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5 "= A AFEA
7H e
» =% UX : 2018.03.7(3) — 2018.03.13(Fh
p 2hE FrA : Natural products Expo.(anaheim)
> SEX: AR, AAD
b AR SE QUSUU B U QIS AFTAHSUALL)
ot w2 S Bl 3
03/ 07 == 21 — LA - OS] =4 =2 1 Days Inn
03 /08 Ethnic Bl OF20 A== AL St galleria, zion, california, superl mart SHEA| Q! ZF 100%H= of&=(E)
03 /09 Natural Products EXPO WEST giebs| Abap
Natural Products EXPO WEST giatg| Akat (@ M)
03 /10 g F k_
= anch market
Ethnic (Z=, B|2114) Bl
S|~ ) Northgate Market
Canventional Alberson’s, Taget
03 /11 Speciality (R7]=01E) Wholefoods, Trader Joe's
18 OE Costco, Walmart
03 /12 o> OB =& — LA — QIF (+1)
) A&
ozt wEHa EITE Image
- SHOIERRO| R{X|TH sipinpEie 2 HhAL 8 HEX
»  Galleria market, Zion market, Callifornia market plaza,
Superl. A2l
- LA 917 200919 = Bhole of 709 2x
- FeNE T4 2sy
- PHRAIE 7 90% 0|42 AHAISHH Bhe L FAF
- OFEf HHEF 91 QM= mE Thofst 0 =
S e by = £ 2 R 2 Bopt oj2 o0l
03/ 08 ) - T 87l U AHNE U
Ehx
ME=E P EE MR, 2 B4 A% OR, AR B NE S
: 028X A B2HEo] EqC L "Reduced sodium”
(OF= 30| Reduced sodium Organic O] 4
0|371/7| 1Y Less sodium soy sauce
- AA|AZELF BIZHEHAAIDIZHE) Ch= T E
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=} YD LT Image
Grocery Gluten Free QOrganic
Immunit
Power FAPSIE-=4 L Y
. . Antioxidants
Protein Chips
Plant based power
= Natural & Specialty Food & Organic A& FA|
. 2=
= TT
- 7l 8272] segmention?| & A&z}
(for imune health, for exercise)
- AE + AMEE 280 52 MEF
03/ 09 . : F 2K}, Kefir culture base, , 524} flavor H|=Z =
Oof ke - Z=etqt ZIA FlavorS ®Z0| =
2o M - @2, BIX|, M, =20} b, YNS0| ULHH 2l flavor
03 /10 -EEED| e WDl AE0o| OHEsE — 7542 Chest
(Fat burner/Detox/Cleanse/Rise Up/Memmory Up/Probiotic...)
- Collabo H==
- EY 7Ol GUEINE SeR YW Ty
- X St~ 2F(spicy, sweetspicy)
- Snack mates C}2F
= o] moA Zst
- bibigo 3! annie Chun's ESHE S| HE|Al =T ZA|
(Soup & Noodle Bowls_Coconut/Say Garlic/YakisobaZ Al)
- BHE, Mgy O RIES AIA 2 AIS
- EZZS 0= =AM 2 WILDWOOD, nasoya @2 7229
L X} UETL HEWHE
= ==1) Ranch market
- ghRo|| ofEk ok MIEo| S
 ZX], 2, 2d 550 2 SRAE| otH L == B2
- X5 587 #
- S|213 YY) Northgate Market
- SHAIZEAIE O
Ethni: - Instant L h(7HH CUPH|Z=) =
—— nic nstant Lunch( =)

(=, sl=1is)

- a0l HRVF ChYTE 3Ol S

- Writing Gel % : Colorg(sqeezable g 7|)

- Mate S 25 =

- 2lx0o| AL Apple Cider Vinegar?} =8 0| £, Spiced

VingarZ} CHISHH, Al==9f ZHEHE £ C|X}
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Malibu, CA
KOR shots

Getorade
Organic

Red ace

French vanilla
Naturally &
Artificially

Flavored
Coffee Enhancer

MEZE

A L'OLIVIER
MANGO PULP
VINEGAR

A LOLIVIER
RASPBERRY
PULP VINEGAR

A L'OLIVIER
PASSION FRUIT
PULP VINEGAR

Citrus
Champagne
California Vinegar

MET

Citrus
Champagne
California Vinegar

(Organic)
KEVITA
APPLE CIDER
VINEGAR
TONIC

(Organic)
KEVITA
APPLE CIDER
VINEGAR
TONIC

SNOW'S
BUMELE BEE
CLAMUJUICE

iz yJ
A=A
=R/ o e
rof (mi)

50
Kor shotInc. 17floz
Pepsico 200
&) 17floz
Red Ace LLC 60
Boulder 2FLoz
Betterliving 48
brands 1.62FLo
LLC z
=R
Zrofl
A LOLIVIER
(France)
!
De Medici
Imports Ltd.
(usA)
A L'OLIVIER
(France)
r
De Medici
Imports Ltd.
(UsAa)
A L'OLIVIER
(France)
!
De Medici
Imports Ltd.
(UsA)
Olvie Oil
MZRLS B
Thofl (mi)
200
Olvie Oil 6.7
FlLoz)
450
KEVITA, (33
i 2)
450
KEVITA, (152flo
INC. z)
BUMBLE
BEE FOOQDS, ;’:’;
LLC

MES7

Locally sourced
Cold pressed
organic

Organic
HAH ZIF
S &57I5

FHI| 2UBUA]
SEHEl (24servings)

5 HESY FYRerY
(mi) -
IAiS |0 T I =09 7 | Al
Jog | EEECEETRoRoT AR ALK 43%, PTEAA0%(ATET
6.7 = SRR = e T e irbav) 90%. AAEH0%), TeEAR, S}
Pl MZSIYES FAEHE ALS S e ¥ 5
A1ASET BETL S0igl S AT Bl AX
200 = Rejoll ALB(SOM] 117171, SEI7HaAT, AL 43%, BERHIZIRSIA0% @R
(67 HIO| S @2Uat w MRl Eaily) H[2| BIO0%, HH10%), 22llEuE,
FL.oz) QL MU F X F2THE AL s ZALRpHIE|
AIMSIT O} Sojgls S AT Bl A%
='aajo) AL (o] BIS  ATHAI ALE,
200 ZEHALZ 439%, BIZEH2|H2M0% (21X
i = e Al = =i
= BOSSINBUCIS ASSMS BRS S ioimmoos ww10%), 2o,
FLoz) I SEARatEE
A A0} IS 2 FRUHE ALE
RIS ALE
(2(? (7) dalEr|or 2 Sofl 48 2| ZLIOF AHIQIALZ B2 2| ofj4il
Flos  UBIS8o=Atg, woiglsEupoles, A

e eEst

MEST

24H @324 (palomino grapes)
SLR2opAl, 2713 & HR

USDA 100% )7 's™Z
Non GMO

Probiotics

ARt E BgstEte R

USDA 100% ]71'5MZ
Non GMO

Probiotics

AP S 283 EHIZR

Ar=EZ

(CHEE)
Wheatgrass juice, AT|22|LL, TQI0)

ETA META TNFA

B AIRIAS, UM, MO, HiCtAS,

Na, Cl

IS, R7ISHIS R0l b s,
AfIEsZel, B2 SN M2 Tie.of, ZiKf
meo], B, S FEE AN

MRS, TRLAIBLE, MAZAG, AT
L2 OMMIEEEELS, ACIZHIZY, Zet
& ASHO|S, Tt A,

A=Y

274 WRIELIOH 4I2] A%, 2 AT 242
Al

Sk, ARDPAZE, F|T|Of Hforel, AfabEA
S YI2Extract, W extract,
Bacillus coagulans GBI-306086.
VitC, Rt AHBOKY, Bl2=2ta
extract, SPHIGIS, U202} extract,
lacto bacillus plantarum

Ebpba, ARQPALZE F|L|Of Hlfe ol AfatFEA
FERY, PHEEN Y extract,
Bacillus coagulans GBI-306086,
VitC, R, AE|B[OfY, 2t extract,
cardamom extract, Black pepper
extract, lacto bacillus plantarum
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MZERY
=
L oyl
Gold mine
R715) natural
KIMCHI JUICE food
company
R715)
YERBA uayaki
MATE gty
Shot
Maringa KuliKuli,
Green Ine
Energy =
Whole
365 Enegy shot tod

2%

(ml)

947

59
21l

oz

74
2 5fl
Oz

59
21l
oz

MZS5T

R URIFA
WEHLT ALE, HINZ
o5

T 7HHQI 7IRIe| oAl 2=

D7 LR oAl 22

oflHA| shot
Caffeine + Vitamin
ZZCEPBYE

M=

BAFELEFELAD, P, O WESH
Obs, 8%, X718, 0%

(CHE)
ol

BHIS, R715EY. /715 55N

/715 ¥ /715 Ford. s1Z=(or

(chE)

AL, SO} AR, TRl Tl D
B ASTA STA | AL TEE, At

2t7| 2IAIEL, AHHOL B

BHIS, HIEHIE, HAY, AL,

oot xEE

MIBAP

A,

Zea,
Az

LTS A

Discover
What’s next
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g —
[F3=3)
Z'.GSE Aseniac Biotechimg
Ce: cate of Analysis
NO: YZ0O708
Produsct | Qcormannan H
! Bawch number i 43 201508 032 B
i Manuraciurg date 1 June 2,20148 ¢
: Expiry Data 1 dJduna 1.2017 i
f Teat cate | Juns 2,205
Sample 1 |___Totad amount of proguct { _ ]
Tent Rasult {
tmm | unit | standards | _Testresut | Concsian |
1 1 Agpeamanca r - )V m ﬂ::ﬂpar:%l::.lze. b ‘I Conforms Quaifled :
g ot powder | |
2 Particle size T % (=120 Mensh) 50% | 811 Quallfind__|
J_a Viscosi | mPa.a =32060 1 22600 Quatified |
L 4 Maisture contant %o €10 1 8.0 Qualified
{ ] Sluesrmannaf_comen %% =92 | P2 2 valified
- Trarsparence 9 | =50 : 685 1 Quaiified
7 i) - 8.0-7.0 ; e.0 | Qualifles |
8 | A8D | | =8.0 [ 1.40 | Guaiined |
1 B Pratein % 7 1.5 [ Tonafarms Qualified
10 ¢ Ph I EN <D.B 0.2 Qualifiad '
11 Az ppm_|{ =1.0 | oz | Quabifigd |
[ 127] 20, =0.3 0.204 - Qualified |
13 Total plate count [T £1000 | BUAG | Qualified
14 Yeasts ang Moulds efu/g %100 |_ Cenferms Qualified
16 oolform MPN/ Nagathe Nagotive C_ Qualified
18 Salmonella - Negathve U Negative Quaiifiad ’
Tty m | =500 | _330 Qualified |

Viscosity test conditiona; 1% solution.pemanant 3o'cumpamsﬂoéfé-gaga rotadting
viscametar(RVDVE T+ ), Mo. 7rotor, 12 ralle/min. " 3
Tranaparencs test condition: 0, 5% 2ciutien.cuvette 1em * 1 cm, 580 nm waveRAgn

=
Nate: Recommended steregs sonditono: Tempermturs is oquat 1O or below 10T 1T, Hurmicity i

tems than or equsl to B0%. —
Senclualon 1
The goods of the selzed targets in {ine with custemer's {echnieal stmndards, silowed the factory
Jduly 14, 20415 s
Approver: o+ BEFS Anslysd: 3 5540 Q.M. (& FF =

(5F) 2 & uf o] &
Tel:021)29¢-8730
Fax:031)360-8732
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O3 A& FF WHos wol AL&5= SPME(ALdrtol A2 F5)WH & o] &3t
%. (CAR-PDMS fiber A}-&) Equilibration(¥ 3)24 (40T, 30%)<S &3 243 vial <
o 3jukbxd A Fo] ?ﬂﬁé% o] FE & ¢t & SPME fiberE 23 40CoA 20mindlA &
23y AA. 1 % GC 7]17] injectore] & ¥ 5% 7t d

A4 }7] ek Adge 44 FA(g £ 02g)9 2F MEFS 20mL
headspace vialell 231 40CelA 3022 BIAAFES AW &= F2AAZF =G5, 10, 15, 204)
o] TMAS®] peak area=® Z3} 1l 232 3utES HA g

1¥86. SPME F& #H

25

T
3 e

25 T —

s  ETMA/g
i

05
0 g . :

5 10 20

30

* 10000000

TMA peak area
[o*]

Al ZHmin)

I"”7. H3F FF AL A3

) GC-MS &4

OXzx A W& TMAS &S A %‘:?'SV] 2l3le] s 2 deionized wateroll 3] 23}
standard curve® 1Y & % &3}, standard curves 1% wol| & standard
solution?l TMA<®} IS(Internal Standard, WH-EF=E4)2 1-octanol 100ppm= 20mL
headspace vialdl] 1:1 H] &= Yl 3TA AHo] sty x] =2 w2
PTFE-coated silicone rubber septa® sealingd}il SPME W2 o 2 F&3}o] #2443}

Osamples €A FAo #okS o3 U3 WHO R viale] ¥l ISE spiking3dhe



sealing 3 & SPME WA o & FE3}e] HAsH
Ostandard curve?]< y=0.0027x+0.01935 7}#] a1 R =0.994 ©]i1, standard curvet=
figure ¢F Z5. A% v ¥ (1234%)=2 10 A % 10 &< 7 F TMA 3
e ZAse] 7 2o ohul olA FRQ) TMAFFo] 190] 4ol A st AFE
Holal 2% FHE A A4S Hol= AL figured} o] 3H2Ag)
5. GC-MS #4 =2
Instrument Agilent 6890N/5973N (GC-MS)
Column HP-5MS (30m x 0.25 mm x 0.25 pum)
Carrier gas Helium (Ultra high purity grade, 99.999%)
Flow rate 1.0mL/min

Injection type and temperature

Splitless/230C

Oven temperature

80T (5min) — 10T /min — 2507 (5min)
Post run : 280C (5min)

Run time : 27min
MS source and MS quadrupole temperature | 230C/150C
Fragmentation mode Electron impact at 70eV
Detection mode SIM mode

MS library NIST, weily7n.1

0.1800

Citn y=0.0027x+0.0193 4

i RT=0594

0.1400 ////’

01200 "

0.1000 e

0.0800 P +

0.0600 "

0.0400

0.0200

0.0000 . : ; | . .
0 10 20 30 40 50 60

198. TMA standard curve
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acetic acid 55 (%)

control

199, A *%(acetic acid)sE ¥ TMATF



o) SF3ARGe] 534 o]F AA Ed HAFES Sg olF A T

OeFe] og] 7FA] o]F AE T dxEAA AE<2d TMA(Trimethylamine)S #3S& &
& gl 7P S GC-MS 418 53 Standard solution®} retention time= H|1l3}¢]
g2l

Ostadnard solutiong sigmaAloll Al Ftuf gk 98% TMA-HCl £'%& Fuj&le] deionized

water®l] o] AFE-3}

» Standard solution 1000ppm
(98% Trimethylamine hydrochloride (sigma)+ Deionized water)

Fam R —
e fem R OO (ETL.TO e BE_OTON: amrmisie | TS
frtentx pad g
HAODODOO
2333233 RT Compound MW  Quality
m=EEOOoOo
E—1 =Tl ]
EAODODDODOD
Ztoooo 1598  Trimethylamine 59 90
[E=T-T-T-1-1 -
I =a=g=t=t (Methanamine)
1 ROOOO
1 ooOooo
aBoOoD oo
-_—s O
Pl L Y ] ]
EDQDE LN Y oo D RS — i ot — P I Wil [ -y
oo L =) - = oD 1o o0 1 TG TaAoOo T= 9% 137 =1 =] oo P =T =T R=1=]
[Tl - ——
o
» HZE =2 Sample
FouE e
e o EE OO0 (EFT.FT0 o BE=S_ TO3 amrmoies |
EHEoooo
e RT Compound MW  Quality
mEOODOoDoD
G 1.598 | Trimethylamine 59 90
(Methanamine)
(B — = L L
1 oo
ROOoODOOD
& A mE &, Ta T EBTio = s la o=
= bo A 00 = D0 =2.00 1000 1= 00 1400 | & C0 | & o020 coe=looed oo o0
[T . —— e

13910, ¢

9] o] H A E retention time ¥B] o] 23 TMA(Trimethylamine) &<l

Z}) ol EAF} TMAS 3184 Hbgof ot o] F #|A
OwdS &3l ofAEANS H5420 4 FAl(proton donor) &S e A EH 23]
W] 9 HAHSA T = dAYUSTSE olF oA a37F & ¢ A, B A xe W
F g ok 7he]w(masking) &= QI o] oA a7 U& F dE 7HE &<
oolglg 744 o] B AFAE o EASR o]FolF] f7 AT 2E o] &ate] =
oko] o] HE JAIA 7= ATFE 3.
CHy CH4
0 | 0 ‘
. N R o | | He—NZ—H
HyC —C——OH HyC—C—
HC CH, |
CHs
Acetic acud TMA

3811, ofNEANY TMASY AF WAYUS



4) =F3Rbde] Ast vy s

OFFATEQl 2oF G2 &3] FtoF Pz Agly o] A go A& o)A,

O=FaTd Aslt WHE AR (-2 okx) 3 Ae(E) 18a §aAR FAtstdw
(Pl 27|=dF2)S AHEE. FA A ES {7177 Ao 38 7Hest =20
n= olF o] &3t AsE AFHS

Owds &3l Alx =& dA L, 2o B H7F $=08F v 34%)¢ FAkstz
F H7EE(35,79%) 8= kS A x o] texture meter(Model : Brookfield , CT3
4500)5 AFg3te] #2413k 23 TPA(Hardness, Cohesiveness, Chewiness, Springiness)
5 vuste] Alsd 71 AR At 20S AR (2 AR A5 o] 4%, FAEs
Zher Lok A Y] 5%).

OTPA(Texture Profile Analysis) &4 %7 Cylindrical probe(P/25)S AF-&3}o] Test

=
ST ARG At A e 2oF AR 4%(H5 giH)et 65-70C FrE ¥

EA=1 A
(MS5010D)E o] &€-3}o] 500rpmoll Al 3% &<F wwk Al AF.
Ol Ash § T 45C olst2 W2k AR ¥ FARDH SN (GFARBHERT Top
Aol 5% + A4 5%)E Y 300rpmell A 25 49 wl 74bA] WA
O3] $197] Aol moldoll Y12 BHA =25
O H#AL 4T Yol Ao Yo B3l
¥6. =7 ¥ TPA 23
S1 S2 S3 S4 S5 S6 S7 S8
KP 3% | KP 3% | KP 3% | KP 3% | KP 4% | KP 4% | KP 4% | KP 4% | AlS =%
(= a))
Ca 3% Ca 5% Ca 7% Ca 9% Ca 3% Ca 5% Ca 7% Ca 9%
1.56 1.39 1.74 1.78 1.66 1.86 1.73 1.60 2.01
HardneSS ab a be bed be cd be ab d
+0.25 +0.13 +0.69> +0.49 +0.43™ +0.47°¢ +0.41"° +0.36 +0.46
. 1.22 1.68 1.19 1.11 1.24 1.01 1.08 0.73 1.07
COheSlVeneSS ab b ab ab nab a ab a ab
+1.04° +1.06 +1.55 +0.62° +1.03 +0.71° +0.47 +1.68 +0.58
L 0.93 0.94 0.75 0.75 0.94 0.91 0.89 0.77 1.07
Sprlnglness b b a a b b b a b
+0.14 +0.14 +0.37 +0.22 +0.29 +0.09 +0.11 +0.30 +0.58
. 1.80 2.20 1.72 1.38 2.04 1.61 1.57 1.30 1.07
CheWIHeSS ab b ab ab ab ab ab a ab
+1.51 +1.52 +2.18 +0.75° +1.72° +1.05 +0.60 +1.18 +0.58"°

* KP @ +£2F4 - (konjac powder) /Ca : &34 (F4tstZ %, Ca(OH) )
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FIEA sECEIFEAES] RE AW, AEY, 959
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AL B S AU

| =
T, Mh D ool Y P Aok AuA@Pol wek AN GO A
a

£9 584224 fses B35 23

B Al - HA A3
? (mg/kg) 0.0024
E} 2 A0 A EAE
ol & =H1=
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£ 16. A5 FdA9 BLA AAE Y 3§ 71F(EU)
v A= A& &7+
Bacillus cereus 10,000 /¢
Campylobacter jeguni =4/25 ¢
Clostridium botulinum +4/10 ¢
FEscherichia coli O 1572H 7 and other o
. . . +4/25 g
verotoxin producing strains
Pseudomonas aeruginosa 1,000 / ¢
Shigella sp. =%/25 ¢
Yersinia enterocolitica (enteropathgenic o
=4/25 g
serotypes)
Listeria monocytogenes +73/25 ¢
(£*]_Haccp case study fruit jam)
¥ 17. 212 F 9 A bacterial toxins and mycotoxins Jd & 71+ (EU)
Toxin HAs &7+
Staphylococcal enterotoxins oA
Enterotoxin (Clostridium perfringes) =4
Enterotoxin(Bacillus cereus) =43
Verocytotoxin 1 and 2 (£. coli O o A
157:H 7) v
Botulinum toxin 4
Ochratoxin A 0.01 mg/kg
Sterigmatocystin 0.005 mg/kg
(£*]_Haccp case study fruit jam)
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¥19. Xylose(xylitol) A&7 R (20117123, &4 22X YH global polyol report %)
Leading and main global polyol producers 2011412

(gargill 21 28 39 20 11 373 62 1 554 17.9%
gngredion 14 2 11 128 33 3 192 6.2%
Danisco 2 51 53 T.7%
Mitsubishif TOWA 1 24 12 3 1 41 1.3%
Rogquette 24 40 25 346 94 5 584 718.9%
Shandong Tianli 1 180 181 5.9%
Cthers 26 47 148 40 20 1077 57 68 1483 48%
TOTAL 47 75 2 226 125 68 2166 249 129 3087
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13927. Y2 3AF D-Xylose CTY 717132 %3 #Hd Statement

DANISCO

First you add knowledge ..

Jamuary 07, 2016

To Whom It May Concem:

ORGANIC STATUS OF THE FOLLOWING MATERIALS:
D-Mannose CM20
Doigsa CT Az
L-Arabinose Syrup
L-Rhamnose MC
Kylitab 200
D-Xylose Syrup
Hivia
R7IBNEL R 2Ny

Danisco declares that the products ligied gbove are pot cerfified a< oroanic

The products are manufactured from botamcal ongin: in particular the raw matenal used in
all the products 15 hardwoods, which cannot be orgamcally certified.

Ho
HATT

+

Raw material 2 Al2 %= hardwoods?| £7|ASC 2 aoldl 4= o

do

Yours sincerely

i

Christos Zacharis
Quality & Food Safety Manager
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AA-A 2015. 04. 09 2015. 06. 17
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O%=7 2~ Fructose(#) 9] o] AAZ C-3 epimer of D-fructose® MW ¥ 7% v,
IFS 957 3 A3 v 5404 [AEs 53 Az,

ORAI S AxFAL AAAITFY > (v avls = I334L) >
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> allulose’} W50 A,

w5 (v
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Allulose H| =374

| Prepare solution which contains fructose and water

dd MgCI2 or other magnesium or MnCI2 or other manganese and pH adjustment agent

Mix syrup with enzyme system or immobilized enzyme cell system
containing D-psicose -3-epimerase

Decolorization with carbon and/or ion exchange purification |

Filtration and/or concentration by evaporator |
Product 1

eparation chromatography & lon exchange or carbon purification |

Product 2

= 4m . -

| Crystallization or drying |

Product 3
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Brix(%) 21402 A hrAf - BE7 12748
pH 35-03
HAM
s 108220.002 s s
P OIBEMED 0[] EER 5
EROM | 5 azsioms oy Bn
LHmg/kg) 0.05 05t 1zi/g
ZI==(mg/kg) 0.1 o5t
Y ks F5=(cfu/ml) 100 0|5t 13/
HE 22 (cu/mi) g5 we
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— [ i
" D AE 5 ﬁ" G WaSmee 5-3 KITA-ITAMI, ITAMI CITY, HYOGO, JAPAN 664-8508 FAX 1 +B1-72-784-6979
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1 - Certificate of Analysis oky
A el M Z@ech
Rare Sugar Syrup
2,
ERERmes June 2,2015
= Invoice No. : MKK-046/15
= = Product Name + Rare Sugar Syrup
5 n Lot No : 50724BHP
Number of Cans 212
o = Manufacturing date : July 24,2015
- . Shelf life + January 23, 2016
Erucl2)
oH Analysis Results Specificati
* @ Grucose 38% min Conform
Ingredient Fructose 25% min Conform
= 2T
W T Psicose 5% min Conform
HH A = =
Fople # i N Appearance Clear o:osll;grl;iﬂ);z':llumsh Conform
Slightly sweet without
0.7 olgr Taste and Odor unpleasant taste and odor Conform
7 = Brix 75% min 75.2
5.0 Olgt A
pH 3.5-6.0 4.8
0.5 olah Ash 0.1 max Conform
LB Coloring 0.25 max 0.01
st
Turbidity 0.1 max 0
234 Heavy metal 5 ppm max Conform
_ e Arsenic 1 ppm max Conform
T £ ] DA
= Standard Plate Count 300 cfu/g max <300
Coliforms Negative Conform
4.
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USDA

ORGANIC FOOD PROCESSOR
CERTIFICATE

I8 (ssued 1o
Miine Fruit Products, Inc.
804 Bennett Ave
Prosser WA 88350
Benton County
;004 Bannatt Ave, Prosser WA

Waghingtan State
Department of Agriculture
BO Box 4250, Olympla WA S1504-2980 Phane (180) 03, 1805
4Tt 7 0T Do

Organic 32 Brw Apain Purse Organic A5 Bre Purne E7R - Goneord Drpamie 50 Bru Granbamy Juice
o Grapn ot

Cancairae Concor
D K1 R sty hikom Pl AR i Bl aharry e, PO ——
Cancenirata Concentrate Concentats
20 Bin Goncerd Grsps e Drguis £0 Dila fiagais Giaps D 70 Biie Appk s
antarirata Carovntte Conconts

TN R8ONCE - LONCOTD LT
Oroanis NFC Bisckbeny Puree
Organis WFG T
OrpanE W Peach Puree

Orpans Stawbenry Prase Concariiate

UGANC A Jyion LoRganTI
Droanic NFE Acal Juice.

Organic NFE Bivsberry Pures
rganic NG Groan Pas Pume
Oruanic NFC Red Rusoberry Pures

AN 0Ty BA0T
Orpanic NFE Aole Puree
Orpanic HFE o
Organic NFE Wiogam Grape Juce
Oreanic NFC Strawbeny Puss

D )}
f—— B R
Gurrent Gertifate lawue Dite. Decamber 14, 2018
NGP EMfectve G, Apri 29, 2002

Cenfien by WS0A Organic Fooa Program Since 1994

Orgamie Program Manager
DEFARIMENT OF AGRICULTURF

GOKNUR Gida Maddeler! Enerfi imalat

ith. hr. ve Tic. San. A'S. Irfan Bagtug Cad. No 71
Subayevleri Ankara/TURKEY www.goknur.com tr
TEL 903123172753 FAX: 903123172585

goknur

CERTIFICATE OF ANALYSIS

Goknur Batch No : 5082833
Product Description - ORGANIC RED GRAPE JUICE CONCENTRATE, FOOD GRADE
Production Date 101102015
Applicant
Issue Date £15.102015
[ anarvsis RESULTS
ICROBIOLOGIC ANALYSIS
Staphylococeus aureus , cfufg Negative
Salmonella, cfu/g Negative
Listeria Monocytogens, cfufz Negative
Bacillus Cereus, cfufg Negative
Enterohemorrhagic E.coli | EHEC), cfu/g Negative
ENSORIAL ANALYSIS Typical fresh fruit
Emunnou Results are consistent with pure grape concentrate. |

Prepared by : EMINE AKTAS Approved by Quality Assurance Manager
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RATUVARI TURKAK| /ATE FOOD CONTROL LABORATY
(T BB MY O o0, Acwcmwmo LvesTOCK PN MUAYENE VE ANALIZ RAPORU
TR L o [ — (ANALYSIS REPORT)
NUAVENE VE ANALLZ RAPORY N
Y e e o . o T
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DASAN

Rorvone AHz9A4

(Certificate of Analysis)

T H2 (EnEAY (18T [ewan:-
thamiicant) F4(Addrass) : 0] 12N BEET AAIE 3517 — ]
sy GP18-00404 - AL izmﬁfuzw
xNaw?e’i iium |
AE A4 FF
(Quantity of Samples} _—
‘,Aﬂgﬁ:ﬁim) SnsABMN2ASEE |
[ (Aﬂc\?ﬁ:dalssulrlunsa] Bus
e e |MEUSY g s 2AaR oF sas

/\_,/

CEAAE BRI AR D UL ¥ NUTH A1262 oho AYE AR ¥ FANALE Ao ol
Raich e
(We hereby certify that the sbove mentisned samples have been analyzed i

irticle 98 of the Agricultural and fishery Produrts Quality Management Act, and
Rule of the Act.)

@ AEFHAAL - dEZ29 FUF E=F(HE)
1IAAE F 1A A 2 AFozEN stu g8z AEsstr] 9t 71905 3
TEN(AY FF =, A4S T 2 gAY fUls TETAE NEsta, §
71N F717 A AE 7S AAEE HUME dEEZEE HUEste] st
oo wel dER2L fFr|elTAG U o]F AL FU|E EEFo 38H & F
el as W HS 2 73S Bl Aok S HUgh

1) dE2=
GEZ2O A dFZ2E HAE FI AESZ H7ME /L 7)o A Esi ALE
o] o} m|u| (3% o|3hFtE R 7|Fo HEgsita duE =R Ay,

2) 71 =T
2 AEFL gt g48o2 AFssy] Yot 71710 #Y wF5AS wg 2 g4s)
o MAHE {7l TEFT2=2A FJe7|dAdA AAS H7tE dE22E FHUbsto] A
H AFo= olof] tist stetx ZE]A Sl asiet AMAAY HUF @ FAHEHE HA
sto] )M EFekS A A g
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(1) impske) 005 o5}

Z=f gaich
ohugt A ¥ ==
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FDAoIA 20123 ZA}3E F25Fo 4] ochratoxin A |, arsenic(H]A)2] o A E)

Countryoborign | Juicetype  |Package Lot# |Total Toial
labeling (coOL) | (RTD= type arsenic Tead
ready-to-drink (pph) {ppb)
package)
USH, Argentina AT 'm‘ll; M 1 47 630 154y BG4
Gold Emblem 100% Grape Juice (£V5) Spaln, U i) ';':Fj'; M I 5 59 O0m 1S
US4, Spain ] ';';‘IE 6 3 B9 A6 O& 645
. Plastic
USA, Spain w1 i I m4 B 18 WF
Walgreens 100% Grape luice m; ?ﬁmm”“- a1D fste @ 2 o em 0w 19
ot on abel AT ';'m': 8 3 M7 W4 1l
usa RTD E‘;IILE 64 1 124 an (L] 3
Welcls 100% Grape Juice s w10 M e 2 w6 AR 0w 3
usa RTD ﬂf{ﬁg 1) 3 7 n o FAE]

a9 30. EEF 2949 ochratoxin A , arsenic(B]4)9 2G4 H.

¥k oy el FDAS] HACCP Guideline o @2 pH 4.6 ©]3te] F29 ¢ ¥UA
nAEo] WHET BaEoem, thekg Salmonella &, E. coli O157:H7,
Cryptosporidium parvum} 22 ¥4 A= go] & A% W/l e Jdoq.
Listeria monocytogenes= AF1oll A olF 7l AW {2 A Eo]l7] wEo F2 <k
ANA AA7bsdol AFol THEAL, AT AFAHS H7HE o SalmonellaZt %

g mAEEA sz B F(FDA)



L.monocytogenes % S. aureuss 2 2<%
olf HMAES AR HAAT AL Asty

2 7z w BAg g @

O gA/EdA fslax W, =R, HER, o=
O fr&7lsh FAAZE(A A LAl W& 23
- o]3}e4 F A% pH, A%, Brix, vitamin C content
- WSS FHAA A A, o
- A5 F FAAFE: AMA A A E(insoluble solid), particle size distribution
) stekA, 284 dalad 3ot
AAAE A3zl whep AE3 e wet AAG BHI sdeA TR RERE
A 7)ol o] Elste] AAIE

o

mAgEeA kg B/ OA

£ 21. &83-E4 4 8L FrF 23

G5 EEEREE
" (mg/kg) 0.05°] 3}
7H=# (mg/kg) 0.10] 3
HES (g/kg) 24E
o] = ==

Qi BA Au Aokx AFEF S
0050]3ke] WEGAL A=H} RERE AFHA DR wF, Tod 9882
ol BAHA ekl sAlel jste] Bel-FetH kAol HuEe R & 99

3
F4 2 nAESA kA HUEE fste] HA bEAY 2 2 FErIgEA &
3l computer simulation & 2 A&

7l v A =ol] g P value A4k

d oA P value ¥ W 78 oA /%73 simulation

Hl 52 7HE5s A3 =710 A

Initaial temperature (%7]-%): 20~30C

Increasing temperature : 7C/hr

Treatment time: 10~12 A] 3+
A A B AAZE v T2 V7SS ARG E o]&eto] AAstl o, 3 229
= AU S Agste] AAEA

= .

ol



¥ 22, H| 527153 AU &

3= )-8

Nw | #70% 2ers

APz | 2725 20ColA 90T7EA(BAIZHE 7TCH)
point 1 2 3 4 5 6 7 8 9 10 11
2=(TC) 20 27 34 41 48 55 62 69 76 83 90

AR s | ZAERERE ARE AFH SA F4 Axd dsAAN T, pH, M=,
Brix, Vitamin C, Particle size dlStI‘lbutIOl’l‘é‘ =4

37&.‘::

° AAAQ 7)Fwe] BE 5 F Awwy

HAL

T

. NE 2 g Hal FE=H7](HB43-s, Mettler Toledo, USA)& =7

= O

pH A& 10 mlE FHa] 224 pH meter(Orion 4-star Plus, Thermo Sci.,, USA)
5 AHE3sho 3@ HE5-35) o Jﬂ%xle =4

Brix Alm 10 ml & FH3) =49 E=A(HI96R01, HANNA, USA)E AF&351o] 33 HbE
sto] Hd A E 4

A HEHYsd AAHFS Hol, AMAA(color reader, CR-10, MINOLTA CO.,
JAPAN)S o] &3t WE(L), A %E(a), FM=(b)#S 4. 42 33 o4
HhEslo] | X2 e, o] AFESE T WS 1L=1.80, a=12.04,
b=2.96¢].

Vitamin | Al & 50 g3} 2.5% metaphosphoric acid 50 mLS 4d0] 4Tl A 2417 WzhA 71

C % 10,000 rpmel A 15% &9 ¥AIEE % 045 um syringe filterg ©] &35}
EAAERE AFESFY T Vitamin C #24o] o]&%® HPLC Al2"L& 2695
seperations Modules, 2487 Dual & Absorbance Detector (Waters Corperation,
Milford, MA, USA)Z FAsdtt. 24 Zd o2 YMC Triart C18 (46 x
150 mm, 3 pum, 12 nm) AHS A&, 2 ¢ =S ofgel vERl.
Temp.30, Eluent:A-0.3%TFA in water, B:0.3% TFA in (Water/Acetonitrile
(80/20), Sample temp: 10T, injection vol.:5 ul

[Conditions of gradient]

Min A B
0 100 0
7 100 0
25 0 100
30 0 100

Particle

size

distribu | 4= X Z EX37] Ys Microtac S3500 Laser Diffraction Analyzer

tion

(83500, Microtac, Korea)s ©]-&3dte] AAEA S A & 5T Dy,
< AP E = AVIET 22 JA7F 50% SRS WERYL




Microtac, Korea)]

T
% 3}
g &

PO LR

Wolume Chamber: 1530 1. Batch: 2 L
Electrocal Requirements 220 V., 60 H=
Temperature Range -20 7 100%

Temperature Stability * 0.5T

Humidity Range 30 T 98 -RH

Humidity Stability + 1.RBH

Light source

Xenon Lamp

Lighting Intensity

0~ 20,000 Lx

Interior Dimension (mm)
W x Dx H

500 x 500 x 600

Owerall Dimension (mm)
W xD=x H

1.050 = LOO00 =x 1.800

[l AHE3E v

I3 101—11] =i}

=

specofocation]

9
Y3l EEF2 AHE 9 #e W3 (1-11 point/h).

10

FA8 40 Wst AFAR(E 23),
- T, pH, TA = AlFo] A e whet
- Hunter value®! L, a, b 2 color difference

11

& WSt aEHA G
A AE @ 54 & 4




TE5 AFY W AEE UeUE Lt A3 RolAa, agtS 59 #oeE =S
el 2, bate AT AEE Yelh=d AE g £33 Jd3 Yolx= A &)
98
¥ 23 EEF2 AE FE849 WA
SR

A7 SR TR oH Brix Ao

(h) (% (%) L a b AE

0 35 77.6 3.50 21 -0.97 -6.72 -1.68 6.99

3 35 8.7 3.47 21 -0.44 -3.05 -0.76 3.17

6 3.3 779 3.47 21 -0.54 -3.70 -0.93 3.85

9 35 79.1 3.47 21 0.43 2.95 0.75 3.07

12 3.3 79.7 3.45 21 -0.31 -2.10 -0.53 2.18

15 3.0 79.7 3.47 20 -0.28 -1.96 -0.49 2.04

18 3.1 7.8 3.42 20 0.13 0.87 0.22 0.91

21 3.1 78.1 3.44 20 0.17 1.16 0.29 1.20

24 25 79.0 3.45 20 -0.10 -0.65 -0.16 0.68

27 2.1 78.8 3.46 19 0.02 0.10 0.03 0.10

30 2.0 7T 3.47 19 -0.01 -0.04 -0.01 0.04

W57t Ash, 2447 ol FRE AAAL BRI} b S B £ UL,

B

O Vitamin C 8% &4 A3
- X=F20 FrE HEE C S BA6] g s s 9ot iF
E % Sigma-ardrichA}2] L-ascorbic acidE 10 ppm¥} 100 ppmO. & 3] A 3}e] AR&-3h
- 29 189 (a)& 100 ppme] ®iTEe AZwE 1S YEM) AL, (b)& L-ascorbic acid
9] spectrumo]™, (c)+= 10 ppm¥} 100 ppm & EFFo w2 AAS TFEaAo =

0.9991 % =& e Hola, o] we] RT+ 547 £ o= g1+,

FoIEE S o IR0, V00 T RS0 ST T 0E T BT G e I

Ascorbic acid
/ (b)

w] @) I agtrsighod

10 13 0 25 30 35 ] &

1¥32. Chromatograms of L-ascorbic acid ; (a) Standard solution of 100 ppm
L-ascorbic acid, (b) Spectrum (c) Standard curve .
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19 34. Changes in color as a function of storage time and temperature in grape
fruit juice

- H 5L 2 EFAEA 3 kinetic studyS o =3+ A3}, color difference?]
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- pHE A& 10mle H3| A=A pH meter(B36697, Thermo Fisher Scienfitific,
USA)E AFg3to] 33] HbEste] Hd & 574, Brixe Al 10mls 3 2849 %
Al(HI9801, HANNA, USA)E A}&3to] 33] wt&slo] Ha A& &4, 13 FHF2

AlE 2g5 A8 Add-E5471(BMALIS0, BOECO, Germany)= %33}3—’, A=
A2} A (CM-3500d, Minolta, Japan)& ©¢|&3te] WE(L), dAM%(a), MM %=(b) #&=
24, 24e 38 o4 wuse] WTAZ Urhd. o u AET EE WABE
L=4594, a=21.71, b=7.14 <
AWEIE e 2,
E 25 U /% EEEA ARAE R AL AF oy RHEH
AEd | AZ A4 [Zasaa | i Brix e
o] L:2873 +0.08
T,rﬂiﬁ'g = 13.89 2.63+0.00 | 13.35%£0.005 a:1.93 + 0.03
oo e @ b:1.22 + 0.15
Tzl -3 L:35.42 + 0.06
$Es % 1346 3594000 | 12.85+0.005 | a-25.66 + 0.74
100 % b:755 + 0.2
1;28.73 + 0.08
M A= B 22.40 3.5+.0.00 21.1+0.1 a;1.93 £ 0.93
b;-0.54 £ 0.15
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- w8 2AF WS 2 AR TP A Aole 7bE & 9 AIzteEA
HbA ol s FE oA AFS L. monocytogenes % S. aureusS A E M AYER
3to] 5 log reductions BH = A2ATS AASH, 7fGAT 202 HTST,
110°C/86 s T+ 85°C/3 min 1812 =% Al nzxe gL WA st7] Y3kl 77T

sHet= As VIee® Al e

Food D-Value  z-Value T Range
Bacteria Product T(°C) (min} (°C) (°C)
Listeria Ground pork 550 47 59 55.0-70.0
monocytogenes 70.0 0.085
Chicken 50.0 119-195 52-6.1  50.0-65.0
gravy 65.0 0.19-0.48
Cooked lobster 516 97 5.0 51.6-62.7
544 55
572 8.3
60.0 24
62.7 1.1
Rainbow trout 60.0 1.6 54 60.0-63.0
roe 63.0 0.44
Liquid egg 600 1.3 6.1 60.0-62.2
yolk 622 0.58
Liquid egg 55.1 7.6 9.4 55.1-58.3
white 583 35
Vacuum-packed  50.0 36 42 50.0-60.0
minced beef 550 32
60.0 0.15

19 38. Heat resistance of Non-Spore-Forming Pathogenic Microbes in low acid
food.

X 27. Heat resistance of Alicyclobacillus acidoterrestris spores in High-Acid Fruit
Products (pH<4.6)

Heating | Spore . . D-Value | z-Value T range
. . pH Brix T(C) . . .
Medium | Strain (min) (C) (C)
85 57
Grape
. WAC 3.3 15.8 90 16 7.2 85-95
Juice
95 24

Low-acid chilled foods

D-value < 3 min at
50°C 55°C 60°C | 65°C 75°C | 80°C [ 85°C ! 90°C { 957
Listeria monocytogenes
Escherichia coli Q157:H7. Clostridium botulinunt
Salmonella spp.

A Yersinta enterocolitica

e Mycobacterium avium Coxiella burnetii Bacillus cereus
i Lactic acid bacteria

High acid shelf stable foods
D-value < 3 min at
60°C 65°C 70°C PECE 80°C 85°C 90°C 9550 | 100°C
. Alicyclobacillus acidoterrestris
Saccharomyces cerevisae Bacillus spp.
Lactic acid Some yeasts et [Fereit
bacteria and moulds ~ e <
Talaromiyces
Mavus
Clostridium cpenicillii B hlanys
Lereri Javanicum -
pastewriarim it nivea
buetyricum
Polyphenoloxidase .
Pectinesterase
Peroxidase




2939. Minimum pasteurization temperature to achieve 1 logarithmic microbial

reduction. (1D) in a few minutes.

- mE B ANM oS 40 mesh(UA A7) o 420 mE T oRSE A HE
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solids, insoluble solids, pH, vitamin C content, and levels of reducing,
non-reducing and total sugars® A<t
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endo peptidaseE <o T334 (Alcalase® 24 L: FlavourzymeTM 500 MG =
15(w/w)E Adsle Hx 319} 84 7FeiRIAES AR(ELE T2 2%, 1¢7lsx=A

2
100 MPa, 50T, 0724A1%F A &])s}tod

a4 EISHE FH4, 7}’“E‘FSHE(degree of
hydrolysis, %) =7, Tryptophan &% #4(HPLC) ¥ $H¥ gdS 3 &9k =97}

=
(B5HE ANG At obd TYOE 2

100 ——01MPa
~8=100MP3

0 15 ol 2 0 [ 5 10 15 20 25 30
Time (h) Timr (h)

100 —=01MPs
a0 —~—0.1MPa a

0 SEEL0NRS o 5 10 15 20 25 30 35
Time (h)

—m-100MPs

0 s 1 15 n s 0 0 5 v 5 0 B 3
(e) Time (h} Time ()

-

100 —=01MPs
~@-100MP3

Bitterness tendency
w

™~

0 5 10 “"1:(” 20 25 30 o] 5 10 :;_?mglh, 20 25 30 35
A B
(a: Alcalase 2.4 L, b: Flavourzyme 500 MG, c: Neutrase 0.8 L, d: Protamex 1.5 MG, e: 5388 %)

23842. (A) Residual activities and (B) bitterness intensity and tryptophan
contents of commercial proteolytic enzymes under pressurization

Sh2£7(100 MPa)stel 48 T4 20648 Al 5z Ao Gtk Zo] PZ5
i o] T E3raiolA tryptophan F #sHIFE Este] 2uto] Hlw A AA AL
= AE R, FUI7hE S A Alx Al Alcalase® 2
0 MGE 1:55(w/w)e] W& 33 5¢ass 83712 44

RS

5 RSM<& o] &3 astairbeits] 219 HA s

7h A9 A=
ZheRalo] AFEE 71 2S 54 Changwon, Korea) & 258 AFwe Fo ATs
2F @ x| (Engraulis japonicus)® Aol A Fdste] AFE A7pA] -20TColl A B3}
AR AT e BA4AE BAAAAE S Tl A ald F8] A=A Bacillus
licheniformis 2] Alcalase® 2.4 L (declared activity of 24 AU/g)9} Aspergilus
oryzae ¢ FlavourzymeTM 500 MG (declared activity of 500 LAPU/g)& Novo
Nordisk A} (Bagsvaerd, Denmark)oll 4] T 43}¢] Alcalase® 2.4 L/FlavourzymeTM 500
MGE 15(w/w)e] vHl&=2 ZFste] AE3 F4d AFEHE BEE Aok 48 AlekH
S AHEEL

==



b AE

OEnzymatic hydrolysis assisted high pressure
WA S 4TAA 12035 A% F ool 2o B RS AN

[
Pretreatment I Anchovy I

v

I Pretreatment I £ Washing & Soaking

L, v
waterit2) v | Grinding |
¢ &= Mixerfor2 min
Add enzyme ,_:I Hydrolysis !
Pressure process +

I Inactivation of enzyme I = 90*C, 15 min
| 2

| v S—
Additional : ; ! 9 :
Cooling & Agin - 0-5°C, 30min
treatment I ng¢ g I L

Centrifugation &~ 30000g, 15min, 4°C |

v

Filtration 4= Whatman paper 1 [

v

Hydralysate

3843, Flow chart of anchovy hydrolysate production.

OExperimental Design (HZ7}588) =71 A4 @ EA2A)
Aok AE ANEstr] As(H A TRl ds AAs] fske) o= (MPa), wE
S AlZkh), 24AFE(ENS)E sHHTE AAS G or Aoz ok 19k &

o] coded} st

¥ 28. Hydrolysis variables and their coded and actual levels in the central composite
rotatable design (CCD)

Coded level of variable

Variable Symbol

-2 -1 0 1 2
Pressure (MPa) X1 0 50 100 150 200
Reaction time (h) X2 1 7 13 19 25
Enzyme concentration (%) X3 0 03 06 09 12




¥ 29. Coded level combination for a three-variable central composite orthogonal and
rotatable design (CCD)

Code variables Uncoded variables

Run Pressure Time Enzyme
X1 X2 X3 (MPa) (h) concentration (%)
1 0 0 0 100 13 0.6
2 -1 1 1 50 19 0.9
3 0 0 0 100 13 0.6
4 0 0 0 100 13 0.6
5 -2 0 0 0.0 13 0.6
6 -1 -1 150 7 0.3
7 1 -1 1 150 7 0.9
8 200 13 0.6
9 1 1 1 150 19 0.9
10 -1 -1 -1 50 7 0.3
11 1 1 -1 150 19 0.3
12 -1 -1 1 50 7 0.9
13 0 0 2 100 13 1.2
14 0 0 0 100 13 0.6
15 0 2 0 100 25 0.6
16 0 0 0 100 13 0.6
17 0 0 -2 100 13 0.0
18 0 -2 0 100 1 0.6
19 0 0 100 13 0.6
20 -1 1 -1 50 19 0.3

Hys 7MeEdild=E Uedle 7HEsdls (DH, %), 7tid 788 54 & &
Nitrogen recovery (NR, %), Zstax&E4do] vt ¢zl 1355 Daolste] EAH=9
S YeEHE Ratio of molecular weight below 1355 Da at hydrolysate (RMW, %)%
. B2E 2% A3+ Minitab software (Version 16, Minitab Inc., Pennsylvania, USA)S
28 EAEA o, 3a3Y FHEe SuHAEE Oy SYPuegte) A4S AESH
O Analysis methods

T ¥0 ofy
o rir Jpv

UQL'_

- Degree of hydrolysis
7FEE3 = (degree of hydrolysis: DH)+= 2,3,6-trinitrobenzene sulfonic acid (TNBS)
methodE ©]&3}o] =43 (Adler-Nissen., 1979). Sample 10uLE 1% (w/v) sodium
dodecyl sulfate (SDS) 2mLel] ¥ % = 3= 0.125 mLE 0.05% TNBS solution
1 mL¢} 0.2 M sodium phosphate buffer (pH 8.2) 1 mL7} 439+ tubeo] ¥ il 50T
Faol A 1AIZE FoF WAL W& FAAIZ]7] fl& 0.1 N HCl 4 mLE 93 30%
7 Ao A WX e F spectrophotometer (GENESYS 10 UV-VIS, Thermo Scientific,
Rochester, USA)Z 340nmol A S L5 S4E. DHe ofdl (D) 2& Aoz ALty



2l th(Adler-Nissen., 1986; Nielsen et al., 2001). h&= 7F5Ea &9 wwld 1g9 o
—amino® 4, htot< fish @9 & 1g2] a-amino? .
(1) % DH = h/htot x 100
- Nitrogen recovery

Nitrogen recovery (NR)2 7}#3]2 =85 4= 9J = nitrogen solubilization
S RdeeE 22 ol 2oz AAE(Guerard F et al, 2002). EAY¢S Kjeldahl
method (AOAC, 1990)Z A}-&-3}o] Alabd.

AN
o,
]

e R e CE B
NR %) = T D el w e X 100
T ] dad

- Determination of molecular weight

Z}7+ 2] sampleE < YMC Diol-60 column (i.d. 8 mm X 500 mm, 5 gm, 6 nm, YMC,
Kyoto, Japan)ol % %132 HPLC (LC 10A, Shimadzu, Kyoto, Japan)S Al-&3le] =
ATt o] 5 A4S 20 mM Ammonium acetate buffer pH 7.0& A3t 2™ flow
rate= 0.5 mL/min, 332 220 nm$i t.

O Verification of model

d=% 22 A A S o] 8319 degree of hydrolysis (DH), nitrogen recovery (NR)
and ratio of molecular weight below 1335 Da at hydrolysate (RMW)S o3} g <=
AN 2E FSka HAA A3 ES Fote] dSFE #e Agd=EE AT =i

Gol AAzANA S Mgy 2o 2N A4 ARoR AL wg ¢S
ol

AL

il

o
1
.

Z g
ol

O HAzdA 4% SXA 9] frefobr w2t 8F 9] arginyl-dipeptides 7 &4

- Frefotu|mAke] A=
High—performance liquid chromatography+ DIONEX Ultimate 3000 (Thremo Dionex,
USA)E o] 83} a1 detector+ Agilent 1260 infinity FL detector (Agilent
Technologies, Palo Alto, CA, USA)E AF&3} o}v] =42 Henderson J et al (2000)
Whio] o A5 o sampled HPLC 4]0 24 o-phthaldialdehyde (OPA)
and 9-fluorenyl —methoxycarbonyl (FMOC)el 28] =3 E. 0.5 pLe sample®]
VDSpher 100 C18-E (4.6mm x 150mm, 3.5um/VDS optilab, Germany)°ll T+ %02
™ o]FA S 2 40 mM sodium phosphate dibasic, pH 7 (solution A)<} distilled
water/acetonitrile/methanol (10:45:45 v/v%) (solution B)7} 1.5 mL/min flow rate=
AHE-H.

- LC-MS/MSE o] &3 8% 9] arginyl-dipeptides®] A= &4
Schindler et al. (2011)ollA Aut32 42 4#HX 8% 9 arginyl-dipeptides (Ala -
Arg, Arg - Ala, Arg - Gly, Arg - Met, Arg - Pro, Arg - Ser, Arg - Val, Val - Arg)E #4
@ 218k Liquid chromatography &+= Agilent Technolgies 1290 Infinity HPLC
system (Agilent Technologies, Palo Alto, CA, USA)S A}&3}91 3 Mass spectrometer
Z+ 6495 Triple Quad Mass Spectrometer (Agilent Technologies, Palo Alto, CA,
USA)E AF&3F Sample 5 pl.o] Acquity UPLC® BEH Amide column (100 mm x 2.0
mm, 1.7 um particle size)ol THEHNL °o]FF 2= 5 mM ammonium acetate in
water (solution A)¢} 5 mM ammonium acetate in acetonitrile:DW (95:5) (solution B)
7} 0.3 mL/min flow rate® A}-&%.

Mo iR
xR



¥ 30. The central composite Experimental design and the responses of the dependent
variables to the hydrolysis conditions

Independent variables Response variables
Run X1 X2 X3 Y1 Y2 Y3
(MPa) (b (%) (%) (%) (%)
1 100 13 0.6 64.94 91.90 71.3090
2 50 19 0.9 60.10 91.86 75.0019
3 100 13 0.6 62.55 91.28 73.1695
4 100 13 0.6 60.32 91.19 74.1484
5 0 13 0.6 54.28 90.61 66.4039
6 150 7 0.3 54.75 90.73 67.1382
7 150 7 0.9 57.35 90.64 69.4884
8 200 13 0.6 64.67 92.53 72.6284
9 150 19 0.9 63.57 92.46 77.7932
10 50 7 0.3 51.32 88.27 66.0302
11 150 19 0.3 64.45 92.31 77.8049
12 50 7 0.9 54.60 89.20 67.7737
13 100 13 1.2 60.72 91.20 74.3280
14 100 13 0.6 60.05 91.27 74.4923
15 100 25 0.6 62.18 91.51 76.9151
16 100 13 0.6 60.33 90.95 70.5454
17 100 13 -0.0 56.45 89.53 70.6083
18 100 1 0.6 30.33 83.20 48.3250
19 100 13 0.6 61.00 9243 75.0991
20 50 19 0.3 59.87 89.88 76.1701

1)X1: Pressure (MPa); X2: Time (min); X3: Concentration of Enzyme (%)
2)Y1: Degree of hydrolysis (DH); Y2: Nitrogen recovery (NR); Y3; Ratio of molecular
weight below 1355 Da at hydrolysate (RMW)

w02 Fd e MeRgAe e

5

oF 25

il
o0



¥ 31. Response surface model for hydrolysis conditions of protein from anchovy

Response Quadratic polynomial model R’

= 61.8570+2.1881X;+5.8544X,+0.8606X3
Y, -0.3515X:°-3.6565X,>-0.5740X5>+0.2338X1X> 0.9024
-0.2238X1X3-0.8163XX3

= 91.5937+0.6730X1+1.5187X>+0.3958X3
Y, +0.0589X12-0.9948X,%-0.2418X52-0.1096 X1 X» 0.9017
-0..3570X,X3+0.1600X,X5

= 73.6213+1.2311X;+5.8450X,+0.6471X5
Y; -0.6558X1%-2.3798X,°+0.0822X3+0.2004X: X> 0.9028
+0.2204X:X3-0.6592X5X;3

1)Y1: Degree of hydrolysis (%), Y2: Nitrogen recovery (%), Y3: Ratio of molecular weight
below 1335 Da in hydrolysate (%)

HES- w2 o] R2 k2 Y1 (Degree of hydrolysis), Y2 (Nitrogen recovery), Y3 (Ratio of
molecular weight below 1335 Da in hydrolysate)2] 74-% R2¢] Z+Z} 0.9024, 0.9017, 0.9028

2wy 4g3e U I 5 U

obgl 3 7HA 292 FEWS DH(%), NR(%), MWD(%)el tigt 2+zke] contour plotsd
Y1 (Degree of hydrolysls)-"/] A, BAAF T WS AZke] 585447 7 2 S EAe
o o]AL HHPWHF T NG AZke] T Ee ke 7Y AA dEFS PA = AE YERL
np 27k 2 Y2 (Nitrogen recovery), Y3 (Ratio of molecular weight below 1335 Da in
hydrolysate)oll 4] Z}2} 15187, 5845002 HE-G AR g3Fo] 71 & AS &0 &

o] o
AT .
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19844, Contour plots of combined effects of independent variables on the degree of
hydrolysis (DH) of anchovy hydrolysate: (a) pressure and time; (b) pressure and
enzyme conc.; (c) time and enzyme conc.. The other hydrolysis parameters were set
at their center value, i.e., pressure 100 MPa, time 13 h, enzyme conc. 0.6%

@ = O

1.0

Time {h}
Enzyme Cone. (%)
=
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Time {n

3845. Contour plots of combined effects of independent variables on the Nitrogen
recovery (NR) of anchovy hydrolysate: (a) pressure and time; (b) pressure and
enzyme conc.; (c) time and enzyme conc.. The other hydrolysis parameters were set
at their center value, i.e., pressure 100 MPa, time 13 h, enzyme conc. 0.6%

@ .. ®.. L © ..

Time ih}
Eteynw Conc. (%)
o
Emrynwe Conc. (%)

a

o 50 00 150 200 o 50 100 150 200 5 12 1
Pressura (MPa} Preasure (MPa) Time {0}

13846. Contour plots of combined effects of independent variables on the ratio of
molecular weight below 1335 Da in hydrolysate (RMW) of anchovy hydrolysate:
(a) pressure and time; (b) pressure and enzyme conc.; (c) time and enzyme conc..
The other hydrolysis parameters were set at their center value, i.e., pressure 100
MPa, time 13 h, enzyme conc. 0.6%



RS HEA o o3 e JhEats] HA Aol ® a2 Y19 A, §bE (MPa)
= 200 MPa, ¥t-&-A1ZE (h) = 1845 h, 7]&dH] &4k (%) = 051% °llal Y29 7,
%= (MPa) = 200 MPa, ¥F&A|ZF (h) = 16.76 h, 7] AtH] &4%% (%) = 046% °| A

] 5
S Y39 AS ¥ (MPa) = 171.72 MPa, ¥+4-A17F (h) = 19.0
o]

¥ 32. Optimal conditions for protein hydrolysis from anchovy

Critical values of independent variables  predicted Stationary

Dependent
variables X1 X» X; value point
Y1 200 18.45 0.51 67.60 Maximum
Y 200 16.76 0.46 93.65 Maximum
Y3 171.72 19.08 1.20 78.73 Maximum

1)X1: Pressure (MPa); X2: Time (min); X3: Concentration of Enzyme (%)
2)Y1: Degree of hydrolysis (%), Y2: Nitrogen recovery (%), Y3: Ratio of molecular weight

below 1335 Da in hydrolysate (%)

Al 7 FE5ERTE BT SHAZE ¢ AdE HA 23S 3] 98ke, multiple response
optimization®] AF& % A3 o] A-S minitab statistical softwareo] o] AALEAS. 1 A

B2 ole 1H I 7S superimposed contour plotsE 1 4 Qi ojuf 71F thH] &

AYEE 06%E LAAAOH YA F AL (g, vheA b & 18R e.

AT T

DH
E5
----- 0
204 ) R
Optimum a9
conditions . G5
i MWD
z 157 — s
P L . T &0
£ FEF
104 Enzyme Conc, (%) 08
54
0 50 100 150 200

Pressure (MPa)

1947, Superimposed contour plots showing the shaded overlapping area for which
> 65 %, NR = 91%, MWD > 75%

T

9] a"elA Hol= AAF, DHO gtol 65% ol4, NRe kel 91% o], RMWEl gko]
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dg BaS AIdAdS A=d7] 9s8te] superimposed contour plotsE £3] 3k FH Z
condition B¢l U= FA A 4= 150 MPa, ¥H3AI7F 16 h, 425 % 0.6%(w/w)
o 5| Ad& HAE

RS Estel U2 DH(%), NR(%), RMW(%)9] 3t RdA S g o349 7z 4
< ol el uEbd. d=" g AAl A Abelel Aol DHOl A4 1.39-2.8%,
NR9] 4% 0.99-1.38%, RMW®e| - 0.16-1.97%% %] ztol7t ZA| gorp=z md2

of ARATARANA AFF AL Fold B F A

¥ 33. Predicted and experimental values of response variables at given condition
within the range of optimum hydrolysis conditions

Experimental values

Response variables  Predicted values

Mean Range
Y1 65.32 63.13 62.52-63.93
Y 91.08 89.80 89.69-90.09
Ys 75.95 74.95 73.98-75.79

1)Y1: Degree of hydrolysis (%), Y2: Nitrogen recovery (%), Y3: Ratio of molecular weight
below 1335 Da in hydrolysate (%)
2)Mean value of five experiments.

OHA ZAdA AAHAE AUt A 9 free amino aicd 2 8F 9] arginiyl-dipeptide #
HA 7tz A 7] | 7heEsllEY frelohveits A4S Aae ob
aP3 Ze ATl = A Al fish sauce?t soy sauces? rElolv| Ak st =
A3k Youn HS et al (2015)¢] =3 Hluws|Rd, #uks Fstha 43l glutamic
acid, arginine, lysine®] 3ol Z+7zF 3150.18+183.98, 2038.39+37.51, 2634.80+160.31
mg/LE AlSAFE] Hl&] 2710 A% Hol 48E AS g 3 & 5 U+
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13848. Content of free amino acid in hydrolysate at optimum condition

AurEA A2 dE 7 8% 9] arginiyl-dipeptide (Schindler A et al, 2011)E & 2 Z 7] A
Zbrisl] | b EsECA 1 S A AyE ofdf gzl e
Argmyl—prohne?% sheFo] 184.6 ng/mL=E 7Fg o] shf3ta A& S g2 & =
AN Arg-Gly, Arg-ser, Ala-Arg/Arg-Ala =22 Zt7} 556, 53.9, 50.5 ng/mL°| =
olot= WA o= YA Arginyl-dipeptide®] 4A-F 2 mg/LZ A AAEA &

O 5 =L *~
S 0 & A

=
[€)
=]
RUN

A

= Content{ng/ml)

oolgst AyES T3 TirEEslE <t
free-—amino acid’} €A43t= A& &<l
HNEaF7F S Aolgk AR E.

7} Q=  arginyl-dipeptide <}
metA] o] Zh R ES Auks



AUl AE AAs7] 918kl DH(%), NR(%), RMW(%)E ol&3te] 7his] H4x
A4g gow i TuAEE T ¢ 150 MPa, &A1z 15 h, 71 AdH] E4FE
06% (w/welehs 205 oF & F Ag. 58 HHxd] AFES sty s
of THARE A 5T FHUF SAE TS ge v & 23

d=% HHxdel Agds Ad & F U+
O HAxHoA 7Hedald 7Hedaleel Fofotr=it 33} arginyl-dipeptides
FFe 46 2 A, frefopn it A ASAEFERY A%t SUE AL v
G fFrelotmeite] ko]l ol AutTxa st SlE Aol Zidial = & A
sk . 4el 2 arginly-dipeptide = &) &Fol] w}z}

o]
2R
2 9. webd o] /el RS APHe B

HES= pilot TFE AR Ao A AAISE APH Al AAE AFE A AsEe], A ek
2o A R AR Al oL ARRRE AlA AL, APHE AAE AlEskstr] st
o] pilot 7R Fejo ¥ H ol A|A¥S o] &gt FE - AA AU E Al
2t 3k,
) A
Oghe] of 3} Al~"l (UF)
ske]o] Al 282 10 kDa Lab U/F system¥ 5 kDa Proflux M60 Tangential frow
filtration system (Millipore, USA)S A& o] A}-& 3t
Oy o7 Al2~"l (NF)
U= o] A ~ 8l (Prolab system, Millipore, USA)S A &0l Algstlon, Algd HE =
Helicon-RO4 (Millipore, USA)= flow rates< 4 L/min°]$1 2™ feed side pressure drop
S ApsiE A3t
OGPC 4
shejoft W ol A|~8S Fi Bl E8EEe EAY BXE dolEoEH &
gk %1 peptidesE9 EA 7FsAdo] =& & g
28 33 GPC column(YMC Pack I
1% acetic acid=2 H&E3IA1Zl §, 7} A5 18 mg/mLe] A5 &9 1 mLs F&FHE 5
mL/min® 2 §TAlA 246 nmolA FF == Felsh
Ofrg]obn| it 4
High-performance liquid chromatography+ DIONEX Ultimate 3000 (Thremo Dionex,
USA)E o] 83 1 detectorZ3+ Agilent 1260 infinity FL detector (Agilent
Technologies, Palo Alto, CA, USA)E AF&3}. o}n] =42 Henderson J et al (2000) %
Holl o3 EA ¥R o™ sample> HPLC #2]9 <A o-phthaldialdehyde (OPA) and
9—fluorenyl —methoxycarbonyl (FMOC)o| 93] F=A3 H. 05 plL2] sample©]
VDSpher 100 CI18-E (4.6mm x 150mm, 3.5um/VDS optilab, Germany)°ll % & % o™
o] 54 2 40 mM sodium phosphate dibasic, pH 7 (solution A)¢} distilled

s

®
o
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w
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8
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water/acetonitrile/methanol (10:45:45 v/v%) (solution B)7} 1.5 mL/min flow rate= A}

&4

o) A3 H oz

O%te] o3} A"l (UF) / v o3 Al2~" (NF)
ghelol 3t A ARlS o] &ate] 8 E A oo # A AR(MWCO 10 kDa)s &3
g U AAG =4, 10 kDa retentate A ¢} permeate A 59 B &2 ZHzF 12.23%
o} 87.77% %11 5 kDa retentate Al &9} permeate Al 59| H| &S Z}Z
88.63% % permeate A &7} retentate A|ZH.T} 4 v o] o] H]| &S '}X] %L.

5 kDa permeate Al5& Wx=oli} A|2~8S o] &3ste] &8t A3 250 Da retentate A%
9} permeate A &9 H]&2 77} 83.89%¢F 16.11% 2. UF #3 uje}= 2] retentate
Al=9] Hl& o] permeate Al RS H&HTE 4 v o] =gkow F 85 Fo 7M =

2 HE& 2 88 A

x| gwAS agEas TheaEe] A7l $, 9o (10 kDa, 5 kDa) L
g5 Ab&3te] APHU-1(10 kDa & o 39 g s Kgk g3,

APHU-2(10 kDa gte]o] #utell= F3stal 5 kDagl o+ & 3at=] gk g3,

APHN-1(5 kDa 3+¢jojytutol = E38ta 250 Da Uieo]dutol = F3sh#] %3 i

APHN-2(250 Da Y=o 7uts st g7) @ APH(E A &2 7H 28 8)E vHs

o] BXg AYow BAFg BRys Aui Ay oy Fo S

¥ 34. GPC peak at each filtration step

APH APHU-1 APHU-2 APHN-1 APHN-2
GPC peak . . . . .
(%) (%) (%) (%) (%)
I 1766.8 9683.0 1686.3 2535.7 4.0
I 14516.2 14961.2 15144.0 20306.1 4370.2
il 14092.7 14735.7 12692.3 19093.2 8020.9
Total area 30375.6 39379.9 29522.6 41935.0 12395.05

* Areagt> 19 1-139 7t2%5 3 A 2% F(minsmAw) S #3ke] A4S

T8 peak 3 7H(Peak I; 1,300 Da©¢]’, peak II ; 250 Da - 1,300 Da, 28] 3L peak II ;
250 Daolsh) 7t vebd. APHN-1e14] #&3t3x Z2o] glvkar &zl 1,300 Da ©]&te] #+
Aol FE7F ME =S AS FRlE & Ao, APHN-20A4 &= 71 A& 3o =
A AT wepA] #AukE A4S AL Al APHN-1S AF&she= Ao £& Flolg Als
4.

Lok o]y dyts Fsl 7
goll oA E& ATt sty

FolE5E AeRawe 2

X
i&

>

o
B

o
o)

-
a

T

A v A=



eh) frelobul it wa
WA GuAS ngRA SRR F, BASEE RS YR B 27
gobrl it 2ol et Ao obel Tl vheryl

¥ 35. Content of free amino acid at each filtration step
(mg/527=%49 kg)

UF NF
APH
APHU-1 APHU-2 APHN-1 APHN-2

Asp 2,910 29,874 22,802 39,890 3,921
Glu 54,765 39,170 39,505 83,311 3,406
Asn 806 626 538.7 205 495

Ser 1,007 16,675 10,604 311 29,002
GIn 1,437 14,973 14,777 7,412 9,868
His 20,003 17,403 18,179 20,973 7,837
Gly 17,640 11,751 11,847 709 34,819
Thr 28,727 22,460 23,407 10,055 21,729
Arg 1,432 33,963 17,701 36,624 11,489
Ala 44,043 33,353 35,620 6,495 64,358

Taurine 8,024 6,642 7,809 1,010 15,317

Gaba 4,497 - - - -
Tyr 7,392 17,193 51,743 5,771 8,208
Val 53,794 28,536 29,778 26,188 18,870
Met 22,311 19,384 19,503 8,625 24513
Trp 3,659 3,246 3,582 2,015 3,454
Phe 25,187 25,183 28,782 12,141 28,747

Ile 32,177 28,703 27,883 35,103 14,280
Leu 51,929 50,500 49,886 54,282 32,402
Lys 16,246 48,333 50,688 100,376 12,209

Hydroproli
697 493 410 680 156

ne

Pro 7,503 7,326 8,094 2,598 10,248
Total 388,187 455,785 473,136 454,772 355,329

215 W= tryptophane & APHN-1 H3 Eo| A 713 @A Yeiyd wid #aks
2 237 Aok 48 % glutamic acid, arginine, lysine®] &S APHN-1 8 &0 A
& =A vehd mEbA] EAEEE 283 Vsl E 5 APHN-1 #8852 #Aut &
gy Bk oty frEopn it dhaFo] =ol 1 XA Y] An AR o gste] g
5



nh) A&
AESHE pilot TR A A A AAgE APH A3 A4 & UF/NFE A A &Ho GPC
2 fe ofu ks BAS Ay Adk S a9 E YEidle EEEAPHN-D)S 48
AASL Ao Zharlo] WE E&S LHste] A A FAS A= 72*35:}. u}
ghA] ARA FEe] AutSx A AL FAY X g AL 3 A" &
R
7 AAE AN R FE 4 AE
7b) el A} APH
ZhsllE A APHE Hash 2y, HdEe] A7le 3S 4921 8 = R+
oA APHS LC-MSE %3 argininyl-dipeptideS A #FA 3= A A A|7te] &5
of wet fEfo] =9 Fo] FHAdhe Aol yERE. ol A2 ATl mep =] A=
Aol Feto] =7t el A EAE o] aggregatione] dolut HAdtE Aoldt Abm .
ubeba] ol gt AiE Fall FEol=ef ofn| At o R o] Fol X AutFxl A AESE
AeiM = 2 AP om Jgsts Aol AurEadE 4 & F vkl AdE A
wrAxRE Fa EEst stk g
) APHO 3= $3F Spray drying
O
- Spray drying
v A &S F3le] Aspirator, feed rate, Q-flowe] 7S AASA 3+ - %o w
2 BEE Azxd A= AolE Hustax EF A Z7](Mini spray dryer, b-290,
Buchi, Sweden)& ©] &3], ofe] %} 22 o= AFS g

¥ 36. Spray drying condition

. Aspirator
Inlet temperature(C) . Feed rate (ml/h) Q- flow (mm)
(m3/min)
1 120 0.52 322 35
2 140 0.52 322 35
- AxE Y AEEA
>~ 0
- TE
REAR FO £ WEN RW P £RFF, FANE A4 nYE G
oere ZA4alel ohele} ol Astelel %= e,
srag g o WEClRlEEE A (100 - A e S (%)
e Qe o ge| MPE FF %) x 2L AP
— OE:I]L:_
2 Ao = AJRE wWHb7|2 Z HolFE A AXA(Salt meter, YK-31SA, Lutron

Electronics Co., Inc, USA)S o] &

&tol SA ko] W7t gl AAZMA BESto] SA S



TrAE F A8 FETHS ACAC Mol wet Addyor ZAHAY Ales e
2 Zelgh ¥ SR w BAE e dEYotE 4% Boric Acidell =R ste] E74H0.1
N-HCho.2 AA, ALAFE ol &sto] Axlate] ghud Fheks 3

- TR
T F A2 FEdES AOAC Mol we 16T 44 7t dxgoem SA4E
Y FFS AolE FFHE ol &kl AR 2 g A Hol 105TAA FA7tER el o3
AXAAA 23] AR 7E v AA &S W7A] 43

S
BRz @ 7

~z5A
E54E SASY] A8 2 g9 MES FAE AGsA A F AE 5 ecm9
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Microtac S3500 Laser Diffraction analyzer(S3500, Microtac, Korea)S o] &3dle] A2 &

A& AASER o™, Air compressors ©]-&3ste] kS g

34 2,
Z%¥ APHO| 22 ofgf ARy 2o

(a) (b)
23850. APH powder (a) 120C (b) 140TC
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¥ 37. Specification of APH powder

Inlet Zoud FEeE oB a4 QA
o TER) (%) _
temperature(C) (% (% = (%) (um)
120C 74.87 9.39 72.3 7.03 0.230 0.17 8.28
140°C 73.62 9.32 71.8 7.67 0.246 0.15 8.65

- g, WA o] 120TColAl 140Col A B 2h7y 1.25%, 05% =2 AS &< 3|
E 7 ode 9%, s FEEEE, §549 45 Inlet temperatured] wE 574
apol7b AR &2 AE g2l & E ¢ e JARATe] A S+ Aspirator, Q-flow?
242 24 3 F U Folgt A EE

o A&

Inlet temperatureol] W& EA =
A HTh & 2aid gheko] =&
2 MAAstazr st om olFA wrEolzl i

u

WS FE 2 5 AN Aggregations UFeo2H4 QHFA
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lo 4y iﬁi
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S
(@)

webA Q)+ 2% (inlet temperature) S 120CE F4A3d}a &< % (Aspirator) S 0.52
[e)

m3/min, & 4T %% (Pump speed):= 322 ml/h, %k(Q flow)& 35 mm= 1A O ZH
T&0] 70% o]fo] i, el d shako] 749% o]l AUFAAANE dE T AUS
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CERTIFICATE OF ANALYSIS Transactron Certification
(R & D and Quality Control Section)
Issund to: DS GLOBAL CO, LTD,, AM 1605, Dascheong Tower, 13-3, ;
Gaepo-Dong, GANGNAM-GU, SE0LSOUTH KOREA . Hame b Bisiness: BHARAT BLLICD = e
Tol: 822-3413-7030  Fay.: 822-3413-7032 —
_— Yo B e Address PAKHANA-MADBNA ROAD, TARAGH], (1CT, KARNAL INDHA

Batch No: Expiry: 24 menths from the date of
n oRRsi manufacturing

Neme of Buiness: D5 Sio@a co,TD

Produet: ORGANIC BROWN RICE SYRUP 60 OF Furthases i
Address AMIE0S, DAECHEDNG TOWER, 19-3 GAERD-DONG, GANGNAM-GL
 Physical & Chemical Proputies: - SECRIL, SOUTH KOREA
4 Artual Test Resufts.
Tagtspeciatrs a Hap: ORGANIC BROWN RICE SYRUP Type of Cottification: FIPA

| o | |

| _om. | Amgunt - e

| W) awre . i 2rtification Ma: 94-8-18
T t Mhisisactin Greas: 15120k / Met: 14,400k

i P Inunice Mo BGIT/1E
i B/ Nov: KMTEOLHO100663

Oither Infarmatian:

This & 10 certify e above described transactisn of organiz fouds, et (inclding non-pesticide!

feultural praducts) pursuant to Section 2 of Article 13 (Section 1 of Artice 41} of the Enfercameant]
Requiations of the Act an Promaticn of Emaranrment-friendly Agricufture and Fishmifes, and
Mafingement and Support far O
©od and Rural Affaire

ganic Foods under the jurisdiction of the Ministry ol Agricudture,

‘. Sllmwdll

Toratplan e |

_ HPLE PROFILE: :

‘ 1313711

Ly,

| _ Methed. A -
| LT Administrator of Certification B
V.. ‘ o

"s‘!!.é-v..!. 1 & L .

OTHER CHERACTERISTICS:
Artificial Swweteners; oot detecud
« Melamine Congalns no melamion
Preservatives. No traces of pressrvatives

Dhuality Contrel
Factory & Regd. Hoad Offica ; Pakhans-Nadans Road. Vill Pakhana, Temaori- 132116 (Karnal) INDIA
Tol, ; #01-1745-244001, 244002, 244003 Fax * +31- U’m

E-nrail © o i

CIN W95231HR2005P TCHISTET
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(T AEXGY - BRFALAL §7% FEAS )
AE7lna Foolpel AT AUEALAG olF A8 F71% FEe 5
A, 24 ek 2 AZAIS BARAT /1% FRAgel R FAEAL
E9 HACCPR A 82 A, AutZsdel et F7hHos 298 ARz ad
o thatel F/HUEL WAl B

S|
il R4 o
O AAl F7IdsaAd e F55 14 7Ie> AAE A Fo}h A Fof okt
AA AETAR okl WEg Fuale 9w WA JEL Agetd B
ahole

) FHEEY 0T FES, SECIES B354 § L e R Ay
7FIEE YA T8 2 vk § ER R gt de s A =
FEe FlEE ey, A= o FAELE Qs 8 g HEE A
S= FE g2 pHsk] Hash

O FEue} g F(EX)S T=
o] 9% 02 pg/g otz AAF]

O H3 Codexoll A= Heol &7+ = ofol talAw 0.3 pg/go= AAsta o
o Afycie] A ofFeW 05 pg/g, a4t 2 WE ofdllF{FE 10 pg/g, WrtaE o
0.3 ng/g, M2 &= o}5F 05 pg/g 501, EUY A%+ AdgdFo] =2 9504 u
g/g)e AlQeta 02 pg/g= Askal A=

O 7lew AR3E7|eS ZAEIEA 559 49 02 ng/g, AF=+ 0.1 pg/g, dvk=
= 0.05 pg/g, 2= 0.05 ng/g, 3 2.0 ng/g 5°lH, EUL A= A ghaFo]
=2 11501 pg/g)oll ALstar 0.05 ng/gsE A3kl AL

O HpolAY oldl S thak A3 Al AolA A PHHoR Qe iz al
nom @ AFo] A% rEo Ja FIlE ofF, HFFY AFolA wol A
H(Kim et al., 2008)

O T3k mAESHA g A% kS AFsH7] Aste] &Ae F w2 FEEEF A

=2 443

b5 38 Eoew Y& 05 ug/g ©ls JtEF
A0

O AEA o=

- A/ B Yl e FHE vlo] oA

Y =
- s rdAd B AFGAAG U FE AR S s s, ST

) sekA, 584 dajes 3ot

O &A1Y T55 T 24 &A1Y Fu5 A2 AF3dAY U me FA33 S
ol g3t AAHYE TR o 7I=H(Cd), F-2(Cw), °Fd(Zn), Z&(Cr), 7IHMn)
2 12 (Ni)2 Inductively Coupled Plasma Spectrometer(HITACHI, P-401, Tokyo,
Japan)®, @(Pb)2 ICP-MS Perkin-Elmer, Elan 6000, Wellesley, MA, USA)= =1 &+
g St AeETHFoE HeHlAY. 54 A= ofd 19 2R+



# 38 ARTALAY TS5 TF

Heavy metals (pg/g)
cd Cr Cu Mn N1 Pb Ze

HAP® | <0.000 | 0.006 0.113 0.055 0.017 0.000 0.808

Sample

“hydrolysis of animal protein

B oaAle] BAA S 2R FFE EFAd AN A= W, ASELe A
o] AEE A L0000 ug/g 013 TE FRE dAAE wuleA BEE ] 94
P TN 4 ANS

AAE Azl wpel WA 2Ae] hdA WS St wlo] oAl obul Fa RS
)\ —

AA et o A8 W (2012, J. of Food Science)® W+ S ¢k7t =& 3ol HPLC
Alliance €2695 system (Waters Corperation, Milford, MA, USA)& 5
I FEde BF Sigma (USA)AMA A Fd3te] A8 e HPLC +4
FEo HER

i
o
o
ot
o

at

¥ 38. HPLC &4z4

Column YMC Triart C18 (4.6 X 250mm, 5um, 12nm)
Flow rate 1.0 ml/min
Absorbance UV/Vis detector- 254 nm

Injection volume | 20 ul

Run time 25 min

Moblie phase A: 0.1 M ammonium acetate, B: acetonitrile

01 M ammonium acetate (0-20min), to 50%
acetonitrile in water (20min-25min)

Gradient condition

2 A 2HeA EEEE 5 BT SAHNT Aurs A vlo]l Ay ofwlE&
A A vpo] Al ofnlo] HEEHA ke (oke Ll an).

A EFH A FAES] vlol @AY ofyl 7| histamineSZA WE o R, IO,
FxY Ax/Ad 5 e AEe A, e, AEA F)ol diske] 200 ug/g ol st
(ALso, geol 7, Ao, FX], o], dX], 4HA, Fojg, v, =Xxvkefo] g3hH=E
Tk glom,

w3l v EU, & % gAdA= 5 A8 7oA o] 8 7HEEo = histamine A&

N

o =
ZleA g AR S dAStEHE =89S ot dow, IAAE Y]
(CODEX)+= A F(fish sauce)®] 9AMPAE Fstatazt stal .
N A o] +24 A3 histamine % Hlo] @AY o}l (Tyramine, Putrescine, Spermidine,
Cadaverine) 4l thato] AntExl Aol HEHA FRkow F77beE AFo &
AMZA 3heh4 fsle it flas ST 7 UM
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(A) Tyramine:19.424 (B) Putrescine: 16.239 (C) Spermidine: 20.291 (D) Cadaverine: 17.043 (D)
Histamine: 17.071
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£39. MEAEA 9 specification

_ ] . A7
H=(%) | =EHH(%) | TE2FEF (%) | FEEEVE | FFE(%)
(um)
9.12 74.38 7.67 0.246 0.15 8.65
W] FEdE % 2@ s 4 7673 02469 ghe 7FA AL e
Mol e

AFE QbAoA Fad AXEMN AXEZLE &7 Al
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0.90
0.88
0.80
0.75
0.61
0.61

Organism group
Most spoilage bacteria
Most spoilage yeasts
Most spoilage moulds
Halophilic bacteria
Osmophilic yeasts

Xerophilic moulds
I¥852. Minimum aw values for growth of microorganism group in food.
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2 543 morphology”’F €2k ttal B 13193, (Nathamol, 2010)

toem filgsi12

19854, Morphology of spray-dried-fish sauce powder with different salt concentration
produced at 120°C; (A) 25%, (B) 22%, (C) 18%, (D) 14%, (E) 10%, (F) 6%, (G) 2%.

O olo] wel A% 0.7~09%2 #ut=H A (APH)SF 7150 FAFSE o (o) 4 5=4)
o HES Y2 gozH I FEE A3 AxI AA AN (IS B
ZE B3 EEAES wEo % ¥ B9 physicochemical properties$}t

morphology S 4] 1

| Pretreatmert I

Ty |
Micwith L,

| Adderzyme 3 Hydrolysis
] i
] o
Inactivation of enzyme ‘»"-1' 90°C, 15 min |

v

Xddtiona I 0 ¢
e
| Centrifugation | &) 300009, 15min x|

Filtraticn & Whatmanpaper1 |

2955, Flow chart of anchovy hydrolysate production.

e‘;,‘r Mixer for 2min I

fd - N
= 0-5C 30min |




O Spray drying A5 & oo} o

3 40. Spray drying A

Table. Conditions of spray drying experiments

Inlet temp (%)  Aspirator (m*fmin) Feed rate (mi/h) Q-flow (mm)
Table. Actual salt concentrations as well as total soluble solids offish sauce ﬁg 046 450 35
produced at various
Sample Targeted salt .
] Total soluble solid (%)
(500 mL) concentration (%)
R 100% (Control) 230 $»9 =02
Ri& =82 170 30201
RA =64 130 25801
R4 = 46 70 0800
RA =28 45 153 200 |
A 100% 07 10201
B WEHLOE A APH
Aof AHBE 22AZ7] (Mini spray dryer B-290, Buchi, Sweden)
o olserd 54
S g BERAZ F9) 448 BEoln Bwe) g £EFY FUHE oO4e] 13
- o = = =
2 @33 AFe Sqehe] olze} ol At %= veh

Buaz sg o WECIA SR R X(100 - A 2] SRk (%))
T A - = - .
T Je Ay nPBgF %) FIE NG

- SR Aw A% 9 Particle size distributiong =43t

- Bulk density: Bulk density: A &9 & Ehﬂr S 2 8E AL AlRe Hu
of 100 mL Wl=AHYE =2 % A5 oF 15 g& Zu7]d HHs] S
Haddye Fold Adde was ¢o] FI3(mL)=E 3td i, A (g)S
B TJM H] 2 Bulk densityE YERY.

- SEM: E5F 7% ¥ 459 dFxre EFAx719 d+ &% (Inlet temperature) ol
2 Ax F2RE AHRT] 98t SEM(Scanning electron microscope)S 4% &
FAZ7E " B4 °F 5 mgS carbon tape ©] <2 & SEM(SNE-3000MB, Sec,
Korea) © & 15 kVolA 200081 2 4=k e 2 A715 =A3gH

- XRD: XRD¥ 2o AASEE Yely= AujzA, X-A 34227 (X-ray
diffractometer, Miniflex I, Rigaku)E& °©]83Fo] Z} Al tlsto] 26-89° W ¢l A]

FAFS S 1°%/min, 0.02° FFA o2 A3

- EDS: &% ¢4# 14H9] 94 24S 54 }7] $3ste] EDS(X flash 630H Mini,
Bruker) #H]E o]83}o], 7} 20 kV, working distance 15 mmeoll A =% g

- Caking Test: Caking Test: Rheometer model (Anton Paar, MCR 302)& o] &3}%)
5. 3 kPa®l ¥ o= Normal forceZ} 565 No| & wj71x] 1837 §X3tY =8+ H
(Caking), StirrerE w At A& YA7+A WelF < VelocityES 125 um/s & 80
% A3 % Rotational speed & 0.1 rpmo. 2 7}l =43

H

A&
0 mL

ey
T

&1‘

do 2
e =

i)

lf nlo
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A 100 AR = 218 AR =46 A 100 AR = 28 AR =486

AR = B4 AR = 82 R 100 AR = B4 AR = 82 E 100
T1¥56. Appearance of spray dried fish sauce with inlet temperature of

approximately.140C (¥) 120C (%) produced. (R: th9+40iztd, A: APH)

3£41. Color of spray dried fish sauce

Sample Inlet temperature(C) L a b AEab
20,02 * 2002 *
120 039 001|026 003 oo
R 100% 1945 + 1947 +
140 078 + 001 |0.16 + 0.01
0.01 0.01
2142 + 2143 +
120 061+ 002|039 £ 00L| oo
RiA= 82 20.02 + 2133 +
140 819 + 0.00 | 3.06 + 0.02
0.04 0.10
2450 * 2472 *
120 240 + 003 | 077 £ 001 | o
R'A =64 2654 + 2672 +
140 263 + 001 | 167 + 001
0.02 0.02
2738 + 2781 =
120 483 % 003|169 £ 000 T o
R'A = 46 2038 + 2084 *
140 456 + 002 | 253 + 0.00
0.03 0.03
2760 * 0877 +
120 740 £ 001|244 £ 000 T o
R'A =28 2062 * 3037 +
140 653 + 001 | 141 + 0.00
0.01 0.01




36.00 3777 +
120 989 2 008|575 £ 005 o
(o) . .
A 100% 32.30 * 3350 *
140 804 + 000 | 378 + 0.00
0.02 0.03
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Wl whgelzl A% Hurel zuwd FBS Fsel okdl E 4l A% @ ANG

¥ 42. Moisture content, Product recovery, Total nitrogen and Bulk density of
spray—dried anchovy hydrolysate powder

Inlet air Salt . Product Total Bulk
Moisture ) ]

Sample | temperature | content (%) recovery nitrogen density

(C) (%) (%) (%) (g/mL)

R 100% 120 5.44 + 0.05 56.76 450 + 0.01 0.476

(Control) 140 68.5 5.08 £ 0.14 75.10 474 = 0.01 0.455

R:A = 120 594 £ 0.19 52.23 5.63 £ 0.02 0.455

8:2 140 61.6 534 £ 0.17 57.75 546 £ 0.00 0.425

R:A = 120 6.19 £ 0.15 56.74 6.14 £ 0.01 0.628

64 140 6 587+ 008 6931 | 604 = 002 | 0419

R:A = 120 6.5 £ 0.21 59.79 6.92 £ 0.04 0.576

4:6 140 477 6.40 = 0.09 62.74 6.94 £ 0.00 0.522

R:A = 120 10.81 + 0.14 55.29 8.66 = 0.02 0.589

2:8 140 33.8 840 = 0.11 58.59 876 £ 0.03 0.512

120 1567 £ 0.23 42.96 11.74 + 0.02 0.566

A 100% 140 114 8.67 £ 0.09 50.82 11.88 + 0.07 0.342
R td kol 7hd, Ar APH

O Moisture content

- 3 419 Moisture(%) SA8#%= M, FHEH= A A8 A w571 S7Fgel wet
Azxd 4o FEFFo] AoAe= S g2 & F AU ol AMd =7t o}
EFAx T olsdte] AAHE & 4 7 87 WEd

- 3 FAEE A A5 9 A FE9 feed flow ratedl A inlet temperature”}
Z7 ebd FEsheFo] 7hAsh o]# 3t A inlet temperature’t S7Fgte] whel &7 <]
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@)

A GE7F #Aaste], A% T droplets®] & &80 F75H

kA, AF] FES EFAI7IA e e

2 3 A] inlet temperatures =2 Aol £& FHolg AR H.

Product recovery

ghel wel FEo] groldEs gl
H

1~ 42 puel Sy agel BAgel Al o] o} dropletso] 71%7]

Wele] o & Uy o
e FUEE A A7 AFEE AAHS| il inlet temperatures =7FA171WH, S
SkQlst A5 V20 Ax Fo 1A mHol w2 A PFAFHo A

Total nitrogen
%418 T 29 A S APHE Ho] =55 2uild gafo] ol s & 4 9%
ol= APH A}A 9] protein &&o] =2
Ayl AA A5 o Hx7 9T ) inlet temperatured] wWE Xl F o]
el Zol= glAow, EHAXE BT &2 Al A 2dWAE HolE F7] f5)A
inlet temperatureA zpol 7} obd FQdE &= A5 wiFH|E nHof Aoz
.
Bulk density: H%E 2 A9 9 F&7} YoldFE SR =5 wahA, HE
o] O
= .

7t w8 =o] EA8t7] Wizl bulk density’t S7HeFA S SF
3 03

orr & N do i

[e]

A"}t inlet temperature®ll
Particle size distribution

33] WkE-3 particle size distribution®] =% 3t % comparison plot < o} % 429}

1% 5600 A A8 5

¥ 43. Particle size (ym) of spray-dried anchovy hydrolasate powder

Sample Inlet air temperature

120C 140°C

R 100% (Control) 13.28 13.42
R:A = 82 13.50 13.86
R:A = 64 14.28 14.33
R:A = 46 14.78 15.14
R:A = 28 19.30 17.76

A 100% 16.03 16.48

(R: the5=ako] 7+, A: APH)
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1957, Particle size distribution of spray-dried anchovy hydrolysate powder.
Distributions are representative of triplicate experiments.

- Particle size distributions= & +%29 ¢ s=7F YoldaE AX = AFS BAA
ub Bo] o »% 2 nlet temperatureo] A GTFS W XA eSS A = QUAL.

O Morphology

- Nathamol, 2010¢] H 3o w2 F]5t= H4A 5] vjPdH] & (Y95 5) inlet
temperature®] ™z} morphology el W37} o1& Aolgt
BEE 2 inlet temperature 719 @We}l, morphology #Fo]E& #&s] Bz} 3 o] =

o~

ofef 17 573 #o] s

Bid = 28 A 10090

BA = 46 RiA = 28 A 100% TA - 45

1 958. Morphology of spray-dired anchovy hydrolysate powder with inlet air
temperature of 120C (&), 140C (%) produced. (R: dg+4toizta, A: APH)

-9 29 579 o] HF BEY ¢ % Y inlet temperatureo] F¥glo] AAH o=
T T Bl

- FYPHE 9 AFEY dE7F 2S94 F hollow structure’} @S AIFS HY=d), o
v AT 22 Aok w3, dild w27 =] "t 571 Aol wig- e
dojut7] w9l

- B Qe we A, dald s ol wet £9 Sto] =AM &
He O FF0] 28 A7 fs Wad w7A A4S F2EHA shriveled

structures = g

- Inlet temperature®] W& z}o]l= AL glo <]
w2} A | Inlet temperaturet™ o] YA} Bfo|= gl AL gloy HF +d
o] A YA Bgell HFE /3= AS A
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XRD (X-Ray Diffractometer)

Az g8 d 355 7Hd 6714 A4 A F = inlet temperatureZ} 140C oA F<) &)<
e Y AR ZAsteE EA sk ofel 1® 580 UERY.

XRD 3 d=49 ZX](Peaks)?] Y A+= AAWH(Crystalline)e] 7+2 S, =oli= ZAA 9
A7]1E YERH, base lineS 258 3| dad712] 9] Eol= F7 3 (Amorphous)d < 2
A7]E YER.

TrAx g 282 FdHeE 9 s=7F Aadtel mel Xeray A sjEl e va A=

2o o] hAagte] wel, AAstert 4TS 4 5 NS

ol ¥ TE7F =& E NaCl %7} o} AAs =7 A »}EM , =7t 7HE
= o

ﬁd
(@)
=
<
wn
<
&
=5
(@)
)
k)
PEE
o o
Q
3
O
s
=
o
[
w

w2 APH 100%+ 3] A7F YEbUA] 8 302 Ho
vt o wol EARL % & AN

lllll
lelele

lelele
JJJJJ

ﬁ o b g .
20 30 40 50 60 70 80 90 o+ L

Scattering angle 2 & (degree) £ g i il

3859, XRD patterns of spray-dried Z¥H60. Crust elemental compositions
anchovy hydrolysate powder with (EDS) of spray—dired anchovy
different salt concentrations (0.7-23% hydrolysate powder with different salt

wW/W).
1407C.

Spray drying was conducted at concentrations (0.7-23% w/w). Spray
drying was conducted at 140TC.

O EDS(Energy Dispersive X-ray Spectrometer)

- EDS% SEMol|l ##t=of 4], whab B particle 59 W 4x748 F48= %
H] 2 inlet temperature 140CoIA A x3 FHFE +29 d X particle Y YAk
TS glste] 29 599 A

- a9 5994 B 4 %ol X 3 #¢-S F = carbohydrates ¢ NaCl= -4 = o]

AR AN OT—El] I‘:;
carbohydrates®] st=2 ¢

2=
olod 57 al, Na*ég—a’c%
3]

&5 1.94%00 A 22.46% % 578t aL

<=7
FEIL RS IS G 5 AN

O Caking Test
- A T SAFY FHE8 RN caking o] Fastthal o] o ] o4 F
©7b g e APHSE o792 4 A9 caking AEE obg) 1% 600] hehyl,
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dicarbonyl compound’} A& 3sle] acrylamideE A ES <1813 11, Yokotsukaet
(1986)2 7Fdoll A 0.9% 9 asparagines X3$Hsttlal s A8

T FrefotumAbe] 3ol mol A M AlFol A& A HELA AWNEE T
acrylamide®] A 3¢S AES Hart S Ao Aty H.

webA AAFE A B2 frlE 471bEe shekA-=e A Yl AsE A7 B EA L
HER, F30]54, acrylamide 2 ol&S AAsta

£, 2 AES S e AEel7] wiiel Al
S
=

e R ERNTE:

sheba-ge) 4 galass FAsA TR B ATH AFE) FAFAATAAN
NEZA NETA L BaxAl o 42t dass 189S

Fp7) ol A4 FAFEFAN wpzwl AEFAS wlaste] dukal#(1X10°

CFU/ML ol&}) @ &&x F3go] #(E@3)d tsh 724 AA o] gom AFEFo
2 BEHHE upay s AEeas F22EFS HxaA st 23850 oA &S
T3 (Ao B, 104-107)0] wam vpa e s Ag$2s 135Tol A 447k 7hd o)
T AYE YO A2 FAsta BT AdFow I8 Do) kxm w AEZ g
5 AWl EA AHE EAena g
22 2EYUS JIZaA e A9 AGzA0R AF/S £ 137506C, 2 2pH
T 5.078.0% = (4] 2k
sk Al

6.077.0, A4 7Fs pHHS 50790, F+&4 % 0.95070.960 . &

2015; Labbé, 2000; ICMSF , 1996) vpAd el Mg 29 & E’O} EAE s 7t

TR, SF, SRAE F2 APk 201524 AR o] cldte] AHL

FAFNAE AR 5 902 Rolet AR,

Fgol= ATRT B FRAYEAAE 27 YKo (06]) 7Fsdtel Tl F7

ALAFAA APl wuso] A=(2 A 2015) obELEN ST A
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o

vg AFeA el easwas] EgFE ook gk Ik

T B2 HY AFHS QCTFHEY HAd2EE 0CT=E sd MAZS HAE A
71710l SEA o Az F FFR ffairt 2 5 dS Aol AdE
upA e 2~ Al g-2ol i Ve 2 A AARS A

EH, QWA BE JEII% oA WARe HAYGEAL WEIA Tl
A5 LAY AAEHAT 9% F FESGE wet vAE(FFe], 28, AFE
#)9) Aol sl Ao A Bamz dAFel W FALHE dH AnE we
o dQ9 7 AkE.

UZ}E}/\-] o ro o7k 97 71%o) /th’tﬂ AL AE dxA o= %‘i/‘ﬂ'&, of) &+t
o, ER, FFo] vy A MY a2 AAstaat &

AEH SR,

A AL AFES A FEAL pH, 4L, oFEFE R #30lE AR HF
g

stetx Qe ea: Bl2MA HES F%o]5 4, acrylamide

214 fal e o5 ()

A=A Qe Q4 AukA T, &5, 5339, B. cereus
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13¥862. LC-MS/MS Chromatograms (A) 50 ppb acrylamide standard, (B) 3+7%.

A. standard [13C3]-acrylamide peak at t
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F 47 B 5271538 AF S

&= -8
A asse 470% 4
Z7]2% 20TColA BT7HA (A7 55TH)
dE=41 | point 1 2 3 4 5 6 7 8 9 10 11 12 13
2%=(T) 20 255 31 365 42 475 52 575 63 685 74 795 &
7 eETgt ¥QEdw Ans AHAstel 2adel A4 ¥4 Axe Total
AAFS | nitrogen, <FE=, pH, A=, w80 B FUHHoR A= FEIdEFE 54
)
TE A9C 3508 ZANGE
O A4
- FAL(TN%)S #4247 1.14~1.16% oz 2=Wsle] W 2ol #zd & gl
o mE BANRAA o] NETFAQ FHEETFAKS) Fxge] FANFE
T A%, w/v)ol EF 1004 wEEkal e
- TFEE S 1449~1612%% 2=t e SAE #Ed 5 gl e
AR 7R FFEE TY 60% oS BT S5 o] AU
48 dEYELS fUlE A A FH284¢ ¥
Time Total Pure Moisture o )
) pH Salinity (%) Fungi
(h) | Nitrogen(%) | extract(%) content(%)
1 1.15+0.02 15.31+0.53 4.75+0.00 70.98+0.53 13.7+0.00 ND
2 1.15+0.01 15.78+0.68 4.75+0.00 70.61+0.68 13.6+0.00 ND
3 1.15+0.00 15.08+0.98 4.75+0.01 71.41+0.98 13.5+0.00 ND
4 1.15+0.01 16.09+0.80 4.74+0.00 71.30+0.80 13.6+0.00 ND
5 1.14+0.00 15.27+0.68 4.76+0.00 70.70+0.68 13.6+0.00 ND
6 1.15+0.01 15.72+0.17 4.76+0.00 70.68+0.17 13.6+0.00 ND
7 1.13+0.01 15.74+0.31 4.75+0.00 70.75+0.31 13.5+0.00 ND
8 1.14+0.00 15.30+0.86 4.74+0.00 71.29+0.86 13.4+0.00 ND
9 1.14+0.01 15.98+0.13 4.75+0.00 70.51+0.13 13.5+0.00 ND
10 1.14+0.01 15.87+0.04 4.76+0.00 70.72+0.04 13.4+0.00 ND
11 1.16+0.01 15.96+0.25 4.76+0.00 70.73+0.25 13.3+0.00 ND
12 1.16+0.01 15.13+0.49 4.75+0.00 71.46+0.49 13.4+0.00 ND
13 1.16+0.00 15.24+0.27 4.75+0.00 71.35+0.27 13.4+0.00 ND
- T (%) 70.29~71.46%, pHT 4.74~4.75 E A A3 (%) JA] =¥ stol| mE
BE AgadA 27] AEe] #40(1251.0)7 AolE FRld & glls. #H5(2013)
o] Bare] mE Ay 7HFe] R (685~75.4), pH(4.60~517)9% B 279 A=
oAl Rkl S-S T+
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Saltinity (3)

=] (¥ = @ &

[
=

-
=)

55

[
=}
n

4.5

pH
s

35

25

o 1 Z 3 4 5 & T B 8 10 11 12 13 e
a 1 2 3 4 5 ] 7 B L] 10 11 1z 13
Time (h)

Time {h}

70 B — 16 W}?W
60 14

e
™

&

Pure extract (%)

w
&

Watercontent (%)

o 1 Zz 3 4 5 6 7 8 9 10 11 12 13 0 1 2 3 4 5 3 7 8 a 10 11 12 13
Time (h) Time (h)

Y865 €% F7F FY A S84 WHe o=,

Hunter value?! L, a, b ® color difference ¢! AE #S =4 3 A3 A7lo] A
TFE AF HEE YE U= Like 2835~2857, A= agt2 -0.10~0.38, 24
% b 0.13~078 @ ANA AR(AR) Zhe 006~078% Lwo] we fojH o
T B faste A4S #AFEE e

49, GEYE2 775 A AE A=W

Time (h)

1 2 3 4 5 6 7 8 9 10 11 12 13

28.40 | 28.43 | 28.40 | 28.40 | 28.47 | 28.57 | 28.35 | 28.44 | 28.39 | 28.46 | 28.39 | 28.53 | 28.37

0.00 |0.04 |-0.10 |-0.05 -0.08 093 |-0.08 |0.22 |-0.02 |[0.38 |0.02 |0.20 |0.00

-093 | -096 | -099 |-099 |-093 |-074 |-095 |-091 |-098 |-0.88 |-0.99 |-0.80 |-0.96

018 016 [030 025 1013 1078 028 [0.06 [022 [020 [0.19 |0.16 |0.19
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AFARA B 6714 1ES AEF Ak, 7715 9F AEE AEFn Jonz 3
F ookl BAE Qdn BREYd, tw JE AF AFA FhE ARFAAE @
A F SR QFUY ARTA EHF AA @ok £7] 9SS WL 5 Qe 4
RolA W FH 1B AF ARE Fal FANRYE AFu]Eo] 19%0] 1 o] BRFUAE

EFGE WR 108 FFol 5% vmelnz sFe] Attty B

AT we AZTHES QCEFAE W 715 F2AP) BRAFAAE WGl
Grg UE AFOR B AFS AAGuASHE =3FF) HACCP plantt 523
CpPe} CCPE #gstd H.

‘T2l HACCP pland] #3t R E AFFAHY FF3t 7FE 523 CCPEA
A T

7= We
o T
ol 8 £

24
aH & cok Bacilus cereus
A s | Ha=k 3 A4
= A2 | AFEL 90+3c, EFAZF EEOY
A A7 =%, H7 AT
() g2 22=: 29 3 OA 7% o|4uA 2g
ciige |9 (2) 427] Q2EJ} s0co] ERR W LBAT AT Y B8 ANE 0|
+ PUHY 20l 12517 B4 97 U HACCP Dgold H1g
gL = Al ™ Batch OiC}
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(4) A2 A8 77F =%
(7H-1. 24 - & A(protease)

1) A FE2EF9 A5#E &9l
Hdo] g xE A FENS A X3 proteased] WHEZC 7]5¢ A578S do}
B
= .
7H 283 Ah FEA Ax
07]¢

YA E g83lo] Aol F homogenizer® &

HEE AAT 7]199E choppingdliL,
i‘i]ri H, AP xz AZ F, 2 S 4TA 3000g= 30+=3F centrifugeste] 19 4
of

S FH3t AFEE (Ha, 2013)
A& AAR dlel=9] 455 chopping F, I'l V&2 SH5-E HUtstal M S
& % homogenizer= @33 T, o|HER AE F, T AHS 4TlA
1500g %= 203t centrifugestel 19] 5 & FHske] A&k (Ketnawa, 2012)
Ol & A F& (FAtes 28 AE)
A4 2 Bd5e AASL Fe FdoE9 HAE chopping ¥, 111 Hl &2 SRTE
HA7tsta A E &83te] Zols § homogenizer & A3} §F oYxz AE T
2 o NS 4TA 1500g2 203 centrifugedte] 19 A5 HS FHalo] ALE-3

(Ketnawa, 2012)
) d528 gl
O ¢F 15x15%15 mme] FEEY] 59 drpelis &2 Foljste] &#4]¥ PE 3%
Ao ¥ & 719 xag4adS AZo] BT AAE w71x(50mL) ¥l HAAA. 1
$ 30T =AM 6A1%Y, 1241 3F, 182 7F, 24A13F2] 74 ol e} texture analyzer

(CT3 4500, Brookfield, USA)& Ab-&3te] 59 s #&s| AS2E&S &A%

OAN 79 I FE2E°] BF A48 4&FS 73,

7191 &Y A, AL 59 AEG514AN)AA 6A17HE¢E A Fo] 1522NE =
e AL g (p<0.05) I Fol= 124 7kol A 896N &2 7HA(p<0.05)3F |, 18

AlZE 24A7F B AE7E Aadte AES B 79 FEE A54E8S ste A
B

Ol & (%) FE=2 45, As 59 FE=(3514N)ol A 643, 12413k A&
o AE7} Fol=e AYES w1 F 18417, 244175 16.86N, 11.23N = A %7}
AAaTE FRsH (p<0.05) FAANEF (=) FEEC] AFAE st A4S FAT

Ol & FAHE (AA) FEEY A5, As +59 AEoA 6417t A +
2358N9 A& Holw 743 (p<0.05) L o]F 12411k, 18A1%L, 24Xt 53t Al
BE7t ke AES Hol gl E ks dS28S &l
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#53. B4 HA A WE 59 Fx ¥

Hardness (N)
T
kiwi fruit i le fruit i i
ineapple frui ineapple core
(fruit + seed) preapp PIeapp
G
Ohr 3514 + 1.01 35.14 + 1.01° 35.14 = 1.01°
6hr 15.22 + 4.08" 29.53 + 7.44" 2358 + 2.07
12hr 8.96 + 2.74° 21.78 + 13.31* 23.94 + 0.76"
18hr 8.84 + 3.50° 16.86 + 3.08" 20.39 + 9.64"
24hr 8.18 + 4.17¢ 11.23 + 3.08° 18.60 + 9.01°
EAE g5 Mean + SD.
bcEAA B2 53 794 EA (by ANOVA test, Duncan)

2) d5 A4

7h 985 2~a8Y
Oprotease 28] Q= thil /b4 sHAEe] thstel #71% AR Faelr, 44, 24 4
wo @ug uaste] A4
54, FII7HEAENLE S A3 2o BAE FHE AAE &A 239

8= = Total activity

I FF/F target protease dE=Ta (=<l ( mol/mL)

7Hs o - ol 7] F) per 1kg fruit

Pineapple Bromelain - - 68,800,000

°F 1000 /100g
Kiwi fruit Actinidin iy (=2l 59,520,000
7| E-W 2 o] A)
°F 15009¥ /100g

Fig Ficin F&of (& A 22,826,720
&A% )

Papaya Papain - - 27,093,280
ND °f 900 /100g

Pear (38kDa “8 A 71 (el = 20,505,872
g ) &A= )

O&d4L7E 7Hd =oha &efxl slofE &4 A7 oAl 3l 5 A wAR =v
AR vpvpope] A9 AP Frls AR FHEel e Alw AdE o Al
off. w3k Fahte) A, FEok AE £ Ve @ Ao elEglern & 3
of skl 714 A=l dolA AledH. 7I91ek vi= #w7lE ARV =5 7hestH, v

- 115 -




Hate] A A .

7199 4 1kg F 59,520,000 mol/mLe] total activityZS $Hfratar 9z, v
1kgd 20,505,872 pmol/mL9] total activityE $H-3tal 1ol 71917F o &34 <dS
H(Bai, 2000). ¥ =S EF ndste] 7P A4%3 d85E 795 A8

O
S
2 Ho Ob
2

i

) A4 98 (7191) &<

71919 Filw 28-S fste] 71919 THAFAE AFo A AEdR volEH
30]%

#55. A FGFAAA AF LR HolE ol = i 7] 9

A5 Kiwi fruit A= 71
. o, dod, AL
Kiwi, N o ~
o‘ Ué] . O] Ué] Tfa/ % =/ OO]:E/ ‘3_%
Chinese Gooseberry o
o2, Kiwi
Actinidia
3}y Actinidia deliciosa sty chinensis
Planch
e Ao
AT Er 1 AT E7 1%
V& <& s | @/ A
AEdE 4%
AHgrbs | AR A+ Al
)% s
v B} ° 27}
o 7

F 714 9 target enzyme®! actinidin® 3% HAE=E M udto] (A2
AbolE Zba1) 7}Z o] vral actinidin®] $F#Fo] %S Actinidia Deliciosa (Hayward)S £
A E

- 116 —




£56. 719 F WE FFHA Actinidin €4 (Zespri Aol E #i1)

Relative levels of actinidin in Zespri Kiwifruit varieties

7191 714 wiw

7V4 (100g%3)
i =zl
Cau Actinidin 4o &4 (%) | T e
dE2Y oA
Zespri Green (Hayward) 100
A °F 1000
Zespri Sweet Green 80 14 B =
Zespri Gold (Hortl6A) <1
Zespri SunGold 26 ==7]9 °F 1600
Zespri Charm 65

= (6
S AAS 7191E chopping ¥, oF 303+ =A]
31, homogenizer (POLYTRON® PT 2500

~

HMF-3260S, Hanil, Korea) = +#
E, KINEMATICA AG, Switzerland) =

et wdse F, ARE 20E BAAH ZAHEE. ZAFEFste] 42 oJAS 4T, 3000g =71
A 30%-7t centrifuge (eppendorf centrifuge 5810R, Eppendorf, Germany)ZS A}-&3] 4]

w2 sl el e FE AnE ARSI

kiwi fruit

Actimidia Deliciozag,
Haywad B2

chorpping

chopping & 2
rizer 30s

homogenizines

10000cpen 3min

squeezing

watE 2 HA A

R

centrifuging

47 3000g 30min

SES e
crude protease

storage

-20% A

3767 719 FE 499 AxF
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SR
7hH A1 & A
OdmM A 2350 += tyrosine ¢ ofri=ito] 280nm 4o HE& & FF3st= 9
2l & o] &3to], 71™Q] FRAIQle] TG EE] g4 oste] EalE JEE tyrosines
standard= 3s}o] =4 &
O&AE &3l 71d& ®Ealste] AGS ofn =4kl tyrosine®] Z F %= 280nmel A
SAEE A A3 BT o] BAAAA F3FE 49 0.170.9 (Absorbance)E.t} H]
A o S mu l7] wE o) folin reagentsS &-83fo] HAE = A 2 A A
of S &g E T

W) Al 2 &4 EAY

Otyrosined} &2

ofu] :=Ak3} folin reagent”} folin—ciocalteu W55 &}o] e}
chromophore®] 660nmol Al 349 H& 2z S53l= g S o] &
W d o] tyrosineS standard® 3dfo] H&l ¥

FE

ste] 71l FhAIQl
AeE =473}

OaAae @42 Corzo (2012) 59 RS WY 1% casein 7|28 HS FHstal &

2 1 mLE 7tste] & EE5a 2083 37C 5o WA F 10%

trichloroacetic acid (TCA) 2 mL& Yo W&& TAAI7] & &% 370)9Y I+

ol 307 WA A, vEgEhA] e wA o] o] ¥R FEW 045 m syringe

filterg AF&3sto] o #ato] of A 1mLo

50mM Na CO,&< 5 mL¥} Folin reagent 1
mLE 9olA &5 $ 37CAA 303+ WAA|7]3L UV-spectrophotometer (G10S

UV-Vis, Thermo Fisher, USA)E ©]&3}4 660nme] 3tdolA 3 Es 5743
OEnzyme activity= ts3 #o] 7

A&
1T I .

tyrosine equivalent released X total volume of assay x sample dilution
Enzyme factor
Activity = (6 mL)

(Unit) volume of enzyme X time in assay

(I mL) (20 min)
O7l% 4 =7t GAIzt (1) &kl

9 Za k0 o
(pmol/min/mL) & =74 4.

4

= 854 g4S
Ostandard® A}&-% += tyrosine?]

0.153 Unit/mL
A %k/\

i

o] 43 |y = 1.1647x + 0.0135 (R* = 0.9973)
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L-tyrosine standard curve

09
08
0.7
05 ~
05 4
0.4

03
0.2

01 4

Absorbance [660nM )

1968. tyrosine standard curve

5 F& &4 dWid g
7} Bradford®
OUV-Visible spectrophotometer (G10S UV-Vis, Thermo Fisher, USA)E o] &, &3 %
& 543t standard EZ <] BSAE 7|To 2 g ad @ido] dupikE S0+

PS o
A ST 7 A,

"y A O
— ( 4 _\ V4
o
O~

19¥869. Coomassie brilliant blue G-250¢] +=%

OA A A @M AS Coomassie dyeol] Asl=d o] 23 E dyed ~FHEY o]
& (ZA(466nm)—>FZ4(610nm)) o] doluAl ==t o] ZolE HARYAZ & 5 9l
+= 595nmoll 4] Coomassie dye—protein complex®| FE2-S =% 3}o] AME3)

odukx o g 3000Da "] wke] @A L Bradford assay® A HE ¢ fle=dH, 7199 4
9 ¢F 25kDa (Ha, 2013)°.2 7}53}7] wjio] o] WHES Fslo] A =3

Bradford assayE &3t ©uld AHS S Ay 7|9 2@ hele oF 2506
mg/mLe] Tl o] ExA) 3t
Ostandard® A& %+ tyrosine] =A< A3} vy = 0.8406x + 0.3827 (R* = 0.9967)
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BSA (Bovine Serum Albumin) standard curve

0.9
08
07
06
05 .
04 ¥
03
02
01
o . ; ; , : . mg/ml
0 01 02 03 04 05 0.5 (BSA)

4

b

s

23¥70. BSA (Bovine Serum Albumin) standard curve

6) F= 549 714 EBold A+
7H chemical 7] &2 # &

ogdd BAAHS 83ty vggst 7@ oA (Casein, Bovine Serum Albumin,
Isolated Soybean Protein)oll thdh z}ztol] st whwl Ha) A S =A3sle] 7|4 Eo]

BNA AdEAd)e &Ae

719 =89 7|® 504

016

014
012

o1
008
006
004
0.02

o T T

Casein Bovine Serum Isolated Soybean
Albumin (BSA) Protein (I5P)

Activity (prmal/ml/min)

1971, chemical 712 th3dt 7|2 SolA
¥AE 72 Mean + S.D.
w, ok BAH BS B3 FoQA A (by ANOVA test, Duncan)

O7]F& A A& AW Casein® 4ol ttE 7|2 (Bovine Serum Albumin,
Isolated Soybean Protein) ¢&] 7}%] 7] "o w& Eo|AS Hluslr] Y& =43 2
= ofg e} o casein>isolated soybean protein>bovine serum albumin 52

Toz a7t Hds
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sk G40 B4 ZT7HA7)7] 9ete] FEAAHS W88t Specific activity

v HEAERE 349 AAGEE Y. ofe] H99 Ammomum sulfate Zag NS A %3}

of 719 FEdqd Hrsk 5 dAlie], FAREE AR FEY9 SAS FEAA de &4
"8 0.0897 Unlt/mL 0]9 o

sulfate &9 AHEAE w FdE<] &A4Je] 05322 Unit/mL= 74 @eol 571

47 g om FA42 1247 sttt

=
=
=
o
X2
o
5 &
i
j:‘_ll
rlr
o)
=
=5
_‘\9
1y
\:110
oé.i
2
Fi\i
o "

5}91%. QAR AL 15000g, Smin,
AES 849 FHA 2 ghs By Fo] &4 4 WS ol gste] a4 A4S =4
Eig
¥ 57. Ammonium sulfate ©] &3 £38 A A3
A
X3tEEHe] (%) . Specific activity (Unit/mg)
(Unit/mL)
0~20 0.5322 1.2829
20~40 0.3051 0.3748
40~60 0.1659 0.3091

8) F= 49 MY 2 A F2 HY AT
7F hydrocolloid el E $3 gum T/ AE
7178 Aol gk gum =4 Ao, (FHFAAET A% AR FAY &
712 % 59 @ - Aol #Ag HE A7 (00129) - 3 EEHY FHMA 3z
A 13 #4) - F7I7FsAFE 5 AFE7HE B 7t REAR A&l Vhed &
F 5 AFHNMER AME 7HsE gums AEE
: 7ok (guar gum), 27 2~EXZ (locust bean gum)

¥ 58 F77MEAE T HAEHNE B /NFEZAZE AL 2

=27 AEATIER AR A JNERZAZ AFE A
=
33 () H4(%9) .
¢ ik 5]g-of 5181 9 & gof 7 51859
(INS)
TolA Guar gum 412 At X -
7ok Karaya gum 416 O Ak ¢l X —
Egzr~4A Tragacanth gum 413 @) A X -
EZEAZEGNH Locust bean gum 410 O FAE, SAE X -
A A, B
ek Xanthan gum 415 0 2 YA, Aol % _
H| 7] A =
O, A o
T, o =
olg}n]o}4 Arabic gum 414 O _ X -
; ¢ HAF AE
FH Carrageenan 407 O FrAlF X -
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1}) hydrocolloid & Ef ¢

ofx BH 4 = e RAE wastg o, o
L 3 %

L “ T
olAdE HIKsE 49 EAZENIHS HUbe 4 B

a4=dolHw
native vs. hydrocolloid (Guar gum, Locust bean gum)

025

02 T =

015 +

01

Activity {pmol/ml/min)

native enzy me guargum-enzyme  locust bean gum-
complex enzyme complex

Y74, B4 A9 "

HFAE #He Mean +

S
x oxx TAA BAS T F94 EA] (by ANOVA test, Duncan)

t}H Enzyme Kinetics
OEnzyme Kinetic parameters

- Km

HEg-4 7t Hoigtel vkl we] 7 d % (V 7} Vmax9 29 wj 9] substrate &%)
2 g4 74 ASeE & F A I wol Ao AeFE AL 49 substrate®
L Zud S5 E F de 24AYE A9® S

- Vmax

EAFHPGHFEZA, LY HAYEEE YEI S WA Eao] ol WehA| e
NAY= Fa3s @49 Km (Michaelis-Menten ¥ AH<F), Vmax (849 Hut$
£5)E F3517] 98k Pﬂ1«] Lineweaver-Burk plot-% o] &3le], Kme 7A3da
Vmax+ S7FE g1E. wabA, 249 714 stes F7bsta, a4 Ha 45%
AA S7he
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T Km Vmax
native enzyme 488.7 0.764
guar gum-enzyme complex 362.5 0.803
locust bean gum-enzyme complex | 459.5 0.835

¥ 59. 249 Km¥ Vmax

1/¥elodty {minmilfumal)

001 41[!3{ 4 0 0.005 o.01 0015 002
1/substrate (1/pmol}

#native enzy me Wguar gum-enzyme complex locust bean gum-enzyme complex

a9 75. Lineweaver-Burk plot

oh) 24 FAol mAE &
oTtget 2% oA ol AYE A L i (Y
P

(Fob7, 2A2END)Y E2T Mwon A5A = Fue £ (Fob7,
2AXENZA) GFF L8 20 0800I dEel ue) HAe] e AR
2.

%015 /!X\ - \E\‘%\
20 30 40 EDTemperatur:ﬂ(ec) 70 BO 90
2976, 9% £E AN B4 M@

vh) & BAel vl pHel %

ChFS pH EA M 9] ol Aelw A @S fh (WA W 054 Folt o)

(Fobdl, AzEN ] ELE MwAGgom A54H FRols Fue Ei (Fobd, 2

FoEng)7h ChFe pH 27 (pH 47100604 thzol ) $o] ®e AL nel
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o4 248G 24 Ad, A7 MR FoHe Aolg wolw Gt gaw AL T,

%

o

1
*

k%

e
%]
1

Turbidity (OD at 660nm)

0.0 T T T T
Control After 1th After 2h After 3h

«=Control vs. After 1h ##* Control vs. After 2h #**Control vs. After 3h
3P 79. Al E 339 gr

ct band 74 &S 9lgk SDS—page

gt} 7)9] 2EAE 1 12 4o] waterbathol A &4 24 24 2591 37CA 150rpme.
WHE-AIZL $- SDS-pages &3l Gt o] WAL hand7t AbAlE RS S

23= Fgoleh 1 Az} 1H welldl S48 71919 Gl Azl 30 wello

WSS w, 29 wellol @A band7} Alebd AS Eelgh

ol
Ol
r
oft
toh
£
lo
N
[‘_E [oZaN
=
i)
o
=

¥ 60. SDS-page &7

Well .
Condition
number
1 Protease :DW=1:1
” Protease : saccharification liquid
=1:1
3 Saccharification :DW=1:1
— Y5
 — 72
— 55
13
34
26
17
10
1 2 3 M (kDa)

a9 80. SDS-page 23

- 126 —



o3t
gt Az FAE Faste] Fatdo] 719 £aAE Yol 7 2 HE H2AA YHFLEe
ATCANA BaebdaA 79 B¢t AFete] 7192 EAS Yo gsldoA gulgo] dhalelx] ke
sholgte] s g o] vl A4 oA &3S geldt
_]

ontrol group< 98t AlZste] 50TAA 5] A A Test group Gkl Az A

45 16% WE #7kste] F5A1Z1 A, Test group2e T3t A= Al 5
HAANA 71FEAE 1.6% WHF H7lete] a4 HA &4 25921 37TAA FF5A7 Ao
79 o WA A 5A HA S SEQ TTAAN F53 Gt A T o] WAYst
7 e AS gk

¥ 60. Group ¥ FIgY 7 2

Concentration condition Control group Test group 1 Test group 2
Temperature 50T 37C
Brix 60°
Existence of crude protease Without With crude protease
crude protease

Control group Test group 1 Test group 2

1) 4717438 529 A¥ 2 % 489 AL
Labol 4 A4tet 49 @4 2

= q
Sxego A g AL Al 7]9] 2 - AR F
o1 045 um membrane filter ¥ A] A2%E AP} fLFe 2
3, A3AH o2 (045 um membrane filter® o3 o= A &7} dAto

o kN

ol
-
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Kiwi fruit

Chopping

Grinding Mixer for 30s

Homogenizing 10000 rpm, 3min
Double Cheesecloth Squeezing

Centrifuging 4°C, 3500 rpm, 30min
Mem?éi'éeﬂf{ atien Filtration

Concentration 30°C, 50 Brix

Storage

ag 82. #UI7tE 8 4 FE TAHAE

Kiwi fruit

Grinding Mixer for 3min

Filter Press

Membrane Filtration

a9 83 #fUI7hEE B4 S AF A& TR

Membrane filtration
(045 pm)

=% 14T
LA E rpm : 3500(=2739¢) Filter press
Az 30+
o 3} 0.45 pm membrane filter 0.45 pm membrane filter
A% -20C -20C
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AEeii] et 35 7 Jl9l &8 w2 R £ E2
3% = ) EE ul
25 i #5 3 =
4z T0IS I H ojo, 01317t
D52 4 Z0E 7 = = & i k=31
aa o) d1% % 51201 otk o o ROl M2 J4x T 01|, 07t giofoks o4 ;aiﬁg =g
B 3| Sa a cé =
 (mg/kg) 0.05 08k i n._‘ﬂi ldtﬂl;g
=4
graz o3 Jleg 0.1 ol
A = =8 (no/ko) & (mo/kg) 00129 =g
o HZ $=(cfu/ml) 1000 0|3}
seicdns su m FIZE (mo/kg) 0.0013 gt
Arees yEER o
& HZ = (cfufml) 0 =g
EEER L ESS B e i 1000 Ol - —
— - =z =
a5 Ee FRAEECE HuEdA 24 HE=e 54 =
o =
po— = FEEY OBF n=5, c=0, m=0/25 g st g2 84 g
;» 0.05 0i| =X
’ s o EEE e =4 S
FES 01 915 = — H=2| s = i
CRATIALIES =t 24 e
s 100,000 O18¢ 0= otazare =40l A i - -
Shgtus L s dind dn s = S P
EYs By HERy S e g 3 5@ oz HEe SEL0 FEEduzEe =43
HEZ(g/kg) RHTAMYS M oL BT
EES(g/kg) Hoh=H 0190 HE = mEEg) .
a2uis = =
e 2EulinE nHAGI T AR o
i ik R c IHEEARS, 51271 ZA(mE =6t
n=5 A ZICH S S A A (M) 01 BH21 A 22 22 A 2 D3t
& e p m2 Z1latn MoI5tel Al=el 27t colatd =
A m = 100,000 it _ . - S0ls Hztoz Bty
R 3| SRR ' m OIS HEIEHZH 22 m ol
=8 = ol ZT HEtos o
c=2 SOIME F el 2 e R = 5 =
7 ; A M- 0|2 FCH5 2 E A= A 200t BtLIRlS
e = 100 R571% SRR PR R ME Zilsis BRE 2RTOE BE
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=28 37C water batholl A & sty WHE oz e} 7}
- standard &2 & L-tyrosines AF£3132.

1. 1% casein €< 1mL ¢ 0.05M pHS8.0 sodium phosphate buffer 2mL< 43¢ 7]
8N Ax

(71dgHe ZF 3mLY)

¥ T AL

- 1% casein &4 FYU A F3to] AL
HA $-9)

- casein €92 0.056M pH8.0 sodium phosphate bufferol]l *HojoF 3}H stirring Al

FaL 244170 ool ARg-sfordt (7] 9

ol

SRS AR Jhe] ol Folof shrl, 3ol Fa WA mustelol I o W o] o] &
O]Q
H

A FEE Fos| o
2. 71 dE NS 37T A 587t incubaion
3. HFS A7l 71 A g deo] ImLe enzyme ¥ F 37ColA 2087t incubation
(enzyme®] 3Auj4= 2w, &4 AAbste] 39bE datas Har dAY))
4. WSAIZl Fowks Az 93k 10% TCA solution 2mLe ¥& 5 3087
incubation
5. BaflH A e whilAS A=7] $Js 045um filters AF&3le] o 317

6. A ImLo] 05M B4 AUEH 5mL 3 Folin Al¢F ImL & Yo w7
%, 37Tl A 3053 incubation

=

82kg AN ofF FEAERIL F el dd F

N
HN
&3
(@]
&
)
&
_0|L
2
kY
o\
pol
B>

(7h-2. 24 - EA(Amylase)

) 98 AA

O 9l 7] & (malted barley)2 ZHE A
2 AzREFY AEE garPdor

4 do me

=2
> ;
oo~ F
ol
iy

-

ol
pot
B>

ol q-amylase, B-amylase, glucoamylase & ©%3st &47F =435
3k amylase= A9 B-amylase®] A4 a-amylase©] H| 3| B-amylase?]

R84

o

18
N
S
N
)
o

(Hyung-joo seo0,1997).
Oa-amylase= A9 a-144%S F29 o=
o = E AR o} wrolAe] AP T & sk vz} wold wf )l A

T

Freslazle aae FA436e 12

N

=

gibberellin A=A o] A= o] vfol o]FHA a-amylase ¥ B-amylase®] € %
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96,2009, &7F = ORGA #7] d7]&°l 480g%
76009 & @ o AAHola HAdol ok AA.

3T

i?llg'g N
7 1hug
AR ean O Hiswis
\ [ s 100
‘N I " | i
|
=
) 6,200(400 ) 4,500(400 g)

% 63. 71%F UNF(2E57<)

A FE 8 F71% SUIE
AEFe #3% FR7MEE
&% 400 g
A s 9 FF B (#F71%F, 3U4h) 100%
® ik AL T4k
‘ & Az G5l s F U ESN A
: o A 2E201S
l i s oF 1d
By e
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extraction yield(%, w/w)
sample
MeOH EtOH 75% EtOH CHCL; Water
malt 18.31 3.31 12.46 211 50.11
£ 64 15 FE8dd B FE5&
HENE F28Y U 2340 B ATQ-A7IE
ANES B2 FEIS W 58] M =de 298 Faste] FF 8E 24 T
R Agdgon dnage B A8 B vge L0 Y

™
W) sl718 and g4 54
A7IEe A7 &
9] A A o] Zpolx|m R FZEo|| H] o]}
(140mesh ©]3&}) A}
/H] 7HA BEo® o] 48 M &)

¥ 65 9718 AE A =B

40-140mesh 140mesh ©|5t

A7 5 YA (HMF-3260S, Hanil, Korea)E ©]-&3] 3&7F dolA A2 dFal 40mesh,
140mesh A (Testing sieve, CHUNG GYE SANG GONG SA, Korea)E ©]-&3a 4 40mesh
o] 3}, 40-140mesh, 140mesh ©]4 5 Al 7} Z7| &2 BH38t0, 72 3714 9 A8E 1
g? Q&3] AHFste] 50 mL conical o] Hi F& &ulE= 10 mL 9] 24 S/FTE ¥
%. Shaking water bath(MaXturdyIM Digital Precise Shaking Water Bath 18lit,
DATHAN, Korea) o]-&3 F=% 50C, FFAIZF 3 A1, F+54% 150 rpm &= d s}
o FEF3. FF 3 F dg5oz 333 YA 7] GEF/A glass fiber filter(whatman,
England) & o] &3] oIAAIZ. oA 7 G4 FEHL HAAM 1.7 mL tube ol ¥l Y5

B A3}

(-20C) A% &} Ceralpha method, Betamyl-3 method & A}-&3f #2435}

Q715 A7|E A B4 A3 40-140 mesh® 7152 a-amylase, B-amylase@Ad o] 2402
=2 A3E YePH(p<0.05). a—amylase?] &4 9lo] 40mesh ©]49] Q7oA = &4 FF0]
ALl HA Fdas ovlEtH, 140mesh olate] 7159 &4 A4S 40mesholde] H7]E Hohe
=2 A4S HYAT 40-140mesh] 7153 2420 AolE YERH(p<0.05).
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mesh(j| (£ a-amylase ZHd mesh0f 2 B-amylase Zh4d
&0 5 15
=] * =
e ey i
- I . ! |
= =
z =i 2 o
= w40 w4010 w140 %“ m40  WA0-140 w140
& 7| (mesh) A =37|{mesh)
FAE 7S Mean £ SD
* xx FAA BAS T £ FAl(by ANOVA test, Duncan)
O 84, AUE A7E 84 BE4ZEAH
X 66. A71E ZV7|E 84 ¥4
=7 A3}
7] (mesh) a—amylase &4 (Unit/g) B-amylase &4 (Unit/g)
40 6.412+0.981° 5.855+0.793%
40-140 51.169+2.108° 9.330+0.481"
140 46.410+0.945" 8.353+0.143"

10 I— 45°C & below

06 ‘
0.4
02

Time (minutes) Time [minutes)

B-Amylase activity
in mashing [units)

a-Amylase activity
in mashing (unts]

02

IY 85. FE2E, A7t W& 47]E9 a-amylase, B-amylase &4 ®H 3}
(Kaiser, The Theory of Mashing(2008))
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O0A71&9 a-amylase= 60T o]JolA &Ado] #AastH, A7]E<2] B-amylase= o4

=

o2 97|59 a-amylaselth HgAdo] HojA B2 45-50T o|A%E o] #ardS

=

o)~ o
a]-"l‘ 9\}]\1:1

<, a—amylase, B-amylase’} Aol A4S 94 R FEHE 2520 40-50T ol A
AlZboll whE &2d vlal A Fs|oF g

050 mL conicaldll d&3] 1 g9 A7]5(40-140mesh)S H#Fst1 F=EvZ2+= 10
mlL9 22} Z=HFFE Y-S, Shaking water batholl @o] ztzhe] Ao 9 F%3sla

7 A8 WA 7)1 a1 GF/A glass fiber filterS o] &3] o] 3A| 7. o A7
FENLS AAAM 1.7 mL tubed] 9o} W& (-20C)A 3ol Ceralpha method
BetamyI*S method& ©]-&3}o] #4935}

OA7]ES 50TCAAM 3AZF F&3 A37F 4oz =2 A4S YEN S S (p<0.05)
141?—2*301 2+ a-amylase™ 60T o]ddAME &4 A4S e EZ 23S s
A3 60T o]o| A= a—amylase B2 ok Z718lY B-amylase &Aool H 23]
Zraste g ZAA A Qe

¥ 67. A7 FE2E, A7HE &4 ¥
=7 2 3}

o e a—amylase A B-amylase &4

=5(C) AREh) (Unit/g) (Unit/g)
3 31.683+3.798" 9.486+0.527"

40
4 36.718+3.689"" 7.714+0.272°
3 40.249+5.033" 10.36940.310°

50
4 34.96442.673" 8.585+0.461%"

S
A EAS S 794 EA(by ANOVA test, Duncan)

7} a-amylase #41%¥ Ceralpha method(Megazyme, Ireland)
O 7]# & blocked p-nitrophenyl maltoheptaoside(BPNPG7)3} &3+ 2]
amyloglucosidase®} a-glucosidaseS A}83F. endo-acting a—amylase | ]3] 7] & o] 7}
FE8] g wet p—nitrophenyl maltosaccharide®} blocked maltosaccharideS A3 A

p—nitrophenyl maltosaccharideE glucose®} free p— nitrophenol® 7} 3l 4.

Stopping buffer(Trisma base 1%(w/v))7} HF-g-2 AHAA A 7| HA =gk dhg

00.2 mL2] 7] E(BPNPG7)S 40ColA 5837 BA]stal 0.2 mLe A7E &4 FEES
40CoN A 583 B3 & V|5 G4 FEFE 9ol 71ZBPNPGNS ¥al 40Tl A
1083 wke-A)17). 10%9] AU stopping buffer(Trisma base, 1%(w/v))S 3 mL ¥
43 0] 5231, Spectrophotometer(GENESYSTM 10S UV-Vis, Thermo Fisher Scientific,

USA)E ol&8l 34 400nm oA =4
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1) B-amylase #4%W Betamyl-3 method(Megazyme, Ireland)

0714 & B-glucosidase ¢ p-nitrophenyl-B-D-maltopentaoside(PNPB-G3)E AF-&3F 3
—amylase®] 2]3] maltose ¢} p-nitrophenyl-B-D-glucose® 7}=38 % i p-
nitrophenyl-B-D-glucose= 7] & &35t=0o X35 o] A= a-glucosidase] &3 FA|
D-glucose®} free p—nitrophenol(PNP)= 3] %™ Stopping buffer(Trisma base
1%(w/v)7F Wh&& AAAZIEA =dkA] 2y

00.2 mL9 7] Z(PNPB-G3)S 40T A 5%37F WAl 02 mLe 7§ &4
40T A 5 A3 & S7|F &4 F5F=F 9o 7IFABPNPGY)S ¥ 4

LN

FEES
0ColA
1087 vk8-A17). 10%0] %™ stopping buffer(Trisma base 1%(w/v))E 3 mL ¥ 1L
4 o] =11, Spectrophotometer(GENESYSTM 10S UV-Vis, Thermo Fisher Scientific.
USA)E ©l&3] 3% 400nm oA 4
o) &4 A AL
O a-amylase, B—amylase &4 (Unit/g)

AE 50 Total Volume in Cell 1 Extraction Vol

= ¥ —— ¥ ——————— % Dilution+
incubation time Aliquot Assayed Emy  Sample Weight

- AEyo : &3 % Fk(sample) - &3 % 3Zk(blank)
- WEEAIZE 1 104
2 34 mL
&% ;02 mL
M p-nitrophenol @ 18.1(400nm) in 1% Tris base & 4
- 7= &M &% 11 g9 UVl F 10 mL
g5

]

I,

|
>

Al grams

4%

4) A H
i AS FAE7] 913 AHFHe
o A

7h

2 L

(U
= ol

2l 2 Bradford assayE A A|§F Protein®}
comassie blueZ} ®rubH Aol a1 bt 595nmoll Al blueAlE o] M-S WA HE=,
4 4LS standard &2 < BSA (Bovine Serum
Albumin)E 7]Fo 2 Zg4d duldo] dupvtE Eoql=A HHFehe HH Y.
w5 ple A7E ell Platee] ¥ 250 ple] Coomassie ReagentE
A A7E &4 FEE Y2 F Shaking Foll 107 Ao ¥, 21 & ELISAE

o] &3 7 595nmell Al HA S F7F

183 =43, o

> ol
[P
X
ey
e

o o
©
Z ]

¥ 68. A7 24 FEFEY bradford assay 23}
Standard(Bovine serum albumin) A7NE A FEE
5774 2] ARASRY | @A FeHmg/mL)
y=0.7505x + 0.3954 0.9983 0.481
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}) caraway HH S

KR
OStarch 71 A2 o] amylaseE # @3t maltose, glucose?t BA ¥ %ol starch:
g e =9 vhpH 14 660nmoll Al blue color7} ¥4
Ocontroli ¥ &4 A FHlet 712 g5 1 mLy 9
3E7F 37T WA 002 mLe QA7E E4AFEES ¥
7Ce ¥ Al7]a 225 1 mLY ¥oF. 75 5 mL Yo
£ o] &3] I 660nmelA 4
Oopd glolA] &9](amylase/mL)

o] &3t amylase &4 &<l

L=,

o} % (A% 0.04g/100 mL)
A 8s] 7E30%7t 3
% Spectrophotometer

ke
L

a 40{'

AleFE® 5 0.D— AA 0.D
s * 800

A% 0D 22447 0D
0.249 0.223

Amylase unit/ mL
83.493

¥ 69. Caraway B S 53 amylase unit g4+

F2ES ARS W FHE o] Robde

e
K FaE0] SolAon WEATE A

R

»
it
l
i
4y
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T
=

o]
Rl

6) a9 <HAA E A
7H 71 A7E 2854

N ofy
IO

A A

T71%5 A7 S (2FvlS)o A Fullste] YA (HMF-3260S, Hani)E ©] &3l 3&3F ZolA
sH] 3}3 40 mesh, 140 mesh#(Testing sieve, CHUNG GYE SANG GONG SA,
Korea)  40-140 mesh®] 9 7]&w AW 3$t Conicalel 1 g9 A7|&L A H312 10 mLo

27}
Water Bath 18lit, DAIHAN, Korea)oll % 1L
T 150 rpmoe® FEF FEAS d5o=
England)® o #stil 1 AR}ES A 5F71E
ste] X FEH3he] 20740 brixE A%
W= Fx)ete] AREE

-

7}& a1
&

shar Al el el e

ZH42 Yo]Z % Shaking water bath (MaXturdy™ Digital Precise Shaking

FEe
3

T+ 50T, FE2AIE2 33X, F55
GF/A glass fiber filter(Whatman,
g 20 mmHgeo]3ste] =7, 30T o]

-20TolA =

Organic malted barley

Grinding
Sieving
Mix with water (1:10) Extraction
Cooling
GF/A glass fiber filter Filtration
Concentration
Filtration

filtration(0.45 pm)

Storage

Mixer for 3 min

40~140 mesh

50°C, 3 h

Ice cooling, 3 min

20 mmHg, 40brix

-20°C

Iy 88 ANE 2EL FE FAE
W) g e FE TH A 2 24 A
ost 5 ¥4
A7NE 2EA FF F GEE 33 £ 05 brix/} vgoer, nAE g a49 S A
o]Z Zol7] Y3 FE TAH F QAUE xFA DS =oly] 93 WS uekdH o
o3k £ HYZ FolHA QVE FEAE FE2AY7] Y FEE Ay Fo g
TEH TAS FIE AANSA S dEEs HEoEM Bl Eol i siuy] ol &
EAS AU doll o EES wEAYIE BHoE 4Ys U AR 9
2xoA 713} 7hesteE ¥ 20 mmHg olstell Al &%= 30To|st=2 A4 ste] 40
brix 7H4] &% &
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Q715 284 @45 FASIHEA AdS dlof 5t7] wiwed 7HE A& EVFsd 19 E
2 Al EE o] gdte] nAE PSS FRIAA A2, 40 brix T HES cellulose
acetate A7 ZH (0.2 pm =+ 045 pm)oll WA AFE3HSE S

OdHAIdtT 54

Al SAHS A F 39 diAldT 54 T ETHBHE ol &8l SAHAS. £
T AE o] Gall A, 108, 1008 2]A A& FF3ke] 37TColA Hof 3474+
sdom, 2 A3 A A AeAFFE 142 x 10" cfu/mL 7} vYgkov Al F 0
cfumL o2 vAE FHAALES g2 T F AAS.

o =4

Wt FEHMAE S FAAPESE Ao, AFEAE HES FIwAE 37Tl
A 3YRE vl e & dadAdel s EQlste] JtarE BASA S e FEAE A
olB g tFo] SAHAAHE AAsof st 7haTE BASA %S W FHAE 540
o2 Qg AR Fag A A AEE FAANY dHdoE M HiAgo R el
gt A gato] HE HAoH A F AR FAHAANE SHLE A Io] HAE

1008} 3]4

-
e
N
il
&

a9 91. AT A, F dubAT
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7) 22 7N1A HAELH AL
hH AA Gtz gy
odn g3l Ax =4 Y
#nl 100 g& DW 100 g9 &3sle] 60CollA 5A17F T3A17 & QA7) 8 FFAA
10%(w/w)e F943ste] Zzhe] awge] 7o wel F3hA7.

2i0| 60mesh =H|, =%l =E5 A
(amylase 40brix)

Bi0]: DW (1:1, w/w) SZH80|(5A|7F60°C S3})

100°C, 5 min

Ice cooling, 10 min

Whatman 2 paper

a9 93. B3 Ax FAHAE

OResponse Surface Methodology (RSM) A2 7|
Wk W E- A W (response  surface methodology, RSM)< /\}&3}95\ H FATAAAE
(Central composite design)oll 23t QQ1(F#)HF (X)) AFAEL stz T8
3 @olwsz mEE el PakAZH0™204 1 X3 ﬂﬁ}% (55765°C, Xo)& A
Astal 9F7tew AA o] FEAHS AAEES. 18 RS H S (Y,)EE maltose,
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glucose, ¥ FAEHS AATFAS. Ao 23t o= SAS(statistical analysis
system) program= ©|-&33 3 3| AN 4 PAEAAY HAaHo] ofy
gAY Agole sHEAES st HAdAES Tk
Ok = =21 ¥ (Glucose, maltose, &
Glucose, maltose= ¢3S Hgde das S AAS b3 045 um membrane
filter® o] ¥}3}e] HPLC-RID (Nanospace SI-2, Shiseido, Japan)® +#4]3&}% 5. o] u)
24 columna NH 2P-50 (4.6 x 250 mm, Shodex, Japan), mobile phase= 75%
acetonitriles AF83+31 3L flow rates©™ 1.0 mL/min, injection volume= 10 pL,
detector+= RI(Refractive Index)& AH&-3l3 3. 3=+ Digital refractometer(PAL-a ,
ATAGO, Tokyo, Japan)E AF&3}o] SA3FA <.

¥ 70. A71E 254 FIY AZE Y3 RSM =4

TE oA A5 A ER A (2= B (#3h)
4 1 1 65 20
10 2 0 60 15
2 3 1 65 10
9 4 0 60 15
8 5 -1 60 22.07107
12 6 0 60 15
7 7 -1 60 7.928932
11 8 0 60 15
3 9 1 55 20
1 10 1 55 10
13 11 0 60 15
5 12 -1 52.92893 15
6 13 -1 67.07107 15

't

Time (hour)
Time (hour)
Time (hour)

A

550 575 600 625 65.0 550 57.5 60.0 625
Temperature (T) Temperature (T)

550 575 60.0 625 65.0
Temperature (T)

200
Maltose

150
20

100 15
Time (hour)

55

55 10
60
65

Temperature (T) Temperature (T) Temperature (T)

13 94. maltose, glucose, 352 EHE 9 SuAME

55
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ORSM Z #}(Glucose, maltose, %)
Maltoseoll th3l] F=AHE 3]A4S ©d

. =209.920— 0.789x +9.029z, — 14.37927 — 10.611x3 + 0.941z,z,

93 RN FolAE HEI Ao (p<005), = 0.87 o 7S ep.

OGlucose®] W3] 44 A2 B,
y=52.3030 — 1.9826x, + 3.4918z, — 7.6878x% — 4.7721z3 + 0.23862

Gt AEBIANA el Al AFolE YERAN 2 (p<0.05), R*= 0.94 ¢ gt EFL

ogwel g FHH A4 BY

b

y = 3.57—0.25532, + 0.8152z, — 2.3438z% — 0.8188x2 + 0.9z,

Fob LE(A) S F3 AZHBOIA FH Aol F I 01 (p<0.05), £2= 088 ]
we hehd.

OAl 7FA] =715 nlgo s nkg
S 7F oe] il A
rw HA 21 F3F 2%(A) = 59.3572
ODE ValueE
Ads 7kl st
. g 771 MA %Y A
X2 A dextrose equivalent(DE)7} 2~0] i1 L’?‘fé%i— %9 A4 YD (glucoseZ A1) H]
(%) %2 YEY. 737(3;1{5‘4 997100, AAEEY 97798, HEEET 92796, AP X LT
80785, W EET 55780, = A 35750, 7FFAFE 20740, maltodextrin 10720, dextrin 10
oo PEL (4 5 98] )
- DE Value =74 U4
A A& H
g«] DNSE =21 %, 00
0.02 g phenolE Yo W= |5
BT TxOA 1023 7HE s ?‘ = Wystal ‘ﬁ‘/\ 3 mL& 747}0}04 Uv- Vlslble
spectrophotometer 546 nmol A FHEE SAHSHA =, old, 9 A& glucose &
TE&ANEs ARt A EESHoRY T EFs Al
3 95 stEFo 7 AE3519 S

g %’ﬁfﬂ&’i%. WA, 1 % DNS Alefe Alzsfopst=d, 1

o,
rlot
22
ol

Q

[o
N
BN
o
rlo
N

- DE Value A3}
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&
o
2

s FHELE o83 Tkl N} Aol 50% 7ha el HaL, 3}
M ditel 100% 7hF w3 = HEey SUE 2824 3k
AFE W= A 90% ZheEel A& Qlete] FEIE AR o] Fo Hus

&
108 oZi

ro o

—

kel
.

E 71 0AE Y 2429 978 REALE o)l8&3% F3F Y DE value 2%

042 e 24 Mo 0|2 R 84 I3} H7|& =as G
(75°C, 2A|1Zh (60°C, 154|ZH (60°C, 174A]ZH
HZEHT(%) 31.041 42.144 40.783
EHATT(%) 15.2375 423 36.946
DE value 49 100 85-90
) thekdh AEo] of 2 o =3 eke] wE g3l profiles
ofERO A Fxe= FH o FFALAVE AESRGLE - 14-2FS olFY dAAE
& bl o s A4 g RS EE wheATE FANL Y, ot 2oE
7b bR e 20) YA Fofl Bolrbs 54 A7 7] Wi opdetelAE o] &3
WooldRont e FAENE dHE] RalEo] TR e FFA T I
OA &2 HA g
An g FAlste] @ F Eajete] 60 mesh® Easte] WG W wyeHA

/H}\]Ei /\]_g

5. AL FAG ] TA F Bske] 60 mesh® Eota] BB
A 2 AgERe. Al 49 AHE NRE 12 ¢
31
A

g 95. A&, &), AR oldEex FH AR

Oo].t’]io < z‘fh%k %z%

ol 2 9o~ ke Ko and Park(1989)2] whH el wrel A& 100 mgoll 95% ethanol 1
mL¥ 1 N NaoH 9 mL# #H7}ste] 100CelA 1023 334171 %, 100 mL W =ZE2k2
Ao A THFE AE3AS. o] T 5 mL #Hdte] 100 mL WlaZg~a=2 7 51
N acetic acid 1 mLe} 80 &9 2 mLE HI/leta THTE AL3AS. F2A 20
27 X3 & SpectrophotometerE AF&3lo] 620 nmollA] THFEE =AY, ofUE
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to
P
Lo
=

& FA2 Juliano(1971)9] Wiiol wel 248kl &

y=0.0116x+00642
R®=0.999

10 /
0.8 /
0.6

absorvance

Amylose contents (%)
=
in

+ A1
&% / — HE AT
" - 5
Amylose contents (%) . potato brown rice glutinous rice
a9 96. A, dv), FAY amylosed F B4 A3
oz7kAL, #n|, FAS o] &3t @l profiles
A, @nl) A B ol 2 o A Feko] folA o R (p<0.0001) xtol7t wrom 1o u}
% QB 2E2E A B W Fakele] g RS Fa 14 48 WIS Hels »
a1z} s}
oA}, dv], & E2 100 g= DW 100 goF &33sto] 60T A 5A17F HAA 7 &

x4,
A7]5 Z2a240A 10%(w/w)S FU43t 60TCAA 17A7F GeA1 7. Gl S 045 pm
membrane filter= o 3}3lo] HPLC-RID (Nanospace SI-2, Shiseido, Japan)®

459 2

concentration (mgfmL)

fructose glucose SUCTOSE maltose

a9 97. A, A, dn 3399 {2 profiles

OGlucose %S oA FoHo & g thehglem, maltose 3HEFE At
A g el WA feH o < yeigle. @rel 49 glucose, maltose
s |15 282E o83 glucose o] £ Ta

shafo] vy sd = = O ul
714E& Az Ao HEE o] 83 AxstooF dlal maltose o] =2 g 7|dS
Az Aloll= AHAE o] &3 Al FdFo]oF
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- F4H%= pH
A== 10 mLe ABE FH3Fe] 1% phenolphthalein A A ¢FS- 27388 "ojrmg] thL-
0.IN NaOH= 3} & A3s & acetic acid(%)=Z gAkste] =4 0}91 pH+= pH
meter(Orion star A211, Thermo scientific, US.A)Z 2294 =H 3} 5.

— 7L/\ﬂ1: ELI:
== UV-visible spectrophotometer® 660 nmolA 574 2 %= 420nmel A 53 %
& A% 5.

- 33 9 AT
% 922 phenol-sulfuric acidH .2 =433 S. A5 1mLol 5% phenol 1 mL<2}
sulfuric acid 5 mLE 7}sfo] @ —‘1 A7l o 207 WA $ UV/VIS
spectrophotometer2 ©] &3} 470 nmolA &3 =2 =A39 21 D-glucoseE i+
=42 ARgsto] H 40}01 e AES S
e 42 DNS HE /\}%3}9?\9—13%, WA 1 % DNS Aleks Al z=afopst. 1 g9

2 0.05 g sodium sulfite, 1 g hydroxide, 40 g<] rochelle salt, 0.02 g

phenolE Yo T 93l 1 mLe] 1 % DNS € 1 mL& Y3 95CoA 10&3F
AAg 102 &9 WA 7131 3 mLe DWE ¥ & UV/VIS spectrophotometer =
o] -&3to] 546 nmolA FFEE ZH3S. D-glucoseE FTZHZ ALE3to] kAo
olsle] s A=A S

- FEd
Felgde Hagode] da8 AHES A A thg 045 pm membrane filter2 ©] ¥}3} o]
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A}-8-31 9 a1

flow rates™ 1.0 mL/min, injection volume-= 10 pL, detector= RI (Refractive Index)
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G UgEE BRE PR A5 BE YEE VAR G £EAS o|§F Fdom
AAG das TEel FYA] Aol At AIdS Hou BE dgo e
D FEe fFolHed Aol7h A 2. TR Aot Ao dnRgew o
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-8~ Microbial-origin enzyme
- Organic malt crude enzyme

Brown color intensity
(OD at 420nm)
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L
Organic malted barley %

Mix with water (1:10) Extraction 50~55°C, 3 h

300mesh G 0t — 1pm O T}
—+ 0.45m cartridge filter

- £~ ;;"
££7 j Concentration
0.45um cartridge filter Filtration
=

2 Storage
s

E 72. AZFRE AT

Filtration

20~40 mmHg, 20 brix

2}¢] 3} gk 3w
=4 YA 5 X
A=A 40 mesh ~140 mesh X
of = A5 o] 108 L= dn] 10W 5
2T T = o - = —— o - =
50C, 3A1ZF uHbk == 50755C, 3A1ZF uwk F=
3zt 5, F=7HA] X
300 mesh o3 — 1 3
& 3} 16 um GF/A filter mesh 12p = 1 <4
— 0.45 pm cartridge filter
Ye - TE - o0~
SRS _%—_. 1 20 rrilmHg | %_ﬁ k 20 40.mmHg.
T35 9 T 040 brix T35 F I 020 brix
9 o 7} 0.45 ym membrane filter 0.45 ym cartridge filter
% 4 2128871
A 7 WEal, 20T WEa, 20T
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oulg A GV|E xaxe] dstasr &4 v
Lab-testdt Q7|5 Z&4A= Als &4 U] a-amylase &4 o] oF 258] o} 3
—amylase®&A 2 organic barley malt enzymeol| A%+ ety =2 T3} 2 dgore] F

s e iR
T71% Q75 &40 AF Lab-test&4 v 40Brix® A xHqow, FFPFEAE

A3 FAS e 20Brix® A ZEH Ao}, brixs 7HetslH a-amylase, B-amylase®
e fFAEE Ao E A
Lab—test(40Brix) T3 A2 &4 (20Brix) AN 82X
(Organic barley malt (Organic barley malt (microbial-origin
enzyme) enzyme) enzyme)
a-amylase &4
] 489.901 246.662 12523.020
(unit/g)
B-amylase
g 108.011 52.565 -
(unit/g)

AZomy 3 Z5 33 uropya) A=2 g
EE 3 — e
THO| M DO 7HE =
au Bl oy Do 40t staj= IR
- oo, o1 B 0| =01 204 o{a], o3l 2 oj2of g0ioF &,
=
PPy Hiat % (cfu/mL) 1000 OI3} TN = —
ME:H'—; g% 1,000015¢ o (mg/kg) 0.0079 =g
= :l% HREA HE oA gg 1000018} SES (markg) p— "
g S=2A890F HEaus 84 HE % (chuml) 0 =3
ChErsL E=9F) A
e se=1 = & =4
’ LERE = =
gz 24
TR0 S (grkg =13
; =x = op=asal 150 03t
et P SH0| S4(g/kg) (Ek B12 10,0 O|310| O OF SHCH HEAEPA M Eo A =t
3= doae -
S & (mg/kg) 0.2 0|5 gE2E208 o o
=T Xt HEZA A
7t "
7 HANE 3 YENE A2 7icg 10 j
71 5 & 1 B =8 (ma/kg) 0.1 0|3t o - AR Sisk AlED
4 +3 k] o - ¢ ZMHEAZ = #EIERME 251D
n=5 LatopAL2LoH] (unit/g) 150 unit/g Ol 4t X\EH E{H_r;qw[m) 0|Dr0\ )\|§0\ e gﬂm
HES Gz
m = 100,000 - l -
M= 500,000 HI|EFOFL2LORR] (unit/g) 40 unit/g Ol
n=13
AREE e esTs 20°C BE A HEYLZEE 14 (4E F)
M =100
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715 Wolrny, &
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3 IR E PN EYS g% 1000018
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T FE2EUR o
A HExaA
gt =73
ot 24
% o} %254l 150 ol3)
=330 HAa(g/kg) 3 o = .
(&, B12 10.0 o]slo]ofoF gtr})
W (mg/kg) 0.2 o] 3} A= el AL
A N=1 }\]EH‘}E i A]L
JH=F (mg/ke) 0.1 elst "

ok sholul ghol A
A (unit/g)

150 unit/g ©1%

;l W Efol 2 2ol 4]
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(Z/) wol | 247
ol Ea 374
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o] 752291, o]l wah, 20T

= ksl =
FARANES Aol e FA Ao 2 mA

F A3 7HQuality) A3 50 ml#¥ conical tubeo] ®&-3sle] -20T

O A et A 2
W23 (LG electro., Seoul, Korea)oll A &stgal ofel T AR A 8BS AH st AHE

2
i
o

2 3 4 5 6

R 74 IR LEFEEY AFGAG A FEFF 4A
1
0

1 3 6 9 12

oA Ra g A (protease activity)2 15 ml tubeol 1% casein &< 1 ml¢} 0.05
M pH 8.0 sodium phosphate buffer 2 mlE Yo 7|2 &AqS Ax3c}h A x3 712
SNS 37TCAA 53F water batholl A incubationd}al 1 mle] 45 ¥ ¢ 37Cel
] 20%-%F incubation@tH(control & %‘Terz\r 1 mlE #H7istoh). wbgA1 7l & WbgA A&
3] 10% TCA solution 2 mle ¥ $ 30%7F incubationdtt}. 0.45 um filterE
of FalEA e dwMAS A=27] 93] AT oA 1 mle] 05 M §AHEF 5
ml?} Folin A% 1 mlg Ho] WAAIZ] & 37T A 30i%t incubation 3}
Spectrophotometer(GENESY®™ 10S UV-Vis, Thermo Fisher Scientific, USA)E o] £ 3]
97 660 nm oA A

O A et Aol A3 47

- X2 Ho}lA| (Unitym)E Z7|A A 0.156+£0.001% =7 H A2 A& Fof 0.159+0.004
= 37(49

- wEA A7) St A5 A AEFAAM Y Z2EoA(0.05 unit/ml ©] )71 &

¢

=
TUs o w S5,

WA 5
- g AR 371 g AN G wet gdEE 24 A (Difco™ Lactose
10 mlell A F38ke] 37Coll A 4847w

Broth, Becton Dickinson and Company, USA)
& F wEd Yol AEHE VxE G

- A=A dFTS 316 = el wel S, 22 Y-S AA PCR g
AAES st & HEsh g4 Jas ge=E a5 34 1vs glsta Ast
A F S AAete] tigdos IdE A A=A W= A4

- HpA A A2 318 B e Aldl -2l wel MYP #iA] (Difco™, Becton
Dickinson and Company, USA)o| Z=%3}e] 30Co| A 4841 7F vk & A3 &<l wnpal g
2 A2 B JHFS AT S

- FE2EUE HEgAlAE 314 FEAELL S Mo I
2 (Difco™, Becton Dickinson and Company, USA)E 7}38te] &3 & $1A]71
SE iR e wiA & Thete] T Al 37TCAA 48213 wiY & TP S

7:”74‘)]'/\}\ =
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(c)
198104. 719984
(a) @otAlT 27] AR, (b) HtAT AR &
(c) BZTT 7] AE, (d dZTT A F

X 75. 714

FE=9 4T R AFTFT HAE I

EaFEE MAE ANEH

o /‘]fﬁ =
e 27N =
T4 dgT =EHE
vhA & 2 A -2 (/ml) 20
FRAEYUR o =
_ EHE
¥ 3 2] 2 2~ (/ml)

- e oAy 8
wpale s A ess
- 7191 o] Bl AujE 2111*&7‘3 g *ﬂz—ﬁ
g AHow ¢t E
a8y 7lE 2 a4

FHEOR AHE s
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AL o] F g3}

- A A8 decision treeE &3l N AA o] dig 7]+

2 stk Ae & 5 ANS.
=84 e s P rrelx
EAARAAS(MSDS)E 4
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S ugk A S
OEE}E}H 2 AFolA At s}etA-E8 A Yl e 2 AFA A (Storage stability)
A ;= otk 2.
stebd /=84 fsl 84 H(mg/kg), 7FEE(mg/kg), &30l 52 (ue/kg), ©l=
- A AESHA b W AP did FH A ARt AT, 3E
g4 g T, YA Y-S, SF22ELY e Jxgdls 484

—amylase, B-amylase)

’

W) seta, Beld slslas Bt
shol AMaAel @ NEAEA BRe AAF Bel/55
A

o]
= -
A Y asrgrt @ EFAAR AT (MSDS)E A A st
OMBEAA(A7IEEFN7E F717Fa 2 5ol AgskA] &lstr] flste] Al 13 5l A
A A8 decision treedl wEl B43% A= oS3 TS

| & axz asx za

CAnd manma oW FRFEE L a9 oo 34 2wy Aze 28 29
- 2oy AZY A5 NEF FRAzm A
e R
-1
[Eede ottt Tty
289 20, #71% SUIF A S24azess,  E I I UL A% IRA=RL AR
uold AWY TLNT S RN
F xE+08A4 952
- 2ugel U¥ TLaZ00 §7AT5 | AWME T32uE00 o
e Feol AZNDAN YIY RI0
FE40% A24°F B
D FUdy AZE AFo2 FIATZHUES
Aedn AEol AZE HE A=W,
-AZE NFY CERAZAE BYR $ | IW 238 B4 AU1® YEO AAITuEYS
AzE #is H2m filrssaso 3 T oBANAS,
£ A% Assidold WITH "R
42 A5H"E BB

]
a9 22 %71 478 48, a9 23, #7154 75 I8P AR 94,
@ FIAEHAE Az A AZ20 FEH E
Rxdel ¥ FIAES AL5EAEA EE
2 — 2EH FlERIA W AZTHNE @GS
= AEE FlER A 4F HAEY AE
e @ HEdgs #AF
B e {22 95% 01 I2 23 A s
= o] 57 i;AA}-E-JH%J]J}AE‘Q— FAE-3S 3\}3?31) FH R dHolEzizl FHd £7FE €2 89
=3 ol AA4ES ol=s 2o A FrHE=E 100% AEE
- 1% 190 AAE ££E Az TIAEE h 50 _ 008
(BESEE] EHLTL s0to+0 oo
O =EEAAEY FH0] W £33 Hait —

zy ; 3
O3 9740 2% 9=z 2=8, # RS
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O3}etA 9l 849l
upet Sk A A
O&Eg 4 el o A 5 AFHEAelA 045
membrane filterE % 2 A4 324 2.0 mm ol F5A4
olE % 7E olE Eo] EAEHA RS ALE ALmE o] HAE A
OEAMHMEAAZT(MSDS) ZAF 2 AXE fate] af¢] 7|5 F%FE MSDS A=
(Sciencelab.com, NEOGEN®, SANJOAQUIN VALLEY CONCENTRATES) ¥ oF
X%Eﬁ%‘?} o A 9 zw_o}oq ZAbEFR A 7FekSk lab testE Fsle] Aol

48 st
O 384 s as B4 AE 7 769 AAE

X 76. 3334 AMesr AA AR

Bl Al - AARE 3}
W(mg/kg) 0.0159+0.0004
7} =8 (mg/kg) 0.0025%0.0002
F o} =52 (ug/kg) 24%

Zk7} 0.0159+0.0004, 0.0025+0.0002

frt
i

x
I

oA A F(mgkeg), 7F=F(mg/kg)S

| -
Ao 7lEFAQ 02, 01 ol3tE wFHIE Ao FAHY F o FHEAS HE
H A kS, I oA el A<l o]ES 045 mm membrane filter o3 FH LS
Bate] AARYS AN Ao Wat Bel-sey chAe] FRES BUT > 9l
fos BN
PN =
OFFHOR FIIFEAE AEAREA UM EA RS AseadAn
o] grE F S AoE AuHgon Es FEE dig EFMAR
AZAZ(MSDS)E obelf 13 Zo] AAeA . 2AbdE AxFA A A A])
ipeT ToET, =
Material Safety Data Sheet Material Safety Data Sheet
AIIEZHFY MSDS Malt Concentrate MSDS

@ CHA UNIVERSITY
e of Life Science, D e

@ CHA UNIVERSITY
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

3—%109 EZ¢H *iﬂX}E(MSDS) B 27‘]"40421"“3174]2/‘1 ‘—H
(F)FE, (HIE
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) AP 2 Fd 9 nAESA A HUt
OA7|gs5de Y& FEIFHE F87Ist2 199 F/7FFEA, ool met -20T
A WEs At A7 FErIHld) s Ao disk £ Frt 2
nAETA kA JrtE ASAFe= 283
O A7t Ad el gt &2 3 7HQuality)
- A&+ 50 ml® conical tubeol] H&-3te] -20C W5 (LG electro., Seoul, Korea)oll
Astar ot e dAUE AEE AFHAste] AFF
X 77. 7155599 AFAAL g FZH7 A8
HE 1 2 3 4 5 6
A 271 3¢
0 1 3 6 9 12
(months)
- G484 &40 2 g-amylaser= 0.2 ml® 7] Z(BPNPG7)¥ 02 mle 715 &4
FEES A4 40T 53 BA F SUVE B4 FE= fld 712 BPNPGT) S
Yl 40T A 1087 ¥H-3 A7, stopping buffer(A#)E 3 ml ¥ 4ol& 3

Spectrophotometer (GENESYS™ 10S UV-Vis, Thermo Fisher Scientific, USA)E
o]-&af 74 400 nm oA =73l

- B-amylase: 0.2 ml¢] 7] 2(PNPB-G3)¥} 0.2 mle] 47]E &4 FEES 727 40T
o 5EZ WA T QUE 4 FEE 9 7IEPNPB-G3)S ¥ 40T oA 10
E7F 9k&- A7) stopping bufferE 3 ml Y1l 4o]& % Spectrophotometer (G
ENESYS™ 10S UV-Vis, Thermo Fisher Scientific, USA)E o] €3] 3% 400 nm 9
A SAEH

- &ytold gtolAl(Unit/m e Z7IAIEANA 1941145422 =4 A 171E A &
of 200.37+5.42% ZHA A=

X 78 RNEEFEFY 2484
}\]64 . 74/\].7:1Jq.

=

Z7M R e A 5 | 670E A% 5 | 1270E AR F

Ei

ot w}ol i 2o} Al (unit/ml) 194.1145.42 200.37+5.42 169.06+£9.39 -

H Bfo} 2 2] o} Al (unit/ml) 58.23+0.47 58.08+0.72 55.57+0.72 -

- welobd ol Al (Unit/mD = 271 Al Rl A 5823+0472 A A 1719 A $d
58.08+0.722 A= A5
ouwpelA AG717HIE) T AF AY F 23] DY AR = AFFAAG Lufol
D bobA (150 unit/ml ©]74) % wlEtebd 2kobAl(40 unit/ml o) 7]+ BFE whEate 2
I} s el o 67/1LolFHE a4 A AU WE] 12/HEA A B E

LB BIEE RS

Ou|AESA obdA 7]—/\1 3]

- RAg AR F 10 g8 ARl 01% BIFWEFZ WAL R SN ste] Ao
w

- BE mAERhdA | @52 AFETA A9 ARl wet T EaFEE
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=
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odntx o g Az= nAlE: 2 AAH=E4LE pH 4.0 ostolA Ao Asjdvtar B
o] X (FDA, 1996)

OAAE HAB=ES A 2 AL theto] A AT A0l 23HE o] = HA
E 5 pH 38 o|stolA] AEe] B84 & o= AdHAS 28}t AEETA $4)
SN F7E ArAxe] dAFE 14 2 AEFTH 3 A= C perfringens
(100 ©]8}), Salmonella spp (&4), S. aureus (&43), V. parahaemolyticus (<4), L.
monocytogenes(S43), E. coli O157:HA-SA), B. cereus (1.0x10°)el ths}o] 74 &

LA}

£ 8L HAEFIEE F371% AAAY ARAEFYFESAHIA A2011-15%)

A EET ARAY AR
3T ST o = 1 = = v
A A AEST B 7Y o] 3} s} 4 H| A = 8H 4| s A
AR 21-1 A= = 34
Rl A=
A

OAAAEAR AdE A FAAREE AASH7] st A Folekam<bdd Al A2011-15
= A

(201133924 7)ol oA olstelAQl FAARE FAH LEF AEE HAAE)
e HeRe A Ades TR AAY

outebA, Alg AXHAAE ofefe} o] AATF A=

- 3stA/Ee A Yees: BlEAL REZ O]

- vAZFEH QA C perfringens (100 ©|38}), Salmonella spp (573), S. aureus
(&A), V. parahaemolyticus (&73), L. monocytogenes(Z73), E. coli O157-HASA),
B. cereus (1.0x10”)

- A kA NS A FEAE FA EEFFE A, A 2 AdE
) ste A =84 9l aa ot
OXAH ststy, 84 faleis A AFFHY Wil wep A on 1
AALARE ot ol AAIE
OSAIF a8 AAF Ay 14 F5Q 2L, IFrdFo] EHEFHNe HER
ZH FebS AR g B BEEE S g1
ER2. MY F71% @vdx SAF AAE G
AN - A = A - A Ao
EREN BEHE
I} 2}& A 92 k(g /kg) BEHE
S A =3
/\ELEL-H %/\g
V. parahaemolyticus =7
L. monocytogenes =
E. coli O157:H7 =7
vl 2 Al -2 (/g) -
Sr2EdYy s HIAdAX(/g) -
dFdE EHE
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94 glalasms obdl 17 111 o AAG vhe} Zo] AW Axo) BPAR) 7
% Z ]_‘%

H 52 71&sld g s ddgstd o o1 A3 1~13 point d F3kolA A
A F glloy AsHoz Mo| o FYHE &5 AL spectrophotometer =

- LS
E(420nm)e] FA4or AHAGLEE Bt Ao AdEHEE)S FEA
o

R4 [€) % AR =)
o) mAEsA by 2 A A B}
OA g A A FHAAEE 124 A dERE, e, A % HAE

= =
I Aoz AHEd AAS UV spectrophotometer
al }

A2} V. parahaemolyticus (&73), L.
), E. coli O157H77} S0l om npAdex Mg g9 S22

T3 ASHA %A mAESHor kgl &A%

monocytogenes(
Efds HzdA

X, dlo
P ok

£ 83 “f7l% @Az vFLstEs A4F W&

T% e
Az | #% andz
Z7]% 20TCoA 90T7HA (A7t 55TH)
AAEA | point 1 2 3 4 5 6 7 8 9 10 11 12 13
€=(C) 20 255 31 365 42 475 52 515 63 685 74 795 &
R ¥RAEHERE ANEE AMFHS FA] F4 AR dFHHAE), F42H%), &2
o,
TUT 3 g 4EeEl)s 3%
Kol

- f71F Az vl THEE AE oA S48 FH a0 HstE 3 849

¥ 84. 7% @r Az AE FH oA W3
) A Browning

Time(h) Acidity (%) (OD. at 440nm)
1 4.62+0.10 0.181+0.000
2 4.88+0.05 0.181=0.000
3 4.86+0.36 0.181+0.001
4 5.00+0.37 0.181£0.000
5 5.06+0.55 0.181+0.000
6 5.33+0.12 0.183=0.000
7 4.88+0.61 0.182+0.001
8 4.6+0.05 0.182+0.000
9 5.48+0.23 0.185%0.000
10 5.18+0.73 0.187+0.000
11 5.76+0.30 0.191+0.000
12 5.70+0.14 0.192+0.000
13 4.58+0.11 0.194=0.000
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(5) AAFsA A8 ATSE
7h &A - A
1) fatamAe] aA) e
7} Caseine
OAls A9 =A™ 9 Sodium caseinate
A A= S S dASte] AT 2uts 943t A7IH AdRY A% b

RS MY

Aolu} Bate] foldta Fd v E AFStHA Ay Yo dE] AFSEo] F.
OFH T Fegg ubs 9 Aged AEAL FsFE AEs=d olu Ad U
63} S HAsy] YaA] dEH o2 §3A4 2 sodium caseinate’} AF-&E.

#287. AY A=Y AF £

constituent Amount % Function
Glucose syrup 52.6 S
Fat 30 Zn =31, &9 ¢}
Casein-Na 12 Td 2 3 kg F
Water 3.15 -
Emulsifiers 1.6 Td 9 3k kB 5

Sodlum caseinate

2 & X
_"s : Trm‘ ) _ y T EE
Ly
A2 j‘%—iﬂ‘ll %1 85
5

9114, AY =YW Ax I3

OCasein -+ WellA @id F 80%F AA|etw AAibzda3 A= AFslo] casein
micelle FE| 2 B2 o] S8 ag-, ae-, B-, k- °1Z2A 4714 e 9] caseino® &
A3Fal HE-E aq-, B-casein®] 85% A3t F casein BT 20070 o]AFe] ofm|i=ito
2 o]Fojzl nEA HIdR e AES 7HA 7S vhkiga 4 A,

Moz AA pHEE W, rennin A7} Hol A pH =& H2 casein?]

OCasein F= W
3lo] Abolu} fFA WEE &) pH 4602 FA3] casein £HY &
A
e}

SHAHEES o] =]y
o] A A caseino] A= A3l HHdE o] curd
%+ rennine casein micelledl] X4A-S

= K

o] Agte curd e =
=
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OF717ba A% 75l Afetes sdFak AEFoA 383 drheds &8ste] pH

g & 2M citric acidE #H7Fste] pH 4.67FA] acidification A1# $-+ W
caseing $1LA]# casein curd®} whey protein® 2]t 7Hto] 3} A E o] 8514
curddhk whey proteins 2|3t 5 AA+Z curd Aolell whey protein A & & Z ko
ol FFRbEe] AAFol casein curdE EFo ¥ 3B5CT=E " & 2M  Po,< #H7bs)
o] pH 77}#] alkalization AlA 83} 3. 83 A7 caseing &4 X TAS &3

L [e]
w i stete] FEkA Az

Of

¥ 90. oA F=3 casein

Casein curd Extracted casein powder

Added 2 M Citric acid Acidification pH 4.6

Separation Vacuum filtration

35°C

Added 2 M K:POs pH 7.0

138116, - caseinF=E AZ

off
o
f
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OSDS-PAGE
F717h8 A EE 4t casein FEw W @A FF R ZAE 245 918 SDS-PAGE

(Sodium dodecyl sulfate polyacrylamide gel electrophoresis) 2 A] &}
SDS(Sodium dodecyl sulfate) detergent’} @2 &S unfolding A1 A L+ HsHE $L
(-)ASE = A sfFo] polyacrylamide gel AollA #7150l 23 o]F ¥ =4, o|u
el o] Rk zolo ol olF &% zbrE WAIE o] FEH.

X
iy
i

Standard a- B-, kx—casein ¥ H]X ¥241S 913 sodium caseinate®} ¢~ casein
S 1 mg/mL 52 Fo] gy JFE T 8 ngoll M= FS sample
buffer(65.8 mM Tris—-HCI, pH 6.8, 2.1% SDS, 26.3% (w/v) glycerol, 0.01%
bromophenol blue)2t £33t 100CAN A 58 7+ ZFo] @A unfoldingsS %3 12%
running gel?} 5% stacking gel< tankol 324 3+ % running bufferE A9 A3 FH
sample< loadingdr. ZWholi= 90vE 10%7F running 3+ 5 o] Fo= 150vE Z43d}
o] 2183t Running ¥ staining¥ unstaining A< 74 9w a3

S casein F¥== W a- B-, k- casien®} whey protein <] &el.
kDa

M @ I ¥ ECP SC M
19 117. $-F casein == SDS—PAGEZ ¥}

) A wA

OBCA assay
Az g g o] Cu*'o]l &S 3YAIA Cu''ol2o] AA = o] Bicinchoninic acid(BCA)
7 pkgE] wetdlo® WAE B spectrophotometerE ©] &3 ZA3 o] FAHFS

standard =2 <l BSA (Bovine Serum Albumin)E 7|22 A8 U @wizdo] Adnjvt

2 olgeA 4.
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STEP 1.
Protein + Cuz* OH™_cy1+

STEP 2.

e

Bicinchoninic Acid
(BCA)

BCA-Copper Reaction

% 118. BCA assay 98
S caseinF=% 0.01%(w/v) solutions 5 plL® 96-well plated] 53+ 95 L
9] BCA ReagentE 4101 s ol # 37CollA 30% ot ¥, 2 & ELISAZ 3%

570nmol Al &3 %= =4,

¥ 91. 7 caseind==9 BCA assay 23

Standard (Bovine serum albumin) 9 casein FEE
3] 7 g 2 ARAT (RY) oA S EE (w/w)
y=0.2414x+0.0589 0.9944 42.617 £ 2.506

0.4 0.6 08 1 12

Bovine serum albumin (mg/mL)

1¥1119. BCA assay Standard curve

7H 717828 9 casein FEEI AT E = Sodium caseinate®} W] ulslo] -3}
]
[e]

A=A,
A5k 27 © % homogenization(17,500 rpm, 2min) A% &3}
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Emulsion(sunflower oil 30 v/v%+sample soultion (0.5 w/v %)< w2~ 2t o}

Alzbel whebA S EElE

##3) Serum phase 3 & F43to] o} creaming index
S AL 73 AL SA

Creaming index 9% Semmlaye?,ﬂwlume (mZ) < 100
hole emulsionvolume (mL)

th Al Sodium caseinate 0.5 w/v% emulsions A3} & 3025 E = ¢ Aol
H&AE = vhH $-F casein 5 05 w/v% emulsione 13A17F 74#] & a7 &
AsEA] Fa dAsE H FHE A 73 kA S gl
—e—Sodium caseinate 0.5 % —— 28 caseinFEE05% =—Blank
BC
— 3
.-/-.f.
0 T A R e O e 4)’:'
G: 00 1: 00 2:00 3:00 &4 00 5:00 6:00 7-00 8: 00 G: 00 16: 00 11: 00 1200 13:00 14: 00 15:00
Time (Himm)

casein FEE9] creaming index (%)

(1y A8 A5

(3) 3217t 30 F

121. AlZtel] W& F E&g A3}
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)

5 %2

h=d]
=

7}) Particle size analysis Anl A Az

A E 53 ¢ cream emulsion T2 3

oAY AFMe AEA A3FE dAste] ¢ 1759 creame 8317 A8 2L

o
)

d

&

2

AeE 53t cream YAHE A& AA emulsion®] 3k A SE 7IH
07y =53 AHEAZFN(?, 5, 10, 15, 20%) B = 4R Aol = Disgd Dys 54, Diso 3l
Gy = A7IEY 22 JA7F 50% EAETS UERN AL DygS A JAet w9 Fu
S 7H A 4o At A7 S YERL
¥ 92. Microtrac S3500 particle size analyzer 4 ZZ
Flow rate 45 %
Shape Spherical
Fluid Water
Fluid Refractive idex (RI) 1.33
Run number 3 (3 ¥ )
Transparency 1.457
OSE7F 259 g & 7]¥F creamBE.t} D3 28.689%, Do 47.528% 743k 24 3
3} a1 particle size distribution L X A% size FAE %‘n_?_é
D D5
2.30 * Bas = (a) mc(b)
300 a :
E 2.50 Ti G
@ 2.00 t = 5 —e‘;
= b b
_; 1.530 b g 1
5 100 7 i
£, 050 P B
0.00 8
0 5 10 15 2g 0 10

Time of treatment [min]

¥ 120. 229 A7 ¥ cream
emulsion®] particle size W3}

Ozt 29 A2 AY ¥=2 dAv)d A
2B Gotog Fol,
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Size [

121. (@ 74?4 d b =

Size

= 5% 211“4

particle size distribution

sto] g3t 27 5% 4 w particle size 7+



(a) (b B

29 122, (2) A A (b) 283 53 Az T AMA AL (X400)

6) T717t8& F8A w3 F2 54 Bt € Y 85 =20 g4

7h {+717F& & +3kA scale up A%

OFFHEFAY &4 H F71AF 59 #e, Ade &3 HE A3x 18l {7172

Fo AEH7tE = 7 Ezﬂ]i "}9‘ 7beek E4S A 50}04 A9 Ao A
£ 7153 pH 24 98 52 F FAA citric acid)@F A¥] AW (Fo]EY)| &
7Fs 3k #2914 E (dipotassium phosphate)° A3 7]E Az B4 F casein F
FA] AREE O] (G AE, 4 oAl bl T A 082 AFSE & citric acideE
F&3 A4S A HEF ¢ dAl ZE 9(dipotassium phosphate) JEH = 83} A
21 F717F 8 FetAE Az

OAAY FE Fulsle] 35740C=E 7tEsk § %¢ trp=2H 2M citric acidE 37+
3lo] pH 4.6% ZH3lo] A3 IAHS AA 15%_'—{} WHkEle] caseing S LAF F&E
sk Curd BE9 caseing 7% A3 A2 whey @il a3} Falsla 7|&E 7 &%
2ufel SlFE = AFE curdg MAsI o whey @ AS A AT Al# S casein
curdel 7]& - SHFUF A5E v §H, 35740CE 7tEste] &9 tog=Ed
2M dipotassium phosphateE % 7}slo] pH 7= ZA3te] &7 3}ste] 4=8-3} &,
Casein curd’} ¢t33] 83t 2 wj7bA] wwbgh 24A1%F <k -80CelA &4 F 724
et BAAZ AA FEIF 5%0latR Axd B glA e FEES EHste] #
4 YEHE 23

g
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I TR

Added 2 M Citric acid pH 46
Vammen Biason
.

s 210 70 79

9123, 7717h88 F3A Az TARE

1}) Model emulsion A%
OAx3 7717188 kAo 28 38tst 2 /34 54 243 oil Uiy Hd F3ls
2718 gES Hsl A9 Aol dFH o2 AR E = palm oilE ©]-83F] model

emulsiong #| =3},

717F88 F3AE 0.1, 0.25, 0.5, 0.75% (w/v) §== 2
W71 E &gt & o] Ao A it
2o 2 sodium azide 0.02 %(w/v) H7}st. #3FA 7}
St FE A FE NS 24X Ed WA BAE
OF3tAl 843 palm oil= 91 (wiw) HE=Z 8|3 H lab homogenizer (HG-15A,
DAIHAN Scientific)E &3 8100rpmol A 1&3F 12 w23t 3} S AX H, high
pressure homogenizer(NLM-100, ILSHIN AUTOCLAVE Co.)Z 500 barel 4 3 cycle
S AA 22 A 3E A A5 model emulsionS Al &g
OF717184& FAe 554 45 A3 control= ZHAIJIUEFS AA st 9 &

23 WA © 2 model emulsions A % g

3
.

13 124. Lab homogenizer HG-15A 23 125. High pressure homogenizer NLM-100

2
A= 98l M= AR

| ZRol 40TolA 2417
q 3
dds galw7] gl A%
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th Belshet W f3kd Sy w4
SHEIERIEE

- Particle size =74

! #23 AA-e A emulsion W palm oil A 27 R Z2EE £4 7] 96
particle size analyzer (Microtrac, S3500)= A}-&3%. Oil YA+ ZF multiple scattering
< Jat7] A& 22k Sl 109 34 g H off 23 st Aol A4 o

A A7) B REE AA Gt s A R FAEY] BT AA
(volume-weighted mean diameter, ;)3 AA Ao A3 xd4S 7Hd FA=
o] Wt A7 (volume-surface mean diameter, d;,), L2 < =

3 Aas =@

R

Enid;l . E” ;

¥ 93. Particle size analyzer ¥4 Z#A

i =3
Flow rate 45 %
Shape Spherical
Fluid Water
Fluid Refractive index (RI) 1.33
Run number 3 (34HE)
Transparency 1.4578

- Particle size 23}

F717h84 F38A49 emulsione A EolA AEETA] FojH oz A )
Aol JEFL 05%(w/V)7HA 7238kt 0.75% (w/v)oll A+ %-/] o] z}ol7} X
%?9 . 01% (w/v) sEodA F717F88 34| emulsion®] YA A7]7F FRA A

ol vla) #How 05 % (w/v)ol oA lumelst® 7HAsHA 0.75% (w/v)oll A=
ﬂxﬂo]‘)r‘fw emulsion® FAFSE oil YAF A71E WEELS. 91 A3tet FUstA YA
BE gz s Asros nxx=g 7dA =27 Axp 748 A bimodal
curvel A/l monomodal curve®Z HAZE WA F7]71FE F3HA <} FHAIJIUEF
emulsion 27 0.75% (w/v)ol Al fAFSEH 9 A7F 324, o] & &3 model emulsion®l
A 0.75% (w/v)olde] sxollA F717FsAF8 A A F3tAEA FHAIUE
o dAsteE F3tsol des g
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P
1

L

Mean droplet diameter, dg, (um)

(=]

—T T
61 92 03 D4 @5 0 07 oA

NN
Protein concentration (%, wiv)
() 45 i) 15
- 0% —a— 1%
- (25% F ™ -5 0.28%
.’; —a— (8% .'* = 05%
;Eq il * '* ——  0.TE% E“}"
= | i
m % o
E | E
= =
s 2 o
i

Size{um}

{L¥ 190

Sizefum)

0

100

3Y126. 2 34 =4 emulsion YA} particle size 23}
(a) Z emulsion® oil YA volume-weighted mean diameter,
CMP: #7]17}&8 % #3 A emulsion, SC: 7}A1¢] YEF emulsion
(b) 7717188 34 emulsiond YA EX,
(c) FHAIA I EE emulsion?] YA EX

oA ®W Hst =74
- Zeta—potential =4

9 723 #A-HES AF emulsion W palm oil YA W AHEES EA 7] )
DLS(Beckman Coulter, Delsa Nano C)°l flow cellS 2F3te] A&k Oil YARE
multiple scattering= 3 3}7] 9138 22k S/l 1008 Ak 5 Aol A A3

IY127. DLS (Delsa Nano C) 1Y128. Flow cell

- Zeta—potential 2 3}
F717F88 ALt FHAJIUESRE <b4d38t A2l emulsion 25 0.170.75% (w/v)7HA]
-30mV ©]3}2] zeta—potential #k©] =4 E. Zeta-potential> emulsion W A2l &7 4
5402 gaWe HA3s4ES Yyedles 1YW AsE Esk ddigko]l 30 ool YAk
1 AdERbd o] FEste] bAgek EAME S om g olE Este] F f3hAl B model

emulsion® 4] sX=9} F#sHA A3k FAME S YER T 9FA S emulsion Aol &g
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= Z3h
¥94. 7+ 734 =¥ emulsion] zeta-potential 23}

Type of emulsion Protein concentration (%, w/v) Zeta potential (mV)
F71718& 34 0.1 —39.620 + 3.061°
0.25 —35.482 + 0.933°
0.5 —37.029 + 2.828"
0.75 —34.783 + 1.623°
7HAIR] Y EF 0.1 —37.200 + 2.644%
0.25 —34.828 + 1.280™
0.5 —37.073 + 1.474*°
0.75 —36.120 + 1.148°

OYA A FAGNA S
- Surface load %%
Surface load< emulsion?] oil YA AW 2 &8 HA=S D YAt
A FAste] fF3AZA qTS st DEaRE
gt emulsion A|Z=o a3k HA4 {F3kA9] ¢

3

AN

>
o

>
L
&

9l A3 #HS AR emulsions 77 1 mLE 15000 g2 303 A2 A
sto] A gl (cream) ¥ Ml " (serum) o= 3. FAZIE Al S B 5 042
um ZH % 025 um THE AHH o2 o33t of o ] GOl Y (Coeum) =
BCA(Bicinchoninic acid) method©. 2 A& #23le] 7]& #3k4] &2 dwa =
F #H(Csonol A M 3 oil AW F2E D H(Coo Coerem=Ca) &2 EH &

(surface load, I's)S #+213.

FS _ Cnvc - Cadﬂ
\) 6¢
o Aol FRR v
ds,z-’éxﬂ xte} Fold THAS JH7 A HF A

QoY A &

- Surface load Z 3}

SalAle B2 0.1% (WA 05% (w/v)7FA] Z7kstaA % 84 emulsion =
214 Oi 0.584 - 0.604 mg/m’ell A 1.9 - 1.926 mg/m°7}A Z7bskgla o] At
A o] Gl o S ngh shA Rk 05% (w/v)¥H 0.75% (w/v) 3+ 2] 4
o= o o] tAT emulsion S AT HA T 05% (wv)IS &l
Al s =7F 01914 05% (w/V)ZHA 717188 FetAlE FHAIRIGE S 2 AL
1} o
1:]‘_—

Ab &k casein©]

9 n:lob _1

>

2}
o
A
0.

2 surface load #= 7Mo%= 2 particle sizeE dAst=d o=
el ]7}510 F3kA4 el EAstE g e f3bFo] "ol &
G502 EAstE FHAJUEE Hld A% whey @il do]

=

= =
- 3T
q4 8%

1= 1‘1-1

i

Lm“ghnstﬁ:}:m-{n
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Ao Add SdAZ AR F whey

= g s FX6te i b @At o4

g Hli ﬂZﬂOJUrE%FJr 28 surface load o= #& 91z FA L BrlsebA| vt
FAEE 42 @A ol Thsste] AV 2l

pE =

= Bu

2.9
4 -8 CMP
. d cd
a2 —d— SC
£
m -
cd
E s b
b
3 b
+:u1'[}_
— J a
ED.S- ab
wn a
W77

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 038
Protein concentration (%, wiv)

19129, Z+ 34 =¥ emulsiond] YA} surface load 23
CMP: +717}& €& 34 emulsion, SC: 7}AIQAYEF emulsion

ozt A7l @ Fx #F

- Confocal laser scanning microscopy (CLSM) 3%zt
Emulsion W oil YA Z 7]} el ad xwteo] L+ 5 Soto g Folslry] 9] CLSM
S sl A3

9 #43 HAS AA emulsion 1 mLol S EFEL] =21 nile red 0.01 %(w/v) & A
5 } =59 =2l nile blue A 0.1 %(w/v) &4 5 ulLg H7Fste] A3t
gld S AAE & CLSM(Lesia, TCS SPoIDo =2 A =79 +x25 #zst

=
o

139 130. Confocal laser scanning microscopy Lesia, TCS SP5II)

- CLSM 23
F717F88 F3A4 emulsion= 0.1% (w/v)ollA st =277 A8t A2 S5 3%H
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e 7t #2E. SHAJUEEF emulsions YA A7) = FASHAIRE A5 3 P4
SFA W particle size 43 A3 A AvEoA v ER ZFEE 2 ol YAE F
Adetal dds B4 FHE RAF olF T3 7 734 EF model emulsion®l] A
0.75% (w/v)olAoll = L3 emulsion YA FAS golgt

ol

0.1% 0.25% 0.5% 0.75%

b

Protein concentration (%, wiv)

238131, Z+ 34 =4 emulsion CLSM(Confocal Laser Scatter Microscope) 2 3%
(a) 717} 24 F3A emulsion, (b)7+AIQU YV EE emulsion

7 FEA AF FHAAY AE 43 L B
) sy 2Aby sy 2 9o

O3t kA Ak A4

7|E] 1A SR emulsion®] F3bAAA S SR A2 bottle test= FH &

bottleol] AlEE& wol A AASAANA BHyste F 8 A4S AF dFet= W
Hel, A 717 ¥2 FEYY w5 =4, particle size, zeta—potential 5 F-7F% ¢l &
As F7rete] 3k bHAY WistE AFHor SAT ShARE o] WS wed A
g A4 SA47tsstal S A vheto]l EVbstH A=A ol @Al o of 7
<. T3 =57 Ao =E particle sizel} zeta potential =7 o] o] AHo]x] Kok o]y

ot FA 2L Yeél turbiscans o] &3}

Turbiscan< multiple light scattering 7] &S &-83}o] 3342l Ho g
Aol A QM S Fdor ALgsle] WHfH <l transmission detector®t YA} 45%
F ol 9% 3 backscattering detector® Akgk33 9] mtenSlty =% AASE A7kl Al
g27F £ cellS bottleF-H top F-=7HA FLS FAste] 2F&E intensityE scanning
sk o] AFE OAlZFY] =3 intensity(BSp) = 7|22 F3 A2 HSSH
intensity (BSp) 9] profiles t& Ao 2 F &3 Abackscattering profile(ABS = BS; —
BSo) S =43le] o] datoz AHA Al destabilization &S A1 A7k uhe}
creaming/sedimentation®} -2 particle migration@ Aol 2]&] ABS profiled] peak”}
A=Y 2 A7 ¥ peake] FAIES A4Sl peak thicknessE WEY. ©] peak

10

rulo f
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thickness®] slopes T73}9] creaming velocity 2 destabilization®] A #% HA1S 2 3]

3}
.

1¥132. Turbiscan Tower 19133. Turbiscan 7%

OTurbiscan =74
91 w3t HAHE A 0.75% (W/V) emulsion 20 mLS Turbiscan(FORMULACTION,

Turbiscan TOWER) & 7} 2%(25, 40, 60, 80C) ¥, pH(3, 5, 7) ¥ 18717+ &<+
stddS ZUHAE

W) pHE A% fratergy Bk
717K 8 A AR 3

destabilization® 4 ©] creaming©l] ¢} & 23S shol g}
Casein® 574732 pH 4.6° 772 pHb A#ZAdM = F 734 5 1A 7o) Yo
FRHow FE27F 2A8g pH 39- % pH 59 vi7Al =2 & &2 Aol ##EE3

o FHAI Y E FemulsionS 717188 734l emulsion®l] H]S| HlaA HH3] B H
o} 12715mm/day &%= creaming®] My H. T4 pH 79A= F7]17H§ 7344
emulsioni= 1.788mm/day, 7FAIQIYEF emulsion< 1.975mm/day = + -F3FA 7} %—/‘}‘J
L2 Wglsi A A% FItAAdS A ol & F3 FUIVbEE FEACE T
ZAPHDANA ZHAIIUYEF3 A F3tAA8 S T8t FSAIZA Y 7HesA = Q’

uo('

o] 5
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Haighl. [shmj
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&
AL
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Haight {mim)

I9134. pH AZ=Z7A ¥ 0.75% (w/v) emulsion® Abackscattering profiles
(a-c) 7717t €& 34 emulsion. pH 3: (a) / pH 5: (b) / pH 7: (¢)

(d-1) 7IAIHEF

emulsion. pH 3: (d) / pH 5: (e) / pH 7: (f).

9135, pH A=A ¥ 0.75% (w/v) emulsion®] peak thickness

(a) F717}& 4 F3t4 emulsion, (b) ZHAIAYEF
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¥ 95. pH AF=71 & 0.75% (w/v) emulsion®] creaming velocity

Type of emulsion Storage pH Slope  (mm/day) R*
S717VE8 534 3 Phase separation
5 Phase separation
7 1.788 0.950
FHAIRIUER 3 12.715 0.999
5 Phase separation
7 1.975 0.919
o) ==d A FeetdAd Hot
TUSA 7717158 kA e FHAIJIUES F3HAl emulsion X5 20780C A %

o

o}
E=ZA0A creaming®l ¢ 3 destabilization® A WA S geldt aEal F H3HA
T 60, 80C Ao = cell®] middle F-#ol A ABS7} Alztol] whe} 7H4319 =
+ emulsion?] oil YA = 7] W3l 2% flocculation ®+ coalescence® o] wHAY H
2BCoANAE 7717y 734 emulsion©] 1.938mm/day® Y] a4 w2 A creaming 34
E =7} E7FetH A 27 FHAIRIUE R emulsion®E.UF =] A H A
J teFst 2% A {7714
5

(a) 25 (b} 25
{ * = -+
e - 4@ - == @
E2l - w % E2 a4 n
E { == E ol
# 154 il
o A E b
E s L :
2 104 s 10
£ £
. ;
0.5+ -
a 5 g 05
0.0 E Trrrrr | rrroer|rrrrr 0.0 L . N N N i L
0 5 10 16 20 ] 5 10 15 20
Time (h) Time (h)

Y136, 25 H AFZZA H 0.75% (w/v) emulsion? peak thickness
(a) 5717184 f34 emulsion, (b) 7tAISI Y EE emulsion
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9137 2= AZ=zA 9 0.75% (w/v) emulsion® Abackscattering profiles
(a-d) 171718 % #3kA4 emulsion. 25°C: (a) / 40°C: (b) / 60°C: (c) / 80°C: (d).
(e -h) FHAIQIYEE emulsion. 25°C: (e) / 40°C: (f) / 60°C: (g) / 80°C: (h).
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¥ 96 2% AAFAZA ¥ 0.75% (w/v) emulsion® creaming velocity

Type of emulsion Storage (toeél;perature Slope (mm/day) R
F717F58 f3HA 25 1.938 0.946
40 1.970 0.944
60 2.097 0.934
80 2.791 0.981
FHARJIUYE & 25 1.847 0.943
40 2.056 0.951
60 2.236 0.929
80 2.851 0.913

8) F3A dF HE& M
7F) Scale up ¥ AlAAF 34
OScale up 2 Al A4 A

o

- A FAa o A e A ] vho] @ 831 AlE
- A8 AH 1300 L WEXR 54 A%

.
23 139. 50 kg A A X7

a4

OAZX &4 &4 2@ 34H

4z o
Lab-scale 22 AP AL {71788 F3A19 scale-up H3S P A8 -F
Sl -9l npol A8 3} AE oA AJABA A F Ee] = oAZ Ao 9lo] lab scaleol
A 7 od3E APE dbd St et Y vlo] @ 83t ME o= s Au vt

= A

o
fua —I1- O
TH E QA ol oI o7 WAste] A
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E97. #717134 f3tA AL AZTAE 4 A

=M =54 Lab scale Scale up
1 E3 il mi=l
2 Ag - -
3 e e
- 7HE wHtl| 0L LET
4 Hig(¢tdzh
5 HE £
& E lgdget L ; oy
Fi 2
23 Hlj =
9 g JHE WA 00LYET
10 R ZEEE
11 a= sE4=7 50, TOkgs EHE7|
12 23 - i}
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|
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I
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|
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I |
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I
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) Scale up 2 Al A2 A3}
OAAAE &
HE A A £5S A AAEE AR 23 488%(w/w) . 719 lab scale

oF W3k Ao gls

¥ 98. AlAAF & lab scale & H X2

Al A A= Lab scale
S A FHE A= TE T
138 kg 6.688 kg 4.84 %(w/w) | 4.88 %(w/w)

OAIA = @A A4
- SDS-PAGE =44
AZ Y adwd FH 9 BExg 248 98] SDS-PAGE(Sodium dodecyl sulfate
polyacrylamide gel electrophoresis)E &3l Standard a- B-casein ¥ &7 Y52 A
Ao w8l gt whey S 18] HE AAEFS A5

U

=

=3 gad okS 7 MEZS sample buffer(65.8 mM Tris-HCI, pH 6.8, 2.1%
SDS, 26.3% (w/v) glycerol, 0.01% bromophenol blue)®} =3%+3}e] 100TCA A 5% 3F
#o] @A unfoldingS %3 12% running gel® 5% stacking gelS tankol] 1174
3t % running bufferE A9 A®W S F loading 3. Z7]d 90vZ 10%7F running
5 o] Fo= 150vE F43sle] 3. Running ¥ staining? unstaining ¥4 2 7
o

o B 5
048 walg

28 ot

- SDS-PAGE 23
A|AAEES] ZHAIQI Y 3 "] B2 ofJ & 213 (aia—caein standard, B:8
—casein standard, m'milk, w: &2t FH SN A EC: A F3HA)

kDa k[

70 70
55 55
40 40
35 35
25 25
15 15
[0 10

) B m w EC
38146, 717t 88 #3834 A|AB4F SDS-PAGE 23

- 198 -



A A E Gl A5

- BCA assay =%
Ag W g doe] Cu®ol &S #UAA Cu''ol&e] A4 = o] Bicinchoninic

acid(BCA)¥} WkS-8] metdlo g WAl o 2 spectrophotometerE o] &8 =43k o]
A =

=475 standard = (Bovine Serum Albumin)E 7|22 Al
2 aher BAg

i
2
o8]
»

i

=4 AMES 5 ulA 96-well plateoﬂ FF3la 95 ule] BCA ReagentS 490 S ol
A 37CoA 308 &<t ®x. 1 3 ELISAZ 3% 570nmol A &3 % =3
- BCA assay 23}
Scale-ups W& g F717F& FahA|lo] A BAEo] 7]E lab scale A= A
3t

Gl e 74 A

4

¥ 99. AJ A 2 lab scale &9 A gk vlw
Al AR A= Lab scale

41.324 + 0.955 %(w/w) 46.275 £ 5.580 %(w/w)

th)
C | R77BMES A 320 |81 IE U 3
2% #s %
fgig | g0 45} g0z 7i1I'31 UIUI o7 % ol=0| N
A o Mu} g = 74X
MEZE HR9 HEIW%‘!OHH 1 O ™A= X = o|of, o 3 Et I 0]=0| BIO{Of 2
ol OFL[Sh= = 0[40] 0|, 2 HE HIR[EHO 0|F, s
= 2ROl SinkE 3L Heie AL Brt= olgR AlZo ool Ha|apAo|A 1 o4
ete 50 A& oL FCH I{?EI OtL|5t= ® = 0|49 0=
sz 2 ey—— og sa(iaL_l SIS0 ol ol 2B
Ml 2 aen MNA= THEBLAL E2t2 2 0|=
E. =5 L
ﬁ:::ﬁﬁ n=5, c=0, m=0/25g 39510/ A= OfL| ECf
e
e ] n=s, c=0, m=0/25g = H;—T:Ejf g & 1,000 0|5t
‘ . = oA
Y e A SEAELCIE
= \ 34 HI2MA n=5, c=0, m=0/25g
g8 x4 $4310{0} BiCt
o= ‘ HE OO0 2T gyEC AL n=5, c=0, m=0/25g
wh =
aerstEzt ik gls = N=5, ¢=1, m=0, M=10
b i gig —
RS ] 5
A Bl o C}ul =l
EE ERE :_}f iy 46 + 10 %(w/w)
gz N=5, c=1, m=0, M=10 B2 =
n AAbEl7] 91§ Amel 4
¢ HAN A RS, 8/ EAME Eakeha A ASBAAD ol Azel F2A A
7k mE Zakeha Melshel Alse] £7b ¢ |8t Fgol A Fo

2 74
g

w AE 98 AEAZA AL BT mold) 49 ATew @
M: T AE A H8% FANZA Ao} st ME EuEe 49 PAGeE By



A ZAATFA AW S Rev.00
P A7 #0] 4
rA %
m °’o T A7 19

FHAIN FEEoE Id2 F7s Fd
AMAFOR 83 3t 52 A2 FE2ES Y
3. A=

FE 1, A, Aol L E =

g8 7HE 2M FANte® FHAIQ]l A=

=

=

F=% 5 2M A

5 AL NE 2| AR
i it A S e PR
g el A3t FuE shA
ojm], o] & o]Zo] glojok .
AEe Azl AN 1 o4
AAHA olets Aw o)l o,
ol & odd MAH o], <A
e 7N e G SR
i g FhatelNe o At
3
.'ﬁL
Z| HEs AUes g9 1,0000] 3}
F22EdY
- TF/]E]/KW n=5, c¢=0, m=0/25¢g
A=A ; NEZA N
. A N=1 | ashwga | A
BN T n=5, c¢=0, m=0/25¢g AA = Al
o) gt N=5, c=1, m=0, M=10
4610 %(w/w)
(%6w/w) °
2 EgA ] B, A, v
. E42deel tE flol Axsok
3L ] F oo E|
2 FEEe %238 919 olBdol oj7HA
3 B Fo] glofog.
W& EAFF 100% o4
&7 Fe B A AlzdaRE 1d

- 200 —




5. REQ F7]

3
T

1o},

S 1A RER

o

=0

H

6. A5

1%0

B

on

a.

S)ol ent2A FA o] glofok

!

713k

BE

=1
=

9. By

ol

.Ao
1
o}

!

Gt
o

kviel

X
W

=

)

1o obels g

S BCA assayg ©]&3
- Standard &322 BSA(Bovine Serum Albumin)

B

=
=

= 22k S5 100gel

D 7M1 &= 0.5g

3}
=t

5 uL# 96-well plateo] &5

= ol o
TE&NS

22|

3}
=

3) 95 L] BCA ReagentZ ¥

gl

Aol A 37CelA 30

e

o
5) ELISAZ 3% 570nmolA &3

4) 96-well plate

gk

T =
= =

97HE o

%

FMre B

3]
=

[SL NN
5w

tH, Aol A A

3|

1]

ku
pul

Fol E3tod

g 7]

)

- 201 —
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| CONFIDENTIAL
CROP Gne Organie Way
LaFarge, W| 54639 ID number: BU-FP-504

|
~ ~ - Ph. 608-625-2602 Approved on: 02/14/17
C'OOPLRA'I IVE I Fax 608-625-2600 Supersedes: 11/16/16

PARKWAY HOUSE SHEEN LANE EAST SHEEN LONDON SW14 8LS - wwiw.organicvalley.coop | Page 1 of 1
"Tel. 020 8789835 _Fax. 020 8878 9100 |
S bandmproducs selk I _
i : I d by: Br
Product Specification Sheet | oS by=Erian Hoors

Organic Nonfat Dry Milk—Grade A [Apsroved by: brenda Snodgrass, |

* QA Manager — Audit and Food
Demerara Dark Evaporated Cane Juice - Organic Fairtrade - ___(non instant, low heat) ‘ Safety

. ‘Organic Nonfat Dry Milk shall be produced and processed from raw materials under conditions, which conform in

Product Description: ‘every respect with applicable federal, state and local regulations and standards of identity. This praduct shall also
met the national organic standards and the agreed upon CROPP Cooperative quality standards as outined In these

Certified Organic Sugar Demerara Dark (Fairtrade) Cane Juice a large grain natural sugar with a pecifications:

rich amber colour, nique texture, subtle molasses flavour, and bold aroma produced from a single Ingredients: Organic Skim Mik

erystallization process. It is the least processed form of sugar containing more minerals and

humectant properties than white refined sugar. An excellent economical and natural alternative to Typical Analysis:

refined sugar, it’s ideal for cereal and baking applications and to add sparkle and crunch to cookies, [& i White to cream colored poder
cakes and other desserts. This product is certified Organic under IMO Control. Demerara Dark ;‘th and Odor Typical of sweet skim milk
ECJ — Organic is also available in a light colour option. o 7§43_§4’;‘;§/ﬂ"
) hey Protein Nitragen (WPN) >6.0
Ingredient Statement: Organic Evaporated Cane Juice lubility Index 1.24 mL max
oisture 4.0% max
. . - utterfat % ma»
Chemical and Physical Characteristics votable Ay S e
pH (1:10 sof'n 25°C)  6.40-6.90
Sucrose % 98.7-99.6 Standard Plate Count — <10,000 cfufg (=5
Yoast & Mold <50 cfu
Ash% 0.08 (Max) e - S0efuja
Moisture % 0l (M) e e —
Colour (ICUMSA) 2,000 -2,500 Listeris (255 sample) — - ~ Negative (n=5) —
Grain Sizepm  (Micron Mean Aperture) 1,000~ 1,500 [Salmonelia (25g sample) I Negative (n=5)
(Conguiase 1) | Negatlve (25g sample, n=5)

Product and Shipping Information:

Microbiological Characteristics ERP Ttem- UPC GTIN Unit/Cas
Product # Case Pack iyCase Case a Pals
Pack 093966 | 10093966 | Cas - Dimension | waight_| b€ | confiquration
Standard Plae Count <500 cfue wooon | O | ez | ooy | Pl SO pobiene oed | 40Lx2L0W | sy | 235 | suxsn

Yeast <100 cfufg
Molds <100 cfu/g Shelf-life (at a temperature of 50°-80°F, less than 70% relative humidity In dry, amblent storage):
Coliforms < 3mpn/g 18 months from date of production
Thermophiles <200 cfw/10g Koshers Yes
E-coli < 3mpn/g . o .
Salmonella Negative rganic status: Oregon Tilth Certified Organic
Staphylococeus Aureus/ < 3mpnig Halal: IFANCA @
Coagulase Positive < 3 mpn/g
Allergen: Mikk
Conficential Page 1 21672017
Kosher Parve Ci\Users\kelsey.skoyen\Downioads\BU-FP 504 - NFDM - Grade A (7) docx
Sulphites 210 Last saved by Yvette Rehberg

ppm
Pesticide Residues Meets Current FDA Tolerances

B & M (Sugar) Products Ltd. Registered in England and Wales 5783660

(th AEdAA - dAdwrstAe 7+71% 719 bl (95

3AdE gerad Faridels Al (A F 8 w717 A5 A AEy) R olE
H4E3 AvFa2AHAEFEAAGE)E WLl o A AAEA eto] gy, Ee A
Asfas 2 FA/AGAAEE B A E
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9148, F717FE A E 8 AYIYY AZFHE.

- A=A kA 3 A A EH b %%_‘Xhi' ARkAITE, T, S2FF
AEFAE A AA
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¥ 104 £3 § £97 F8 4L

x3F d &9 TR FAHE(25 C)
Lithium Chloride 0.113+0.003
Potassium acetate 0.225+0.003
Sodium bromide 0.576+0.004
Sodium chloride 0.753+0.001
Potassium nitrate 0.936+0.006

25 #
20 /

15 4

10 J‘

\
1
r-—'.b-—l
\
!
-

Equlibrium Meisture Content(%, d, b)

5 i _}_ = =
0
0% 20% 40% 60%: 80% 100%
Relative Humidity(%)
I9151. FEEAEY BE FEIF W
O 19 151+ 22 (room temperature)d| A A E=E 0, 0.113, 0.225, 0.576, 0.753, 0.936
o2 ZHH HAACIHAA Pl Zdsr|7hA o] s Wkl
o #F A,

/5_ Oohjr RS =

=
- A ARG BEAAE 279 FEEEo] 3%l R AR ASdE A EA
oy Az wet SRl watd & S
O uhe}A|,
- A Ae A BEAFoR dwrHom Hgo] 9 QuAAES AdFo] AAH=
FodEd 2 FELAHE(TTC old, Marth EH, 1998) ¢ <3l
- AubA T g HEln A E HEo] 1A gkon=
- Aot B mAESHH kiAol gRd ¢ S Fol AREHUS
) &% AP AF
O F A& ZA
- AAFATE ML o] H3stA ALE7Ee A ddsty] fste] dutH oz FhA
HEFo] X35 o] = NFAFS 2L o] AlFatol 483t Hrska &




A

EE EAENS =RES FTET
Soy-fres,dsiry-fres, glutenfres,
AlmandmilkiWater, Almonds)Coconut w@rrageenan-fres, non-GMO,
Almondmilk 2
e Califia Cream Pure Cane Sugar Matural Flavors, kosher, vegan
i Farmns Sunflower Lecithin Calcium Only 15 calories per serving
o] Carbonate SesSalt, Potassium Cirate Real nut cream provides
Locust Bean Gum, Gellan Gum delicious taste and creaminess
Lightly flavored with hazelnut
organic soymilkifiltered water, whole
organic soy beans), expeller pressed,
__JB | oRGANIC organic canola ocil, crganic cane sugar,
SOVYMILK WILDWoop | Sontains less than 2% of each of the
- CREAMER ol ing : organic makodexrin from
= ORIGINAL com), soy lecithin,d potassium phosphate,
sodium citrate, natural fiavors,
carragsenan, organic tapioca starch
Crganic brown rice Syrup, organic nonfat
milk, organic high oleic sunflower oil
and/or organic high oleic safflower oil
organic soybean oil, Grganic coconut oil,
baby's only natural's caicium phosphate, calcumn ascorbate (| oo i ik soy and ot
organic dairy | one <), organic soy lecithin calcium citrate, Nade without GMO Ingredients.
choline bitartrats, organic vanilla, taurine,
ferous sulfate, inositol, d-alpha tocopheryl
acetate (vit. B, zinc sulfate, niacinamids,
vitamin A, B1, B2, B6, K1, D3, B12.
Now carrageenan freel
Absclutely no chalesteral
Soymilk {Filtered Water, Soybeans), Cane Free of dairy, lactose,
el o Sugar, Palm Oil, Maltodesirin, Contsins 2% | carrageenan, gluten, casein, egg
il silke or less of: Soy Lecithin Natural Flavor, peanut and MSG
Tapicca Starch, Locust Bean Gum, werified by the Non-GMO
Dipotassium Phosphate. Project’s product verification
program, No artificial wlors,
flavors or funny business
carrageenan free
Dairy-Fres 3
Creamer Purified water, coconut cream, almends cortifiect vegan
N certified gluten fres
Unswestsned natural flavers, acasia gum, sunflower, =
{French kR lecithin, dipctassium phophate. gellan dany@soy free
d no high fructose corn syrup
Wanilla, gum, sea salt S
S ro refined sugars& sugar
! alcohols
Mo Trans-fats, Mo Hydrogenated
The Label Sils
Readers coconut oil, com syrup solids, tri-calcium Al Matural, Non-GMO Gluten
Healthy phosphate, vegetable mono & Free
Coffes Sammi's diglycerides, sodium caseinate (a milk Caldum enriched to neutralize
Creamsr- Best derived salf, natural flavors, dipotassium coffes acid
Original 1.5 phosphats Great Tasting! Coconut Cil
Ibs Based for Good HDL
Cholesterol, No Powdered Milk

2 152. FHARJIVEF & AFL.

AP A AA AT AYH, §EF, AT A%
A3 A28 W, non-dairy creamer AE°] A T

Zgslol Ao 713
AR T BAAR B

o] o
A=
_ HI1o = T2 = = _ 7 o 3 = Q5 S
FHtol= A sl AE non-GMO, AAFSAE AFES 2719 AEFE°] =
= 0] 0. O 3lo]sF Z= olo] o
Oﬂ/q E}‘]E]—T’— AE = "JI_IE i} A AR T .
*}-?_] A= EESEN HER H=2 EESTE HER
= LR AZEIRFAYUES, TOIUNYUE, FELUE BIUES,
a, IYTULERAY, ZHBAR, aer SUATAONARE, AHCHIZAILIES, 01U R ADELAY,
LAY YIH | kL HHWE FRANUE 5,0 948 F SY AT AT L6 2), OATE a 2 +‘i i UEHATRSFE) UE A A S ER06LH, F3} 0,305,
SATUSAMED, AATHE, DAL PRI AR | wevweea SRAY, SSUACIGLNE, AL
= UEYAET, FEILE THMALEE FEENTRASE ¢ AUES
7 FEPUEE, T4, TR TR
\ B2t Rt EIAFEY (LBR0E6 OM, A<, ALY ¢ QLD 40k, B ™ e 5
= = Y= | BHAE FROZDNN, WET DABFEZD, FIE, H+LLUEE, RS B HOIRE S %01@- =40, ANRSH B %(lf':: L2 Ol
= | WIE] 275em| AR AN S, FEAGILIES, UBAVEEADD, HEe, TRUR US4 1E 5, B WER 48HIY-OSHIY,
P cima | S34F | ASHIURA, FAQER), AOIDIUE, RSN, YLEY
— S8, HIERID, 334,
I THHAUR (WO EUAA AT E NS SUATEERIC FA- S8
\ ER} 28 SR EAMEN, SASSHOLHER0EEN O, B, SRR AL TN,
3 FWIE YRAN FHAT A<, PR, SiAUER ATAMTL0ILH 2, FFAMTHES,
] | WIE 2P5eml TAATE(FAE, UETe, 2FHRF o= & 5 = = 5
AP | . oo AEBLA TEA TR b R T ARG i
Aezaing | spps | FETRDED, WY SUSREUMEARE, SeTRUNIY
T | T | RARk, SRUD A RemRuR N0, SEUORNLL, TS,
FRFABDN, B4, AEL SRS H(D YR EDHOTE, AN AHE, FRIOLES, HEM:
AEPEA FREFAT MO0, FIY G, AR, AEMHAHIRSTREE
- AEMA 9B 014D D1B%, BHE, FFOLIE R, AEAL0lAH S
P
S —— e — ToP 5 DRER, FUDMEH, T4 W AAZTL FT FSNDPE G0N
T WETSER SOOI R A, T T, OEES, Azgh A} FMAET EHIOLA BB ST 1 B0 gt
CIEQEILY DI, LASIHWE QAT Ol 2 2 OIES(S ), AAZALE | A T A filf— TA'; M‘f’ziﬁf‘ :g%‘, 2428,
AFT LG RILIAL, L-AESU T HIERIOAF T L[ @A E, A0h4 TGN LH2, FRALES, R
APALTE, WEYLET, ORI ELER, B8, 0,
BT BT, B TATEANAL
3 l IR A S 3| (5] EfL A BT H 0| E ol 2HH10R AP 3 2 U ERIE, Jlara 4k
g : WEPE A0NY | HOEE | ), WERIDIZ WA (MERIDS, WIOT, Il AR, BE, HEFUE,
E AN, HEMEE YA (d-o- E R HEOLIHRIE, AR, 01, FROFULD [BY, HET FURRITUHEAL R, S35 08EY
i = HIEIIK 3, UEfB1 A4H, BEIUEE, L1019 L WESILES, ARpEA FIREFD, TEH O HIER IR 36X 01-Y, TEEOHD D.43%,
WTBEE, @4 METBLIE G, WS TEWAA, MR, e T, UHAVETEINE, AN DO QHROIEE B o1,
OMIUMIES, Y22 F STHDLNGE F] VIERIC, ok AlE HHET. THOIACHBILIK, AT ANZ, FALES, HETE, &5 R
AYVLOAUE, BdpAUER, BH43, F2H, SHTRSAY,
HEIA 5130
(o] (o]

Y
Ju £
o, o
o
o

fr

a9 163. FHAIJIUESF
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AR 8 B ESIR ARE
... R J2HER SR EEIE 1040 F5-4T AR, 22HLY,
=] 2=2rE S TAE AT FEIYER) 4SHI™WEE, A=477 TRIUES
b men AT 28T FOHE) EREANETLL), SERIE HEEREYRE
== HENURHESNM T, S F TR
Ly
frl dheergene: Bt E ) Lo AR LS e o) B e e e s e il
FOE £33 35 RO S0 TR LEE & o] 9L g Rk [ &9 L R HrE R S 2
s i (FHEINIES/FIE2R A YU EE ¢ AE S HUE IR [H0] 2 J-H]] fg-aar
FR(ETHT
b e e L T e e R e P 3]
I e F(EA 2 AT e, &Y, 4=, 89 290, REEE
CI Eol4 EH[ASHRT, d-ERHEEYY), 2090, TEAAWAHE,
LheAlEb s HAZ B AER), ACEAZA] 2R BHIDF A ATEA 2R, FHERIE,
=N SUNSIE R, FHANUES, A4S, WEAUR (AT B
=i BOIDZE, TUNAEEIFES4L, 721,
S L SRS D L S 2 A )
B B il iinie] JE R N5 :'?d(-?—?r)“II;*]Ei?J]"A(?—W%‘)
ﬁ JEPfEPEy A A5 g SR A THESH ) = 2 AR 2
AN | DwC oot | Juc re zgmi - o
— EuL P (5 LB AR ISR A ‘_;’i?—.:.fr‘ﬁé-%@@-‘:(o}-ﬂﬂo}q i
g :- ?r"éf??rl:ﬁ:im@‘-}EE.Ld‘%‘(NEJ‘).Er$$.¢E%ﬁ}d‘?€i
A AN A BE S T A S T
& 0 BB [T A ZED DR 2 40,
(] AT EY HAEAF | A7 SN AR SR AU ES M2 (MOS0 A5 4
j]'z'm_ HYSA | SCFHZI0N G AN A USRI RA 25 ) SR F L
i B ST EITUHLE S (015 21, A 25 BEE T D (AL 26 D), SRR 011 =
ACHA) Z2EF O Fei 415 28 BEN S48 4 WHEAUR(HEEAZ |
A AR
T ULEEDY [ S 31003 = BNANEN 40, 31402 8%, 2043),
TEIWAZY. | EELCELILERE ESU T = CX . E 30N
G AL 2 FHQILIES(S RIMERLE, TR{5%), 8% 3555
IYWH AR
= =] O =
a9¥ 154. 7HA1Q YESE ¥ 22 F
= T o + - = = 3T = =]
- AT AFY Agde AYnE AP AnF AFel FHAQ]I HEFO] AT
ST 0O 3 S5k 2= o)
ow I e FIT F AAS
_ L=k 5 3z
olo &= AH A& AFS
7] > o) = = = =] > O = =] O =
1. AL, 2. S5, 3. 22FE Aty dAFsA A8 2dS AASH
3L o) =] kvl
O AFEAH LAY (DA A M)
= = = =] =] 7 o) =
- THXRAME Fote] B Ay wiEy] 2 AZEWY, Quality parameters A7
=] = sz 1510 A A]S
St olo tigte] FA A AP S HAAT
.. _ .. ) s - o ] e
- ZAA Y B zgw oA solubility, dispersibility, #5422 =2HFE YEHYEE
. o = =] v L= o = o)
Aol @5 ofge} & AFIUIARE Faste] FHAEES A4
Parameter Reference
-Solubility
) o hedayatnia S et al., 2016, ADPI, 1992, Hooda &
‘Dispersibility
Jood, 2005
‘Sensory

- g AT A

jstn] 2 Az ol ol 23 (CHOI YR et al,

212 —
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¥ 105. A9 =89 formula

control A&
FHIRJIUGEF g+ A28 H) AAFA T ZgH)
ZHA <1 3% w/w M A f7-3HA 3% w/w

corn syrup 15% w/w corn syrup 15% w/w
fat 8% w/w fat 8% w/w
g A" 1% w/w A" 1% w/w
K HPO, . K,HPO, .
QA2F) 25% w/w Q425 25% w/w
water, up to 100ml water, up to 100ml
100ml 100ml

- BEaAg e AvagwE A xst7] 98te] SD (BUCHI model Mini spray dryer
B-290, Flawil, Switzerland )& A}-&3}o] =) %3+

£ 106. A=Y A2

Spray dryer (BUCHI
model Mini spray
dryer B-290, Flawil,

Switzerland)

dissolve K,HPO, in 40C water
!

dissolve mixture of protein
isolate-7}A| Q1 heat to

corn syrup,
80T

l
melt fat, A&, heat to 80T

l

disperse the fat phase into the

water phase

l

homogenize twice at 80C and

!
inlet temp 175+5CC
outlet temp 80+5T

spray
drying

pump 10%

D 40C E 705g
A AgE 2.
o} (water phase)
@ @9 ZHAIQl 3g, corn
syrup 20gS $i 80C=E
7tadth. (water phase)

@ AW F7E)10g<
Zola A" 3-¢Hl1gS
23 80CE 7}E 3.

@ fat phaseE water phase
of ¥ 80Tl + ¥
A2

®
outlet temp 80+5TC

o

o]

f

_ll-rc;l:i

o

o] <l

5g

inlet temp 175+5TC,

- 718 AL thste] ofefol Aelsko] AlAF
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£ 107. A¥ I £T/°1854 E4UE

F= W&
NE 79 =28
71e = Solubility, pH, particle size distribution, 3%, #5837}
O AdFZYH £ 3ge HIA ¥ HAF@B0+5C) 30mlet A 10&5
At Atk
@ ATFAE ZEln el 30mlEs FHol, 3000rpm o2 585 YA EE] 3o}
. @ =2 A 30mI(80+5T)oll ¥ AF-F3FaL 3000rpm o2 535
Solubility ol A1
284 A A Ee ARG
( ) @ 297 AAEYsta dolde IHEY SHMESE it
* FEE Uehle e dFo 2N 94 100m Fol EIHE HAE &%

pH

pH meter (Orion 4-star Plus, Thermo Sci., USA)E AF&3te] 25ToAA =
Aol M3yl gle AA7EA BEste] 4% HA ko2 e

Particle size

7171 : Microtrac particle size analyzer S3500/Bluewave

81 : Isopropyl alchol

o
M
1%
o
A\
ol

7171 : BOECO BMA 150
25 7 :105C
TEEE 3 (60237 1mge] A ¥37t 2A 2w AFFE)

Drying mode : Standard mode

ZYHE o1&
3l Coffee A|Z

U W)

@ 100ml2] reconstituted® HI|= 100mle] EA-E ol A2HEAT (Y

Al ofo] 2 EH) 5g(M A4l ofol~EH 13]F 59g) 0 & WHETH

@ reconstituted® 713 20mlell ZElH 3gs P&

@ Bl(taste)-=ut, A9, @8t F(aroma), A(colour), & Z(texture), 2|3
e} 3

(appearence) FRFA Q1 Whr(overall aceceptability) #5387}

Hedonic scale

AAFEA 5 A A= ¥ 156. FHAIQJIVEH
(F)A =z #}A F spray cylinder ¥ (9)AZX & i AvZYH A=,
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- Solubility= M A2AAL Agagw 7t 100% LalEo] 71 =& Sfds 2zt How
250 oM particle sizerx 61.46+1.650.%8 ZA L o] 7|EFAANIEFOZ A X3 Ay =y
HET oF 048 =2 &S YEUAI Alszelre] A9 2291312482 FAF o] E A4

Z A 7E dA4%] e dAAE UEHWAS

- o] Hedayatnia s°olA AAlgH vle} Z+o] instant spray-dried creamer®] QX=7]7} 46.45
ol A1 193.26 ym7h#] W el MelE UEtllen o= st W vy Az A uhet
kst M E Ztethal s s

- T3} particle sizer® 229 #% A, reconstitutiond] & F3FS 7= AdAEtal BHarE o F

Lo

250 +

100
999
95.8 4 200
_ 997 =
£ 996 - ' -
z
Z 995 - :
3 994
3 .
993
99.2
991 -
99 4+ . , . _
A c

A B C
Cremer Creamer

(a) (b)

Creamer

(c)
g 157. FHAJUYEE ¥ AAdF3A &F ZE Y (a) solubility , (b) particle size
D &, (c) &8 %F
AFHAIJIYE R, B:AARFSA, C:AFZEH

e Auad) 4475 Zev 7l 269:000%% 71F FE FEol o 7 Ed
o7 Az AgAv Lt AFAT A= 7H7 343+0.45%, 3.63+0.11% = FAHH
5 = EEAG Y AmelA &F, A W Tl g HFAPI FETHY
2 A ZItka B wo] xH(Kiesch & Feise, 2006, Hedayatnia S 2016.)
Hedayatnia 52 723 ] 28 commercial creamer®] 3.77%2Fi ZAE o™
maltodextrin, inulins 2] A gaFv] 2 B8 mixe] wjgH], B A Z(spray dry,
fluidized bed drying) Z7Aeo] wel ¢FESHS =Hd3vtn A Eojxa S
- HsA AHE Sste] AARSA AL Az E Aol A &ste] 93, Ak, pH,
HsH7ME A A3 S.(Chung C et al, 2016)

[
w
o

Average particle size (um)
-
8

w
o

(o]

Moisture content (%)

‘i“ﬂm
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THIAUES 719 =227 AdAFeHA A2

- Adel A& Al

[¢] 2

A% Mg 2

9158 AN Hg AV 9B

2] #H(Visual appearance) HAF31A 9} FHAJMUEFS 483 73] 2
Uetiglor HAARaA]l M=Zda} Lk 42.690+1.043, 2 A =9

AR

URS)
S

o
afk< 8.153+0.622, FM % bk 115.027+£1.2362 4 = =

£108. A9 o|3tsy £4 A7

T I E & sFo AAF3A &5
}}ﬂ;_‘/} 'B”—‘UTF dtﬂ‘@r ] iTr Nz wev] Ao
EEIE =2)v] 7]
pH 7.52+0.01 7.543%0.00 7.213+0.00
L= 45.413+7.561 42.690£1.043 48.690+1.030
ax 8.603+0.176 8.153+0.622 8.875+0.322
b 14.367+0.644 15.027+1.236 14.007+1.006
A Ex*ab 55.753+0.402 54.830+0.546 546.830+£0.546

- pHE 72177543 M2 HAfgA oz Axe Avzen 9@ AlFzgu@ 233 77
°| pH$F H =3

FEE el

AH AH

ZHIRIGEF 7 28+ AdrA 7 ¥ 22 AN ZET

- pEst A
=
O o]

- particle sizetT
I DR !

Y159, AYAgH HE& A FFHL.

Al A 7F ARV EF R AdEd & A, A3l o 2

597} 2 5
e wgtom AFzZelvAlx Avan AwE BEEE v GrEAS
o



%Mﬁam}—t— Mg Aoh Pome WEH AAE Bkl A w3
22 Wbt AAsY @ Qo BuHL.
[e]

- B3 2AE B3] B8 A g wjgdn] W A 2 quality parameterS A A sf
AL olo] st FA AL AFS HAAIFH
- FH 2, olEH Ve FHto e Ag B5A AES UM S5 E EsH] 2% 8.3
ST HoAXH Frt FoE 73R A AT ol Aol X3 ¥
- ol me} AF] AFT|ES AFel wek g2V, FE Vb, B B 5] 2 w
g 24 FakAE 55 odde] AUz bEAAE A1 T8 Aiolm uty el JEF
S vt B aE o] F(McClements, 1998; Chaudhari et al., 2015)
Indicator Ref.
‘Droplet size distribution .
o McSweeney et al. 2017., Beverage stabilizer, food
‘Beverage turbidity . . . .
ingredients online 2000., Baik EK et al. 2005.
-Sensory
- dJA ot TR 9l o] FE AR o] & 9lom o] T & kAol A+ FHAIQ
UHEFo =& H|&2 AFEH 3 9191 (Srinivasan et al,, 2002, Dalgleish et al., 1995)
ool th3d}e] physical stability #3324 particle size, turbiscan stability s ©] =74 & o3
- ma, 2T FHEER A AFAAl dstel REVAH, D, pH, AE, 4

==

Labdh), 4=, 71548, MAE, B eSs B4 AL, o] AxRE T T3S

ot

A R AL A AANARTE FoH FEMEE Hdtha Bay ol
- o] wa} physical stability® particle size®t 5 H 7ol F3F¢tA A, o] 3}stz EAJ o
2 pH, A5 =A% f3t55 @Y= X 108A9F o] AA3sa % 108Bel whzk

o,

Zﬂvl—o gi =

- 217 —



¥ 109. oil-in-water (o/w) beverage emulsions formula (Ralkos V et al., 2016)
control A 5
FHAJIYESF T3 a= (dAFshA 3t
A FFA] ¢l 10% w/w A3k 10% W/W
orange oil 10% w/w orange oil 10% w/w
water 80% w/w water 80% w/w
100 g 100 g
dissolve 3}41(10% w/w) in 40C water
l
adding orange oil (10% w/w) at a
steady rate and mixing the ingredients using a stirrer (Morphy Richards,
Argos, UK) for
3 h 30 min at room temperature
B
a single-stage valve homogeniser (APV-1000,
SPX Flow Technology, West Sussex, UK) working at
an operating for f)O s at 1000 rpm
Each sample was
passed three times (recycling) through the homogeniser
to ensure complete emulsification

- 7let S8 ko] offel Aefste] AAIg

£ 110. #3=89 olg3/Aed H7t W&

B &
A= NI ==
3 7}a & f3tet A A, pH, M=, particle size distribution, ¥ 3 7}
T3S 50 mL WAAdAGe| ol wylE 9 F 100T
ovenol A 6A1F A3 F FsldoRHE FHE oAE &
f3lerd Al Ag o FyE SA4sF e, 1 SAgS ol Aol digdste]
3} ot A %] 4=(Emulsion Stability Index, ESD) %= YEFA T}
LR R
ESI 1-— e %100
0= gop e pre 25y
pH, M %= An Ao} Fd3 t‘o“?égi T3 &
) ) S 717] : Microtrac particle size analyzer S3500/Bluewave
Particle size distribution
4] © Water
Y E o] &3k Coffee | AlZE ARE A, sh(dul, gk 2ub) & Az Aebsl 7
Az 2 Az} S8 Hd HPEWoer 3}
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g 488 F/1SEAA O =g A% Ad§
o] agte -1.91+0.03, %= bk 10.06+0.385%

c pHO A$ 71EAADFEF R} MEFEA 3SR 22 6.74+0.08, 7.07+0.07 W<
2 IS A7 ?lxéi} WA Y (Dickinson et al., 1998)2] =g oz <l
gl 71EWEol S s WASkE T4 pHolA E3HQ wehAlgt dHA A5

CHbAE Ax2E {3 EY partlcle sizei= NWEF3FA A& Al 27.35+1.07 pm= 7| E7HA|
oo AZ3I FESErTt oF 1818 =ZA Z=AHAS

(e}

E111 #3}EEY oSy 2427

AAAVEE Foer | AARFEHA FALE
pH 6.74+0.08 7.07+0.07
Lx 79.75+0.51 79.59+0.46
ax -1.77+0.05 -1.91+0.03
b 14.45+0.58 10.06+0.38
A Ex*ab 25.89+0.28 22.28+0.18
average of particle size 12.07+1.16 27.35£1.07

D¥bs Ty Ax, wt, Ak, Ak A Aol A VETMAIIUES S AFER frEteEE
O =2 72 E YEHS S

Hir
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bl Rl Sl ey

g u

19161, F3ts5 #5372,
(a)7HAJIHEE &8 M)A F3A T35

DArEbAAd el A 10T AR § A Al 71 FHAI]]

S =
3em o ¥ F Wt BRAAL AL Ao WE gRE
o

CFERA B AL 1E AR FASEE 3 Relst Qolupd LA, A
WA 48R 4% o 83 cm FEY TRl B

U

=49 ESI (1— > M) 100 = 66.67
9 cm

R FFA) ¢l EST = (1—

S

(a5 Faketgd "Hrkdsh)

- ARHez,

DAY e f¥e] HA AR JS @ 2 S " wieq vjFA IF
9] &2 Mg 7]elst (Dickinson, 1992). 7}A|elL FH3 o g =8 T =
ol F271 FAE AW FAL ves 4 & FUT HiE oA =1
(Dickinson, 2009; Singh, 2011) ] 9% &= 2AAZE 93 AAFAH v Had
Ao AR

st SEEE A s vigle] 982 B[ Eo 9l o (Alvarez-Cerimedo et al.,

S5 odHde FUF gL 52 d FHA

© s FEdTa 5.
DYEbA o duigde YRE 7o R st FtAEY B E2 surface-active LA}
5|

T =
dat e BRG] 7] Ak A7) vk H (Raikos V et al., 2016)
o] 7]& FHAIJIUYEFET vra A A o] o

-
2
=
AU
>
ke T
Ho
oy
>
1o,
o,
o
T
AV
=
Y,
1%
o
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A B

100°C 4C
a9162. AR L= wWE F3tAA.
(#)100C ($)4C

A71E, B

- TARANE Tote] ane
tste] F4 AL HAFS AN
- ZAMA I} A2FE 93, solubility, creaming index, ¥ 5 H 02 E2HFE YEHUWEE
Aol g7HH ot e} & FUIARE st FHASEAE 58T
Indicator Ref.

‘Droplet size distribution
‘Physical stability(£]#, solubility,

creaming index)

Kornaiko J et al., 2015, Riscardo MA et al.
2003, Ghasemi, H et al., 2017,

-Sensory

1= ol X 111A%} o] AAsty 1 111Bol what A xes <

o

- fEheR g
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¥ 112. Source formula ¥ #| =% (Riscardo MA et al., 2003)

control A&
GHIIYES 3§ 22) (RA43A 22)
sunflower oil 35% sunflower oil 35%

emulsifier emulsifier
8% 8%
THIRIGEH ZHAIIGEH
sugar 4% sugar 4%
REEE 2% A = 2%
salt 0.4% salt 0.4%
water, up to 100ml water, up to 100ml
100ml 100ml
water(50.6 g), sugar, saltE 60C7} 2 W 744 4=t
!
water phasedl F+3AE YL strring 10 $ homogenize 1000rpm 2= 5.
(60C)
!

sunflower oil& water phase®| @il strring 10% ¥ homogenize 1000rpm 2.2
12 (607)

!
emulsion®] A% 2¢-8 ¥ il homogenize 1000rpm &= 1+
l

4°C YA 0] BA3)
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- 718} AP diste] ool AHelste] AAE
E113. FES59 o)&s/#53H H7 W&
T T
RE! Foen
7} = Visual observation, pH,

Visual observation

O Z7te] AE 15mlE #ch

pH

homogenizing 2% ¢ 10 miZa|4 pH meterE o] &3le] 2
5CelA 3 SAst] Htwk

Particle size distribution

717] : Microtrac particle size analyzer S3500/Bluewave
Sul © Water

Creaming index

D AZ 15mlE A4 0779 9 ##3te] serum layer(H
)¢} cream layer(H,) o] =ol& A= F74 3ot
@ emulsion®] @A Zo]¢} creaming index(CD+& thS-3 o]
Tk}
t HS+HC

01(‘7)—[{5
0) = EXlOO

A zH A5 E9H(taste)-2Aa%Hgl ©ab 2wk #Aalk Sk(aroma),

A 7+ (texture)-thickness, creaminess IR

(appearence), AHF2 el wH=:(overall aceceptability)

A (colour),

29163, AxET &
EHAAIUEE (F
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6.52+0.316

88.99+1.043
-1.08+0.108
3.047+0.075
11.94+0.089

A s

5.42+0.00
92.557+0.557
-1.107+0.065
6.54+0.627
15.06+0.606

E 114. 229 olsstd B

pH
Lx*
ax*
b*

A E*ab

E

& A 39

]
A

te|olot 7 #3HA)

=

M FHAJNYEE F 22(9.69+0.17 m)
pzs

of e, 13974 A A Z1EFAL

Ay A
st

Emulsion Source
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13164, Particle size of emulsion source.

71E& A AU E E(35.83+4.09 m), B :
: Creaming indexE& =43+ A3}

A



: Ozturk B et al.. 20169 2o]&td o] dAFo A ajuletr| 4 HAE F=A7 =55 ZES
EoM et =eAe A et sglal e SRR AR, gum R @A S
olgste] HdEE SU/MAA AW L E AAANIHIL 5. 2] AV F4E

AYYEHET oS BEE A S (van
2011, Ozturk B et al.. 2016)

Nieuwenhuyzen et al., 1997, Meezdour S e al,,

¥ 115, A4 F3A &HF A2 Creaming index

09 F |12 F |29 F |39 % (79 F | 99 ¥ (109 ¥ | BY &
H Ocm Ocm Ocm 05cm | 0.8 cm | 09 cm 1 cm 1.1 cm
A 4cm 4cm 4cm 35cm | 32 cm | 35 cm 3 cm 29 cm
H, 4cm 4cm 4cm 4 cm 4 cm 44 cm 4 cm 4 cm
Cl 0 % 0 % 0 % 125 % 20 % | 2571 % | 25 % 275 %
¥ 116. FIAAIEF B A2 Creaming index
0d & |1 F |29 F |3 & | 7 % |5 F |6 F | 72 &
Hs Ocm Ocm Ocm Ocm Ocm Ocm Ocm Ocm
B H, 3.7cm 3.7cm 3.7cm 3.7cm 3.7cm 3.7cm 3.7cm 3.7cm
H, 3.7cm 3.7cm 3.7cm 3.7cm 3.7cm 3.7cm 3.7cm 3.7cm
Cl 0 % 0 % 0 % 0 % 0 % 0 % 0 % 0 %
Az o] HAeH7F A3 14350 AUl creaminess 3F YoFE T oA O =2 A%
= Uesla AlFe wigdn] 28-S ot AT = dES Aol AAEAE
FgHoz,
AAH AF] $5 AANE A% F FA Aol o=A WHEAES ol F
2AWsts HAisek= Ao] TastE® AFAE AAAHE Farsto] 4 AFo AHE8E A4
G Ao Ao wel A E BUEE AAEol & slow AdHAS

e e e e o

creaminess creaminess © y T magr

; ) | = '
thickness i : thickness —

w
n%

19166, A fshA T
ax #ePTt

13165, FHAIQYEE
a2 #HE5H).
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2) F71s 7=t

1%
AENL Ax o g FAIBIAE 7]E9 =3
MEet AAFIAES H7MEEA "ol {71
o] Z

Y8 AEFS Axst
A A A H7E ) sAEA e AAF

Fol A AWA/AG A AW AEAS
A

ol a2

47 ske] 2

il
ool & NETH A guR Ave NE 9 + 707
st FRvdlN AAE A R FEFE HER, AT N AAE
Alstm = g

£117. A %A S2/F_AY 7€ 2 74

g = it 4

7] T (mg/kg) 2.0 olst

T | FA(mg/kg) | 150 o13H(LFwE A o] ele] Ak WA FE @3
CN SRR P AZH M E ofuH

It Al = n=5, c=1, m=100, M=1,000(} /A &l 3F3})

A1 ugwe =5, c=1, m=0, M=10(| A =] ] H3h)

Avebs wE Fe Ay OHdE dekA g2 AY 23
2~HE Ad 3 Ay F

AN
i
o
N
Ju rlo
-

Q!
o
[e} b AR 4
gol2 ALgFolY, m3 FRol wWE Bed, Htq 44 @ Ggd B4 we
=

2+ 7y o2 WS- A S 2Ee-(Nicoli MC et al., 2009)

Table 1 Shelf-life data of different coffee products packed under
different conditions

Product Technique  Packaging Shelf life
(months)
Whole- and Multi-dose  Air 1-3*
ground-roasted packaging  nder vacuum 4-6%=12"
coffee " b
Inert gas 6-8/>12
Active Not available
Pressurization =18
Single-dose Inert gas >18°
packaging
Instant coffee [nert gas >18"
Colfee Air or under vacuum >6"
concenltrates
and drinks

4 Shelf-life data from Nicoli and Savonitto [34]
P Shelf-life data claimed on product label
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O oz M F7s AJgue] 4 WA Z(coffee liquids)e] $+ FFZM pH,
titrable acidity, sensory sourness 7} A&&<ete] FAXEZ By F (X 117)

¥ 118. Main indicators of coffee products quality depletion potentially accounting

for consumer rejection during storage (modified from Nicoli et al., 2009)

Coffee product Indicator

Roast whole and | Peroxide value (Chafer et al., 1998)

ground coffee Head space volatioles (Amstalden and Leite, 2001, Buffo and
Instant coffee Cardelli-Freire, 2004; Holscher and Steinhart, 1992)

Coffee concentrates and | Sensory flavour (Perez-Martinez et al., 2008a; Cappuccio et al.,
drinks 2001, Manzocco and Lagazio, 2009)

Instant coffee

Water activity and glass transition temperature (Anese et al,

2005)
Moisture uptake (Alves and Bordin, 1998; Alves et al.,2000)

Particle changes (Saragoni et al., 2007)

Coffee concentrates and | Titrable acidity (Yamanashi et al., 1992)

drinks Sensory sourness (Manzocco and Lagazio, 2009; Perez-Martinez

pH (Manzocco and Nocoli, 2007)

et al., 2008a)

©)

o] T pH 7ZdF8e] o &S 51 #e4 da=e Adaso] A& g =+

AF2A H2o AG7A AR E A
Aom A At B dvda by vAde EdeRREH AT o5 AEFS
zZRutde] Wt 9 A @ A FUHE 5H R g w %
zZ

ol
AAAS ERATE o]t W= AA AlEe Tt 483k pH
HH

- AF+A3} coffee brewe pHWH 3 z}o]7} oF 014 FF = Aol thdt 4u|#

rejecting "] &9°] ¢F 80% =}o]7} H i1 (Manzocco L and Nicoli MC., 2007)
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3 119. pH limit of coffee brew in correspondence of increasing percentages of
consumer rejecting the product(elaborated from Manzocco L and Nicoli MC., 2007)

Consumer rejecting the sample(%) pH*95% confidence interval
10 5.22+0.03
25 5.19+0.03
50 5.14+0.02
75 5.12+0.02
90 5.08+0.04
O ol we} Aefa 7|Et4 B £AARE Farsto] g3k 2ol 334 =4 fa

O #71% A HEFHAOR SRF-AAIN old] mpel Hekn |ET A9 B3y
il FFE(E, FA, B2 Beld geaid olBe 4FEFA A 9 o
Aol ek b A P BASA FAs S

O Eel A Aslak 2 BIH Asak FAARE AAD,

¥ 120. 384 fales AN A7

Eiges Alg - HJARE
Y (mg/kg) 0.0026
21 (mg/kg) 0.0015
B} 2 A 2 (ug/kg) =HE
o] & EH1E

O ¥4 A¥, Himg/kg), +4(mg/kg)> ZtzF 0.0026 0.00162 BA =AW 7]E=F249]
2.0(mg/kg), 150(mg/kg) °l3tE W3t Aoz FFdu ga2MiryE V&4 4y
oA HEHA &de. T Z A Il olE EI A ol A Fl
3t E2)-3kehA otdAo] SFrES Fukd = AL

th) v AESHE kA L A b A Ho)

O A AAZ MAS 7|EZ0 dste] vAEsHH Qs A(LtA+, WS S
E3lo] R on AukA L T AFES Aokx AEF A UubA]E
mel ok AAISE WY A A S
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O F WHA=R Agd 775 7t ste] 4% AAHAX FAA3E Z physical
stability (Y =43, visual observation)= A A], Y% ¥ = Microtrac particle size
analyzer S3500/Bluewave 7]7]|& o]&3sle] &l &= X s}9 <, visual
observatione MZ< petridisholl Hol #&33 S

O A4,
A F o] pHE 662, FEE 1132009 brixz AFsN = AEAIFAN =52 2ol
B9l Y= 10.00%, MEE Lk 3803003, HAES] agte 5814003, FHE bk
€ 811£0.05 = ¥
E 121, %1% Avetue) oststy 24
Al
pH = = T ﬁa -

38.03 5.81 8.11
£0.03 £0.03 +0.05

6.62+0.00 | 11.32+0.09 | 10.00+0.00

A3} Dspatol 0614 pm= A B89 E Al A% 5(0.45070.568 pm) 2 Y]

i i i Lo
10 100 1,000 10,000
Size(Microns)

19168. +71% AW particle size
distribution. Ds5¢-0.614 um
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O Al HAl= AAtdd A3
AR 7S flsto vl e 27kEst
O W52 7I&5s A9 =41 44 o 4,
« Initaial temperature (Z7]<%): 20~30C
* Increasing temperature : 6C/hr
* Treatment time: 10~12 A] 7+

¥122. Bl 527153 49 ¥y

B U8
A& 715 A9 b
272X 20T A 8T7HA (A7 55TH)
AAEA | point o 1 2 3 4 5 6 7 8 9 10 1
2T (T) 20 26 32 38 44 52 58 64 70 76 82 90
7Zb 27 IRJIERE ARE AFHS ] 2xbde] A 53 A&l Total
A3 | nitrogen, TF5E, pH, A%, #%0] 4 FrtHo=z dref FEIdFS 54
3}
- Alg 30 mlS #Hal A4 pH meter(Orion 4-star Plus, Thermo Sci.,
p

USA)E Al gate] Warl gl AR fdse 248

AEZ Yo AAFES Fol AMAA(color reader, CR-10, MINOLTA CO.,

o] &3ste] WE(L), AME(a), FME(b)#ks 4. 54 33 o]

A= %%8}04 Ft A= 1%5}%4. o] w AM&gh EF WAPRS [=1.80, a=12.04,

b=2.96%). Aw+# M2(AE)= Hunter-Scofiled? & o] &3fo] Adon x4
°

2 0N AFA A F(L=28.39, a=0.18, b=-0.88)& A&

A ukA] ]
o AubA 2 3M YRS v A]o] A5 E 1000 pl® A& & 37Col|A 48
m;% AR eFetel YEbd 2RUE A5
o i
TE A3 33Ny =4y

o =44,
- 9 0A1ZEA(20C) A] of wlalste] 4A 7k A 5.(44T)oN A A8 feathering &7+
A% o] BFHY AZFon 0T HF A5iME uy BZES I3
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Time

(h)

Time

(h)

DFI@

a9 169. #71%F A AE FH8 (W) W

- g3y AFeA T8 53

=4 o=

uhe A 5 e

119 .(Chen L et al., 2016)

- Hunter value$! L, a, b
= AF9
b#r< 0.13~0.78 ¥ w3 *“X]‘(AE) &2 0.06~0.78=

1- 3}‘- ek #z

e
rlr

H]—U:]E‘.E

o 1-=

E

ﬁ
rJ

ZAEAZF R H ¥ (feathering) o] X al% o] X

o= o
T%i?iu

2 color difference ¢! AE #<S =
UEMH = Lk 28.35~2857, A= agt2 -0.10~0.38,

< Aot st 7y oA

3

R84

A A 9]

o]

2 B

o Ay A go] A
T

2 2rd wet fejqor Frt

£ 123. 771 AV AIE FHa4 W3

EES Akl
Time c} o] = jail
(h) ° B L a b AEq, 8
gt
0 11.330.11 | 10.00£0.00 | 36674025 | 4.98+0.39 | 6.72+0.38 | 56.19+0.12 ND
1 11334005 | 10.06+0.11 | 36.66+0.06 | 4.88+0.13 | 6.64+0.11 | 56.16+0.02 ND
2 11.30£021 | 10.1040.10 | 36.63+0.07 | 4.90+0.11 | 6.63+0.12 | 56.19+0.03 ND
3 11.2620.15 | 10.03£0.05 | 36.630.01 | 4.78+0.03 | 6.530.04 | 56.17+0.02 ND
4 11424012 | 10.13+0.05 | 37.16£0.12 | 5.14+0.19 | 7.19+0.24 | 55.85£0.04 ND
5 11.30£0.00 | 10.00+0.00 | 36.95+0.14 | 5.09+027 | 6.94+0.27 | 55.97+0.05 ND
6 11104027 | 10.03+0.05 | 36.95+0.10 | 4.94+0.13 | 6.89+0.14 | 55.95+0.07 ND
7 11.23+0.05 | 10.00£0.00 | 36.70+0.05 | 4.58+0.09 | 6.49+0.05 | 56.07+0.03 ND
8 1126005 | 10.03+0.05 | 3648+0.06 | 4.67+0.09 | 6.31+0.07 | 56.24+0.04 ND
9 11.23+0.05 | 10.00£0.00 | 36.77+0.12 | 4.78+0.20 | 659+0.17 | 56.37+0.53 ND
10 11.30£0.00 | 10.06£0.05 | 36.61+0.06 | 4.63+0.11 | 6.39+0.11 | 56.14+0.03 ND
11 1150005 | 1027005 | 3662+0.13 | 4.93+0.12 | 656+0.14 | 56.18+0.08 ND
- JEe dx= 27 11.33711.50 W99 10.0071027 M9 Ale]l & o]zt BEE A ekgko
W ARkl B O A BE AIRPE AlRolA] #HEEA S
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a9170. {715 7t v A= FAE 3,

- pHe A, 7] A8 65700104 6.15£0.00% A A 3] vtopx= A el AL

68 -

6.4 -

pH

6.2

58 1 T T
1 2 3 4 5 6 7 8 9 10 11 12
Time (h)

9171, §71% Ay A7E 24 (pH)e W3 =,

O kA AAIgE v} o] AN AFAA L] pHE Ad S5 Frjd JFS Fr A5 74
A5 5 AAE o] coffee brewe pHH 3 2to]7} oF 0.14 FFol A% A8 3t 4H|

2} rejecting®]&o] °F 80% =Fol7} ® 1% ¢l al(Manzocco 1,2007) B A& Ay =
71N E 657£0.01014 6.15+0.002 <F 0462 W3S Vel A7) 7k uhe} Ao
2 oS AR T Az,
A3 AFL Aolst A3} wvhS-

Holg A% £HL 2e o

2
qr

ﬂl

Foll dis) Aol AE=E 7AW, uhebA

o
rot
©
[ 0
4
P g
o

" A = OJO]JJr tE‘.%FOﬂ ek st TAZE s AR o R e A
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oz A AFL A Tl il 54 &AW, diRie] A9 olele ukgHeA
e Mate] el 9l ghebA Bl EelA )l Al disid = A e HA 2 3ts.(Nicoli
MC. 2009)

O IEZH, 3 1170 AARE e} o] A 55 =
A Ao A frEs s Al ]

O % 172014 & 4= Qdol, 7 o] g9 2% 42 719 AA (aw 0.99), 7Y

F% & (aw 033) 2 4 1=x AT (aw 0.0D)o W3t Arrhenius g2 <) 2 A
He Qo AF AA et FFHN A9 Arrhenius ZE2 0 ° C o]3te] v va &
LA F4 At £E2& AgeA A5 34 HA(TE 172)01] oyl AL H Ha st
433 oA R Fag Alee HAE #H A HYY BE oA Fa ol YPA
o Wulgk 0 2 ¥hg £ 5 Hrlske o AHEE ¢ Jon, ]‘343L # HEASE Eq.
3 T ol T SAZE FoXH AAl B3 2304 AEe] A FHE dF b

E 0. pH limit of coffes brew in corespondence of increasing percentages of consumer
rejecting the productlelaborated from Manzedco L oand Nicoh MC, 2007)

Consumer rejecting the sample(34) pH29%4% confidence interval
10 5. 222003
25 5192003
50 5142002
75 512+002
30 5082004
15 k=0.16x10"° R°=0.96
L]
?
o 10- ‘
-—
X 50% consumer rejection
Oﬂ L ]
T 57
. Shelf life
0 ) I 1 L 1
0 10 20 30 40 50
Time (days)

238 172. Hydrogen ion concentration of the air-packed coffee brew having 15%
(w/w) solid concentration as a function of storage time at 10C. Figure also shows
hydrogen ion concentration limit in correspondence of 509 consumer rejection and
relevant shelf life (elaborated from Manzocco L and Nicoli MC., 2007).

O AEAH L=,
- webq MRS oRt 4e fE0 FE3 Asstin uHAw FASWAA AR
3 Ayt A A7 7 wEl 5 A
- e, Age AEe A%
oz Qdd BFH AAEY %

2 &g 7hed A9 HolHE Awdtr] s A3

RS =

— 233 —



o
o%
o
=
i
-
30,
rr
r o
B
il
K3

=
ok
f

o,
i
oot

o] AAjEofof & Y.

FAEA o

AFEANE 2 Adlgrel FaAGANIERE A5
A A #70% ANER AFL AzdnA g0,
olol 2 Ao aste] AARTE AN

Fako] A A FAEE obayn 2

== Equ= = 3
= ==
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Mixing PR l
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Full bottle inspection (CCPY) Padcrw | (eops)
+ cgnncau;mea heu-laga " |rsunl ngueraa.e.s' &
S {CCPE,
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Botlie/can packaging {CCF 1) S e
‘ Aseptic packaging (CCPE) (GRS
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Storage (CGP12) — = :we J

19176. Process flow diagram of (a)soft drinks (b)tea and coffee pduction (Kourtis

LK et al., 2014).

O #A3¥ % Ao W3k Hazards, CCPs, CLs, Monotoring, Corrective Action, and
2AbAS 2 Avehus 2 AN AELS
A7ha R Rgke] 2ol 4ol e

TC -
L

QOARE L]]“J_
g5 of

Responsible Personnel 842
o £4E SR ¥ FRL A¥ dude

A .(Kourtis LK and Arvanitoyannis IS, 2007)

Av 559 A AFAF 49 1. A o £ v&, 249 AT YA27], £
=5, &3 2 FEAE oY A Wgdd 93] JFE o (Payne WL et al., 1983,
Eskin NM, 1990) 2. Ao ¥ m+= 7|etd71E H7Fst= A S soft beverageol 4] Al

Al mpe} zro] AHE] tig wAEEA B 5ekA gt o] FaEojof (3
126)(Kourtis LK and Arvanitoyannis IS, 2007)

T Fobxl pH=E st AlFol| mAES4 o] 28T + o= = (Young TW,,

1996) 3 gl @ ETFoA FaFAg Ho]oF 3 (Kourtis LK and Arvanitoyannis IS,
2007)

¥ 127. Synoptical presentation of Hazards, CCPs, CLs, Monotoring, Corrective
Action, and Responsible Personnel for Soft drink

Process Hazards | Control-Preventive | CCP Critical Monitoring Corrective Responsible

step (PM,C) measures parameter limits (CLs) | Pprocedures actions personnel
Certified Mesophilic: Rejection of

Incoming suppliers,troutine Microbiologic | 100 c.f.u. specific Quality

materials | M microbiological al status o Yeasts: 10 i\é[é;{[cr)giologlca batch control

(CCP1) examinadetion 10g sugar cfu. Change manager
of incoming Molds: 10 supplier,
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Filtration GMP R}eln;ci);all of an inspection of Rf proce?smg trol
(CCP2) ipmyurities acceptable filters, brix g tSEeCI 1 contro
P leve measurement ate manager
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- initial of faulty :
Storage GMP, routine microbial Set by the Microbiologica | batches, Quality
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Addition Routine . . Machiner .
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Mixin - Brix o On-line Y .| Technical
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Routine inspection
of speincomin,
materi demetals,
GMP

Toxic metal
presence

As 0.2, Pb
0.3, Cu 5,
Z/n 5, Fe 15

(mg/Kg)

Chemical
examination
with AAS

Rejection of
the specific
batch, demet
allisation of
incoming
materials

¥ 128. Synoptical presentation of Hazards, CCPs, CLs, Monotoring, Corrective

Action, and Responsible Personnel for Tea and Coffee Production
Process Hazards | Control-Preventive | CCP Critical Monitoring Corrective Responsible
step (PM,Q) measures parameter limits (CLs) | procedures actions personnel
s Rejection of .
e | Sy | Unineted | o0y ey | Mictobiclogica | pivarain, | Sty
(CCP1) folll)cl))w the Y preparation ° I examination | change manager
supplier 5
A Procedure Qualit
L . t uali
Washing M (I){fo lé\tlgtgrlnsgl)egggn gceticlr-m " 45 Online pH acceleration COH’[I‘OT
(CCP2) microflorap bacteria ' examination water
development o manager
disinfecton
As Chemical /micr Faulty batch
Chemical and Water mentioned in ) i rejection
M,C microbil;ogical ualit . . obiological Examine
water disinfection | 4 y Directive analvses disinfection
80/77 BEC y procedures
Change
12% for - .
Dryin M Full control of Moisture coffee Chemical tltm f tfmi[ire\r Ql:?;l?}
(CCPr3 drying procedure | level 2.5-3.5% for analysis ature regume, | comtro
continue manager
tea drying
Certified MRLs as Rejection of Qualit
c suppliers,collabora | Pesticide described by | Chemical sp é cific Comro{’
tion with the residues Codex Ali analysis batch manager
farmers mentarius 5
Roasting/ Full control of . 0 . Continue Quality
Grinding | M drying %\él‘(])é?ture Eo/%fefgr acr}lflmslgsl dry control
(CCP4) procedure Yy processing manager
Routine batches Foreign Mixing with
. inperspection, materials 0 Regular & :
Packaging | p Appl Insect 3% batches visual | Other Trained
(CCPs PPy . P 10% : . batches, personnel
pesticides-insectici | infested inspection Py
des beans rejection
Certified .
Slé?spc};es{;llgtlion Ea;g:;ig;ﬁg Absence of Visual on-line Trained
lgf visual Froper for visual conltlrol Rejection of | personnel,
inspection control ood and defects Barrier faulty Quality
of P grinks, tS}}laecifliedt by | cxamination material control
the packaging c Xygen e plan manager
material arrier
Additives | - Certified suppliers | Additives 100% Chemical Faulty batch g)lrl'[atlicg
(CCPo) pp purity ? analysis rejection manager
S.aureus,
E.coli,
Running of Bacillus spp., Microbiologica
Pasteurisa asteur%s or salmonella Specified b 1 tests,on-line Repasteurisat Qualif{f
tion M gc cording to spp. tl? e plant Y| surveil lance ion of the contro
(CCP7) g easts, p of batch manage
program molds, pasteurisation
LAB,lactobaci
11i
Chemical Rejection of
Inspection of the Contaminatio analyses of specific Qualit
i3 batch,
C CIP n with 0 batches, reprolg rammi | €ontro
system detergents examination of | L OF A manage
CIP system s?stem

* P, M, C, stand for physical, microbiological, and chemical hazards, respectively.
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Organic barley malt preparations were obtained for use as food additives in organic processed

food. The malt preparations containing a- and B-amylases and microbial preparations containing
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both amylases were tested for their ability to convert starch to fermentable sugars and for supply-
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