nations of respondents and rows correspond to number of
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respondents who select the alternative as intended use or number of respondents who did not

select it.
p -values associated with chi-squared analysis
4 Number of participants who select the alternative

> Ratio of participants who select the alternative to total number of respondents expressed as

percentage
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