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SUMMARY

I. Subject of the Study

Development of high valued and natural savory flavor using hypoallergenic
purified rice protein

II. Objectives and Importance of the Study

1. Objectives of the Study

The objectives of this study is the development of natural savory flavor using hypoallergenic

rice protein to replace allergy inducible artificial MSG.

In addition, this study is carried out to improve economical competitiveness in

natural flavor production. This study is divided into 3 sub-categories as follows;

(1) Development of Hypoallergenic Rice Protein Production Processes: Extractable rice
protein >50% / Rice protein content > 80%

(2) Development of Hypoallergenic Rice Protein HVP Processes for MSG Replacement:
Glutamic Acid Index Value >20% / Savory Flavor Profile / Patent Application

(3) Development of Natural Savory Flavor Formulation using Hypoallergenic Rice
Protein HVP: Chemical & physical analysis of rice protein for the natural savory flavor
formulation using purified rice protein HVP.

2. Importance of the Study

Grains are important agricultural products providing 60% of total calories worldwide.
Specially, grains are major sources of proteins in Asia. While rice, wheat and corn
among grains consists over 75% of a total grain production, the consumption of rice is
limited due to protein deficiency, specially for infants, young children and women.

And a total consumption of rice is continuously decreased as consumer's diet patten is
change while the production of rice is continuously increased in Korea. As consequence, the
price of rice was plumed down to 9% over the previous year in 2005. It is necessary to

develop new technologies for the production of new food ingredients using rice and the



production of high—valued rice containing products. However, the continuous production of rice
1S necessary to maintain independent food supply chains despite the decreased rice
consumption and the supply of cheap rice imported from foreign counties under FTA
agreement.

Recently, the interests in rice has been renewed due to new application of rice as ingredients
used in main food products. Rice has high quality of protein. Not just soy, wheat and milk
proteins also their hydrolyzed products have been known to induce allergic reactions.
Therefore FDA and EU EFSA require labeling of their proteins in the package of foods. On
the other hand, rice is produced/consumed mainly in Asia, and can be used as a source of
natural flavor ingredients because of its hypoallergenic protein. Rice also could be used to
produce foods for patients with Atopy and other immune deficient disease. It could be also
beneficial for infants and young child who do not have mature immune systems.

To produce high quality rice protein, it has been isolated from rice bran and/or damaged rice
in Korea as well as other countries. However, the production of rice protein has been limited
due to a lack of efficient protein extraction methods from rice bran with high oil contents
resulting shortage of supplying in related to the important of rice protein. As a result, new
extraction methods are being developed, such as Supercritical Carbon Dioxide Extraction
that can be used for the development of safe and environmentally friendly extraction
processes. Therefor the development of natural savory flavor will stablize the income of
Korean farmers who have been hit hard from the importation of cheap agricultural products

from abroad.

M. Scopes and Contents of the Study

1. Scopes of the Study

The study was carried out as follows;

1) 1st year: Development of rice protein extraction & natural rice protein HVP production

processes, and Setting sensory evaluation criteria for natural rice protein HVP.

2) 2nd year: Development of scale-up processes for rice protein extraction & natural rice
protein HVP production, and Production of natural hypoallergenic rice protein

HVP’s and their sensory evaluation.



2. Contents of the Study

1)

2)

3)

Development of hypoallergenic rice protein extraction and purification
processes

Rice protein consists 7-10% of its body of rice and is mostly present in rice germ. Most
rice protein i1s co-separated with rice bran during the production of highly milled "white
rice”. The oxidation of rice oil by activated lipase during milling process usually cause
defects in rice proteins, such as color and off-smell. Therefore, it was neccessary to
develop a 2-step process for the production of rice protein;, 1) Pretreatment of rice bran and
2) Isolation and purification of rice protein. A defatting process, Supercritical carbon dioxide
extraction, and a glycolytic enzyme digestion process was examined for the potential

application in the production of rice protein.

Development of hypoallergenic rice protein HVP production processes for MSG

replacement

When producing HVP, amino acid composition is most influential in making the HVP.
Glutamic acid (glutamic acid & glutamine) in rice protein is released from rice protein by
an enzymatic hydrolysis using proteinase, and produced by an enzymatic deamination
reation using glutaminase. Commercially available various enzymes were examined for the
production of natural HVP's with good umami flavor profiles. In addition, the applicability
of microbial fermentation using high proteinase, and glutaminase transferase and/or
glutamine deaminase expressing microorganisms separated for Korean traditional soybean

pastes.

Development of natural savory flavor formulations using hypoallergenic rice protein
HVP

Rice proteins can be divided to 2 groups, soluble and insoluble Crude. Insoluble rice
proteins 1s usually resistant to the enzymatic hydrolysis. The degrees of enzymatic
hydrolysis are main contributes for the development of umami flavor profiles. To optimize
umami flavor profiles of rice protein HVP, sensory evaluation criteria were established.

The applicability of rice protein HVP’s in various food categories was examined.



IV. Results of the study
1. Development of hypoallergenic rice protein extraction and purification processes

* Rice protein purification process: An efficient process for the production of rice protein
using Haenam rice was developed. The productivity was greatly improved by applying a
physical method such as drum milling process, and a biological method, such as glycolytic
enzymic digestions as the pretreatment of rice bran. Supercritical carbon dioxide extraction
method was applied for the production of high quality rice protein in terms of color and

smell.

2. Development of hypoallergenic rice protein HVP production processes for MSG

replacement

* Natural rice protein eHVP production: When producing HVP, amino acid composition was
most influential in making the HVP. Glutamic acid (glutamic acid & glutamine) in rice protein
was released from rice protein by an enzymatic hydrolysis using proteinase, and produced by
an enzymatic deamination reation using glutaminase. Commercially available various enzymes

were examined for the production of natural HVP's with good umami flavor profiles.

3. Development of natural savory flavor formulations using hypoallergenic rice protein
HVP

* Natural savory flavor formulations using hypoallergenic rice protein HVP production:
The degrees of enzymatic hydrolysis were main contributes for the development of umami
flavor profiles in rice protein HVP's. To optimize umami flavor profiles of rice protein
HVP’s, sensory evaluation criteria were established. The applicability of rice protein HVP's
in various food categories is being examined by Unique Flavor Co. and Sejong University. It
is being heavily examined by a food company that is interested in technology transfer for the

production of natural flavor formulation.
V. Achievements & Applications of the Study

1. Achievements of the Study

7F. Development of hypoallergenic rice protein extraction and purification

_10_



processes

When rice protein mass production is developed, various natural rice protein
extracts will be applied in producing Hypoallegenic food products. These
Hypoallegenic products can be used in infant/toddler food products, which will result

in strong economy.

Y. Development of hypoallergenic rice protein HVP production processes for MSG

replacement

When using Hydrolyzed Rice protein, high value HVP can be produced. Extracts from rice
protein has high Glutamic acid content which can replace MSG. Therefore rice protein HVP
can be used as high quality natural savory flavor ingredient in food products that are safe for
Atopic Dermatitis patients and other immune deficient disease. Also beneficial for infants or

toddlers who may not have developed full immune system.

t}. Development of natural savory flavor formulations using hypoallergenic rice protein
HVP

Current product of MSG of other natural HVP is from soybean and wheat protein. USA and
other countries have limited usage of soybean/wheat protein due to allergy inducing agent.
However, the use of rice bran to develop natural HVP will provide economical

competitiveness.

2. Applications of the Study

7}. Application in the groduction globally, economically competitive natural
flavor and taste enhancing ingredients

70% of world wide favoring ingredients is from organic synthesized products.
Demand of natural products and progress improvements exist in world wide due to
safety and preference of comsumer trend. Production of high value natural savory

flavor ingredient can improve competitiveness in global market.

_11_



Y. Increased consumption of Korean rice by production of natural food ingredients

Reduction of domestic rice products due to fluctuation of product consumption and Free
Trade Agreement of agriculture products have threaten the price of rice. On way to maintain
the price of rice is to create new usage of rice products. This will ensure domestic rice
consumption to stabilize profits for farmers and production of natural savory flavor
ingredients. Hypoallegenic food product using rice protein, rice oil, and rice starch can be
developed and exported to USA and other countries around the world for high quality food
products including infant/toddler allergent safe food product. This will increase the value of

rice hence stabilize profits for farmers.

_12_
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i g e el o] 719 glemz olF o|gstd FEA, #4 s A
Mol Zhestrt. olgfdt AAFAL =24 HE2 FEEEA dE et
v g gle s 7h Aoz Asd (R 3).

g g 7l £ E (Hydrolyzed Vegetable Protein (HVP))

W b PARe dd gE Al FLE @ PRom vow

Savory Food Product® AF&¥ L glom,

1>

9] Processed

(1) A9 Fx5: g4 7t =2 ofn| il & glutamic acid®] el wheh, X< 2
Foll ARgo] AgtE A 9= MSG (Mono Sodium Glutamate)e] thA aF-7Fe] HAt
A8 12 ARl HAA S718kaL Sl

D rlo

(2) MSG WA #4 HVP: A< A#E 1 9 MSG tA de HVPE gy F o
A3t B gdS o] gste] AZEY war 5 AR E F odhild 2 W gl
A frEsks SRR Qlste] ARgo] AldtE o] A sAES o]&

duldele] el we A7E AFS 98,

(3) 4 wHAL o] §F 1HIH] WA HVP: A LejAy 4 dude olgd i)
of HVPE AXosd W
o] # 2m|Fe] ol

(o
fru
=

AAAe gu 9 $4 9uzde A4 TrE §/84¢ d @4 Fal A
005 AAs o}, AdHes
o 27, avxe] nRE Rz Qg A 3
2 wRste] A Fmo] AN seuA wiksh tRe] T &Y A FAHE Ay

=1 - o
g e
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A, 57k w4 B

Ao el SR AR TS Fahol 2ulAelA FHEC] $7b A WA
Aol £ege] HAZ AU ot A /1%6s Fa B nvste] e

AEadel R Adgso] w7k w4 dEAE oI5 AV € F U
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-]

L
1=

29| ottt 24 HE

¥ 104

Amino Acid Contents (g/100g) | Amino Acid Contents (g/100g)
Asp 7.99 He 2.93
Thr 2.58 Leu 5.80
Ser 3.88 Tyr 3.58
Glu + Gin 15.54 Phe 4.14
Gly 3.79 Lys 2.51
Ala 4.61 His 1.84
Cys 0.64 Arg 7.09
Val 4.36 Pro 4.10
Met 1.88 Total 77.26

Z3) FHFARITA
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¥ 2. F8 FE9 =A3t= Allergens

== Allergen

Soybean Trypsin inhibitor
Gly m Bd 68K (a-subunit of B-conglycinin)
Gly m Bd 30K (34-kDa oil-body-associated protein)
Gly m Bd 28K
Gly m 1A
Gly m 1B
Gly m 2
Gly m3

Wheat Tetrameric a-amylase inhibitor CM16
Tetrameric a-amylase inhibitor CM17
47-kDa protein
36-kDA protein (Peroxidase)
31-kDa protein
27-kDa protein
20-kDa protein
17-kDa protein

Barley Tetrameric a-amylase inhibitor CMb
38-kDa protein (found in beer, from barley)
16-kDa protein (found in beer, from barley)
10-kDa protein (found in beer, from barley)

Rice 33-kDa protein (plant glyoxalase 1)

16-kDa protein

14-kDa protein
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£ 3 294 FA9 244 442

ER IR 1= S AHA 5

= (g/ml) (g/cm s) (cm?%/s)

71 A (0.6~2)x10-3 (1~3) x10-4 0.1~0.4

294 A 0.2~0.5 (1~3) x10-4 0.7x10-3
L 0.6~1.6 (0.2~3) x10-2 (0.2~2)x10-5
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A 3A AFNEe] HI

oAt E ] ﬂkﬂE Z AdA ¢ 2 vl 2 odol HVP A4 749 A 2
A 2 Pilot Plant =59 Scale-up A+= 74,

_>&
E
ox,
@ -
5
=
= °
2
S
L
@
o
2
o
I a1
=5
fr
\
N,
QL

L2 aad 228 A4 49 A

7h & @i Ee WA 2] 7-10%E AHAStaL o] tie] A g o) ufjole] 5

o,

A},

Hojgle. & duide] g dvjE Aune =4 3 T A H= 2 ([Rice
Bran)d] =5 o] glom HA dAnY 6-8%= xFA|8hH, 13-15%] ©rldS shfatal 9l

o

= .

A G F L Prolamins (alcohol soluble), Albumins (55-84)), Globulins (Salt-soluble)2}
Glutelins (diluted alkali- or acid soluble)®] 4 ZIFo=Z o] XOw, Prolamins$}
Glutelins Z&°] AA @A 90%E 2FA|staL 2.

A 59 lipased] o3 AR Falo] mE Wde] uel # wwAe] e YA
ofelgol Qo WAe F4e Aol BFA.

Supercritical Carbon Dioxide: %Al ©]itstetAE o] &sto] AAZRYE Ao
o A dwde] FElAAe ¥4 Ve st JlE4 200ml

o

=

Folol MARRE AW YR 2 LeIAS AAHG F A5l
[e]

N

2 guAe) Ra A Bge 2 gude) ogye Fualy] gste] AAe TR A
gl g o] Ba AA e 2y

A guigol AAL7|&e] A7 FA (Physical / Chemical / Biological Treatments,

Supercritical Gas Extraction) 2 @# @9 &2 7| (Alkaline Extraction, Enzyme-aided
Extraction Process)® #2]9 (& 4).
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E 48 v 48 349 H43

2 gud A 3 GA

TE ¥ IR

1. & AAd8 34

Grounding/ Milling

Defatting Process

- Solvent Extraction

— Supercritical Carbon Dioxide

DN
(>3
aV)
=
i,
Me
i)
o}l
ol

425

2

RS T 992 24

- @A Breaching 7%

- Phytase/ Xylanase/ Cellulase/ Protease

- Enzyme/ Microorganism Screening

& WHe HAH =3

- pH, &%, Al7H

@l 2 Extraction

- pH, 2%, A7t
gz 2y JE

- Drying Process
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2. MSG HiAE A3 &<

°|&

Yeast Extract

(Galic Extract

Onion Extract

M3G

NaCl

Beef/Fish/Chicken Extract

3 A HVP A 7le9 A

7k A HVPS A 49 HVPY Aol 7H 93& Wol A= faw opvlite] 24
&2 & o Y9 Glutamic acid= W3 Proteinase 2 7Fid] o olste] &3
%o} Glutamic acid®] frelshel wel HVPe] Zo] A4,

Y. AA HVP %9 HE&2 HVP A A 5 dojye opuiitife] ggiddrto]e]
Maillard Reaction®] Z¥}ol w2 Maillard Reaction Productel] &sle] An|ALe] 7] S o
Attt G&gFS v)F.

th. A4 HVP A 34 A T4 w2 & i HVPO| E84/3184 54 2 7]58t
A goFstdel ok @ EAo| #3k A (K 5).

3. A4 & 9¥d HVPE o| &3 A &8 XA Savory Flavore 7l

7 & 9 AS o] 83 AF g & AL A FA wel I BjegAd A o
4 (Crude Rice Protein)@ Adoz F84o] =2 & oz BFE  (Protein
Hydrolysate) = 3 4.

U, A4 &A i HJA HVPY E84/3etd B4 mE tE AEe §8& 9 Hd
Hydrolyzed Product®] ¥ 7tel| w2 AJAE] 7id

th H4 ZF /e A9 %1 E Formulation Process: %o W& thokst A 249 =
kS =3 1A Savory Flavor 1|8 AAL

ro
_"_
>
v

Reduced MSG, Sodium

HAXOE
Formulation
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=

dd HVP A4

>
of
o,
aV)
X,

A AR T

Grounding/ Milling

Defatting Process

- Solvent Extraction

— Supercritical Carbon Dioxide

. A4 HVP B4 3H

op

3 b

Cl

e

ProteinaseZ ©]

Acid/ Alkali 7} #3

ix s F4 =4

Extraction ¥ £ 7|&

- Drying Process

C# aude g4 2 394
b b

A A FF (TN%)

Amino acid composition
(Casein/ Soy protein)

HPLC/ GC Analysis

GC-MS Analysis (if necessary)

2 gGide] #AwF
23

Color/ Taste/ Flavor

Sensory evaluation

_27_




H 2% =dHel 7[ed &
AldATFAT R Zed =W - ¢

1L AAH 71 AT £

oA GHAY HEAE A LAY AEALS AT 8 Bade] AF A4 A0S A%
of M3 HEH ANT (LA FAI FAE AEF Buolalole & AT (P
e FHoR AAY A% F TABR QAL AAZ o8B 4 vud 4N A%
o ApEEgiont B Al V%] WA ekl B Am AR AEHD 9,

g e g% 4F: 00649E VT 79
o A Aol Al Wk F3 AL o8
AE] NGt 7.

% MSG dA B ZEE A4 MSGE AR & e A HVPY Axe Wi 3

= s glon), Wah 3o cheld fubge] delA Abgel A

@ glom, W Fe § uma HVPE %o A§E 3§ kel E/selok s of

g W A 4 A olgd HVPE ANE 3 we] 4 wude ¥
Agow FPAon Bushl AuEA Qgrort Aot AAA Ao FE AR
2 &

International Flavors and Fragrances 3AIS 408 77}

7b & g9d 27 Jle sul a9l o dEA <9 Alkali Extraction B % 1%
THE o] &3 FEAEE A duldo] T3 dAx IS T AAEH T REEHL
Ae. (B E FAY FA3 3, 7|9l dig & d¥de F&4S Ao 2009
d a7l CAE 59 & 33 A F 2 99F AAS A% 33 Mg AA
£ 20109 &A1)

U, HVP A& 71&: 5 @5 3)Abe] HVP A%ke S Algslo] glo), Sujol ngs
L HVPE 3 52 90 99ae FU0R Jusle] gii nRe vEd A FRINE

Fato] £qstol AHEHI Yol A & WA HVP A 7148 AT,
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53] 157k A 4 A3
Sokg AZ ke HL3F 5 98
Supercritical Carbon Dioxides ©]&3% AA T FA: &7 &9 lipaseol <3t A&
of Falo] w2 WA wel & ghelde] Fal GAo] ofE o] 31e] Supercritical Carbon
Dioxides |43 A2 34 &87]€9] /o] 7153

AEH € 3179 gl BEAA 7es NIgos 7Eq &
A2 &4 (Physical / Chemical / Biological Treatments) %
(Alkaline Extraction, Enzyme-aided Extraction Process)® 3},

HA HVPE A 4¢ &4 &8 HVPY] doll 7P @3S Bl nAs 84+ ofv=
kol zA vl&EE A a9 Glutamic acide ©HYFE

glutamine®] Deamination ¥H&-& &3to] Glutamic acid®] &S S7F AA 4 & &
2 HVPY A& A7,

oteinase 7} -3

o)

1=

2. AAA - 49H =9

7},

A4 &9 *E*H A 74 AAAe] FE 2 FE )
Ao o @4 FEsk AAe T0%E AL o, Fe TP AATY TUAE
o Skl wE A AE B B 449 87 8 SaAe 2ul 333 Az A9 9
%g] /;JHH;G og o]—ﬂ/\%o] /\}j]x].i TE] /ﬂigb o
TUHA Z3et Heel W FR/FE AA] FASE S+ s

il

=7t QEE AT AHHA BFAe 72 A 2 8 A=EE 9 ] A5
] o] wste] we A AN 74 U FTAS SR & 54 A 799 g
of W g A WEF A FAEe ol FFetel 2 1A sk FAVF A54d
FEolARE, S7F bR Ao SRl A AFE RS AT = 2 Frke] A5H)
2 2 Ak 7kl 8392 AujH o Hasle] AR ufsie & i 2 A 7149
atetell e F7ke] A5S BES AT A4S o8 AR LRTF AFAAe] AT
o= dd S s
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2ol mvkel AR HELAL AUE ARSIl kel Foo) AYHE l%T AYE

Z 2= olo
= T MRm.
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u
o2t

cHLS o 2o

H 3 & AT

=13
=

1
N

A1l d g dud &2

ol

g9

¢ & dde] wg £ AHAAE JF &2 = FAHY M A dFde AdAA Ao 7-10%
E AAskal lom ool A gl g o o] wfjolol] HFEojry. A whil o] it
dus Az =4s5= 34 F A HE 2A Rice Bran)dl FEEHo o, A4 &
ne] 6-8%F AHAIshH, 13-15%9 @A shretal vk & wlE S Prolamins (alcohol
soluble), Albumins (5=84), Globulins (Salt-soluble)®} Glutelins (diluted alkali- or acid
soluble)®] 4 1E 02 5o} o Prolamins®} Gluteling 1E0] A A whulz o] 90%E =}
Askar Qe olol] whet E&A/AAA 2 il Fy AAE 9 2 =8 3AE YA

=

¢ 2 9y Y& AF A AAYE Y3 Supercritical Carbon Dioxide Extraction
71€9 AL 7beAd AT AA 59 lipaseol] ost AR Ealo] wE & wuide]

2 wAdel wep & dwde] 22 AA] ofggol o] WAY FAL] o] AFHoR
HoAFo A EH3tn Y &84 Defatting &A0] o]Fo]d oz AR E o]
AA o]itStEAE o] &3t AAZFEYH AW T8 FES FI & TwH]

S
el A T4 e NEe] beAde Atk

>i

& 2 auid B AAE 9T AXY € 2 dwd 2 A 7|e A & dulde] B
g A AL A g dol orgAdS Hsl] fste] WA E T & chulde] 2
A 7E=z skl el

ol

1. & AAg 71« ANd

oW 54 R 7Y

W 5 2 Y A A O9sE B9 S 9 sk 9e 32T 5 b W
o=, # wMAS Pel YAlstel HA 2|ag TFF A AEAAS AU 93
of S ME ool 4 wAS Ro AAA. A FYL e FI AF Z A
G5 Sy mep FFo| Bl Ful F5 WA EHA GoF hEF Al Mg
SISl 1 BRI 54 2 o] mE 4 BN IS Gk @ wug
2 Bes] A% 7EAEE A5l ARG ME A% BN 3 A8 2
A7) R MRS A S FYstel ARET, 2Rt Y FYATAY &
o % BMES R Bel 44T £ A IS FRE + dE AgA ANE
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@ ama Bel 44 $AS AN San B AT AgE Mo @

. B E2R7] A

¥ E47] A% % aude 2o gAs] et auae Fasta Qi Qu 4
o BAZ SASAT AGANA H BAL @

Mo AAE A W1 8 AN L WA Fo) odow KA e W of
S Figol DY gon 4ELA Akl HAS AT Uk £

S
AREBE7] Slel Robm A B A= Y] FSoz Qlste] & AP Abule] uhE AlE Al

o AAA AR Qste] ARES77F BrFS el ol whel Ad Al 2 FH o) FH A
& 9ot AlFUsa AETA A7A e AAHeR ¥ B4 &£ 9 2EE 24T
T e W =4 VA “dE /AT AZI(dE s7IAFA IS dA skl ¥ =
ol o] gstdtt (Z™ 1). AAE ¥ =47 239 729 =470 B8 o5
o] & dds Shfel T

=< =
A AA o eEs AT F e =
o% i3

4L SHraka
shH WS =8 4¢ SAS(EA), A, 2 e R st
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E5 0 AN W) 54 2 gua F3

L= RN B ¥ EF A 2l A (%)
A7 IFA] et =5 8.33
A7 %= AFA ol7|vlg] EF 7.29
A= s CRC RN 9.0

Fa) oA B4 kjeldahl 24 AHY (% = & 249 X E2A5 6.25)
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J9 2. W =4 F Ao 4A, 2A &
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el HA 6% (w/w)HE

g 1=l

s

g

s

iy

& a4, B

1

P2 (®D.H

o0zl BAAA 74 w2 29Nd FFE

17%(w/w)e] &7 34&S 7HAaL
B

o Wu|7h Aujy] Hrow

g
GA /) EA /A

(W) 228 974/ 2A 2 2 HE Y

KoK
=]

o

TL1=
J/]“‘:

e

A
Tl

LEER

)
=

F3tAh (18% =T HA ). &

REFE 1EE AT B

1 o

vzl

-

o|
G

o

A% X A2AS 6.25)
: 3]4~% Soxhlet’'s &4

2]

] 4! kjeldahl A4 A2
%. pd

=

il X
ha |

3| E BN 3l & B (550T, 12hr)

ze

(%

]
i

K

© Q0O

(th) 2 @4 =3 ¥R A
2944 =4 T4

=2

skt . ¢

e N

Ho

——
file)

B AdE AAs 2AE

,.mo

151

=<

S

A
pul

]_

9] activationo] we} 2 A

I

A
15jo] @7 e

=

=
=X
=

z:;l_

9
o At

%

.
I

pR

st 8E % B AW E setting

B
g5lo] 2l Lipased]
5o} A
— 36 —

=

=

)

R

=]

o=

Ay
Y
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A

A
o] & A
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= s @2 2 A 7l &4 2 A
(Kg) (g) (@) (g) (g) (g) |3+E& (%)
4= 1,405.63 | 36357 | 134.79 | 1,903.99 | 96.01 6.7
IE= 1,336.51 | 388.09 | 217.86 | 1,942.46 | 57.54 109
;= 1,255.85 | 38842 | 326.29 | 1,970.56 | 29.44 16.3
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X708 = BEE GA/BA /B ZEE

a) 4252 £ 5 dojA BAY A BA

=~

A
At

(wet weight based)

. 71 &

zoWd % ZA% % & % (B25E) %
H 32.90 2.40 3.50 61.20
2 43.87 1.40 1.00 53.73
27 65.80 14.20 7.00 13.00
2 A4 0 0.80 8.00 91.20

b) 8EEE A T dojA BAY A E4 (wet weight based)
zuMd o | AW % | AR % e
(8d538) %
H 32.90 2.40 3.50 61.20
2 43.87 0.20 0.50 55.43
=z A 76.77 15.00 0.50 0.23
e | 5.48 1.00 7.00 86.52
c) 12BREE = & dojzA BAL ZA (wet weight based)

7
zand % | =AW % 5% % <%¢;}1> o
H 32.90 2.40 3.50 61.20
2 32.91 0.20 0.50 66.39
27 65.80 11.60 4.50 18.10
e 54.84 0.80 8.00 36.36
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() & A A FAE A 2 A AA 7le A

2 Aol v WA E 93 & x4 AA 1€ /) Lipase Inactivation /
Defating Process by CO: Supercritical Extraction: 25 & ©@¥d& Fgs}
7] ekl AuliaSolA Ee wEE 2ASE 79 S FHEe] &2 dAESs
2] 3T A5, BAY AT "ol AAo| Q= lipaseo] &% & Ao
o] 93k Organoleptic evaluation®] off-flavor7} A= Ao 2 W%}
A AFd | AESHLAAN B =75 AAet] & =4 F (52 A
AlE oAlEy] f8) 80 Coll Ht F), uiE & AW AAG A F Gz
S B zHN off-flavord Aol Aol & gduiidel #F Hrle d3
Zﬂoi F7HE AT SAINE AA Aol AHow o] fo] Jheeh A TS
g GAst7] sl = 2A W lipaseE inactivations $138F 34 @A) sfdko] Z
3}4 Al FdA R AR dE A A WHE >80°C ot 1E
2]E E3 lipase? inactivation process’} HHAX o2 H&F a1 glory A g o
ofgt A7 ] A 53] gy HdE ()] iAol o ZWst (Browning)
= Zdete] 2 @] A3 At Al7]aL Ak o]E =53] fl8to] lipased]
inactivation= tHAISH7] $l8te] AZollA AA W & AE Ao =N & A
o Ahsl wWx 9w A dwlo] AL gFAI7]7] 9lste] CO; Supercritical
Extraction *'Hol A& 7Fed& &<lsith

imhﬂﬂrﬂmoirmrzﬂm

ﬂll

lo,

O Haxane AW F&4

Haxane A% F&9: dA= F7] €vld Haxanes o]§3te] & o9
A& BAZKFE AAGY. WE =4 & 7} /7" 94, 24 94 9uE
Wang Blender= #43+ % 3ujo] Haxanes 718k & 60ColA 127 & 2
AW-S Fsiant wEE A Qe FYEaas o] §3te] Haxaned S &

}o Rotary Evaporators ©|

AAs Tt (Upper lay of organic phase). % A1
w2 AAstATE AAE A& A

&3to] Haxanes Hdd] AAG § 2 duigd s
He AE WAE] 9jEte] 80T WE stttk aFAIRE Haxane
Extraction”]<¢] & ©¥dS ¥3hst I35 e AAlol HAHA / A%
2/ EEH o ARSI o) 7] §viE AME¥l Haxane®] 54 fate]
(ie., Haxane-AF4 & Haxane Residue-2 ©H& 22 AHAl & ol S 4 3l
+ Haxane) M=% 719 7ido] HQaGith o] & $lste] aedistu a4
FdAF4a ol A% CO; Supercritical Extraction Machine (3 3)&
]-83sto] QAo Fag Ao LSEHAE FEEE ARSI, & A
AAE A =3t T

™
r%

O
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19 3. Apparatus for supercritical carbon dioxide extraction
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)

P

g 71% 70 (CO; Supercritical Extraction)

M

YAE ©

—_—

&3 & A

AAE o] &3 & x4 £ 7]& /L (CO; Supercritical Extraction): &
‘3.42‘3-4 ] AA B389 Scale-ups & AT, AA U9 lipaseol| o & A
AHE A 7] 9k S deto]obsity, UNA S 2 heat inactivation
AREE AL glot A oJgt off-flavor A} A7to] WolA %
o]t & Aeo] AL A FEWHES MEst BAH / ddH &

wel A $4el A Ths e Selskal

E 1o

©

1
“%O

_—

02 o o L PN'

TR Ti
Sl

1z

@B ZLANASGALE o] &F AA W AWAA: BA A=
origenol ¥ & Ao A Tl BESIAAE BE D JHIY F
lipased]] ©Jgt Zalvt WAoo wel & dwde] 22 A oy @ &
WA ol F4 AetE eete] AL & e s AL oHES Tk
A7l 8Rle] Hh webx dw el EE|AA FA4ES HA skt 18]
A A YR EA sk 2o el o|& flste] <l

Aol Fafgt AT AE FEEIE ARESt] AWAAS A

kit

2
X
N
N

|
-
ax
o
ul

% a )
=FAE o] &dte] W =A JJrXé T AAE AAE NE=R
AGAAE AZSAT AlEE 455, 88 %, 128EE 7t
7 7220 g2 W& 80 mlY FEZX F9
20071, 250713 3007] Fell A 30%3F ¥ AN
~Z metering valveE E3lo] g xE o]%A]
sttt 1§ FEXxo MESE AALY =AW
AE Ao FEe AAtstdd. ¢, 472 =E 7h 2=
W 142 %, 8% AT 16 %, 28R JtEd
116 %ol o, o5 %9 :
o w ALt (29 5).
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[ RECIRCUL=TION LNIT|

WA T S

Ay, - 7]

B & E —mw e g.m_ ea b s 1L S
[ g e Y p— [—
IE. el ey F =

I3 4. Diagram of Supercritical CO2(SC-CQO) extraction apparatus
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100

50 60 60
:

D4nw EgLg 822

29 5. Supercritical CO2(SC-CO2) extraction®] &3 ZX W A A&
(1 :407TC, 20071+ 2 :407TC, 25071%F 3 :407C, 30071<¢)
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(=h) & 9 H5¢ 342 A% AAY & YA L ABSH Py

AESH WS oS & 99 g 37 - 2 G 298 Ad 7

3 aAE OI%??_ AA W Glycoprotein #3 7|& 7/ & U‘r‘ﬂ“ﬂ% ¥3s
AT A HjolE AL A A dalde FxrHo g dusk AASS PAs
913k glycoproteinB Bl = EAISEaL 1o, glycolytic enzymes /\}%’6}04 eh4=3}

= AATo A A Tl e 3ess =oAvh E9 A dhjEe] A

#e - mo

2 Drum-milling®} 22 E814 718 ¥4 84 2 vAES o] &3 FEIE
3k AR g FAHS WL thEE glycolytic B4 WHEAS =ol7] 95fo]
A7ZE Drum Milling machineg ©]&3le E3Ho=Z Milling A3 F,

O
Glycoprotein 3 2 &< 5} o] B35 93 Phytase, Xylanase, Cellulase

& AA A gy FA EAgte ARS AAE VIeE AuEye] v

a)
b)

(F)Hpel @A oA eletel BAE o8 BeAd & ¥ I3RS Y

3

® Drum Milling Machine& ©]43% AA T 7|&: g4 &

2
G
=
i)
o
i
i)
ofr
o,
=
%0,
rir

Mr ox

Ak WA U el BAT AT GEAH YYel Aasi A

ﬂllm M wE o

X 2 vjolE Alefe A W A dde FxAow
AASTS A ’5}7] flate] glycoprotein® Bl 3 cellulose ¢+ hemicellulose
H BAZ EAlstar Qlof, & Tl o] A E&- AAAA &
of & gildy} A EAlsthe AES AASI] $ ZAuEEe QA
Drum-milling® 22 83 714 ¥4 cellulose 9 hemicelluloses

o]

st} =A7IAM Eeld BAAE A Al AFEEI 9= Drum

Milling Machines ©]&3lo] A 212 F34351 1:1r na BAE AA Qs

o] &3 ¢ Eo ¢4 Dispersion® ] cellulose ¢} hemicelluloseS 3t 4 3l

r1r
kol

a4 WheEo] S7bskA.

®@ Glycoprotein 3 E 3 S4Hg 7| AESTH Wy

mpAl e A YRS o]Esto] Glycoprotein el B ©3l=] s
& Phytase, Xylanase, Cellulase% (F)uto] QA 20 A F9Jste] EAE o

A & g IS st
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@D EAAHF ZA: Hexanel® 295 AAS 12E=z =A4s &7 10 gol
Viscozyme (120 FBG unit)¥} Celluclast (360 NC unit)E *I2]3}%] acetate

o
= H7Eske] 1A7F o] HEgAZ o8 dhalA S Baleigich A dhd By
2 9&, NaOHZ o] &3dte] pH 9002 x4sigitt. 94 2y &
3l4este] pH 452 243 & 94 B2lE T3l @4
th 2gE A gwAd (pH 7002 43S =4 7

o

aFoith 7t glycoprotein®] &4 W HH 2

¥ 9o A3ttt Phytase, Xylanase, Cellulase A4S 71 gl
Viscozyme?} CelluclastE T¢3ste] &2 A5 AF-&3A 0. Viscozyme
7 Celluclaste= ZtE 2% ALE Ao #3i7F o]l cellulose %
= 2 a2 dEA Q. AA
el S-S N SAE ol gste] & dde] IaEes Tt A A, 3
g o] ofol= & Ws7t JAARE F EAE FAlY o] &ste] AAE &
Ely 12%=2 7kt (0.4g/10g vs.
0.6g/10g, & 9). kA, & WA 34§
A FE Za e 71 g2 At i EAl U%th Viscozyme
#  Celluclast7t 24 W SAstz A= g cellulose %
hemicellulose 3% %5 W3IAA 717 = Est] AdAA
A7 52 TZZ o|9A A (o], cleavage site differences and/or
exposure of cleavage sites) 2 T¥do] Fr7tH o2 3|4y= Fo=
At T AAY EelA 9 shehA WS B9 A A4S A dud
&S WIANA, AUHesE AL dilds shieta e Ao & o

-
W Pel $A w8l B Ao AR

K}
il
[-'E

i
oy

2. & @A g A Jle AL
7h2A W 2 ead 29 34 - nARe 29 2 AA
=d @9 29 AA!

g
A, A7 9 o] gasel Qe y
W) PR ME B4F F 24 BFE 94, 8 L W)
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¥ 8. Glycoprotein®] &A a4 v =7
A 7+ pH 2=
1. Control 5 3.8 40C
2. Viscozyme .
. 5 3.8 40°C
(120 FBG unit)
3. Celluclast .
. 5 3.8 40C
(360 NC unit)
4. Viscozyme + Celluclast 5 3.8 40T
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%9 2 d9d e

3 g9 (/10g) g (%)
1. &2A 0.44 0.8%
2. ZA 9 viscozymeX] 2 0.45 0.9%
3. Z A Celluclast 0.45 0.9%
4. 2 A9 Viscozyme + Celluclast 0.60 1.2%

Fa) sl Gujde) il JEgES 4571 fl8ke] Keldahl 24 AFHE ol &8kl
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=

A0 AHEE7] A7k 2ol Wk 2 sker A

g A dnde £ FA ¥4 AL

<

(1) 293 & @9d 28 A4 8 AL

A ol ik AARS flste] ditke] & duldel B A= 2EER 549
AL ol &ste] /ity & wuld Fe FAS S AAHAL 2 Ao Adske
el el A 71eS 28 60 =243 skt w4 xE 2EEE SAE
A g ol ok e T AEE Ul CARe A o] AR RS Hjal
SHATH (X 11). AAA o2 AgdolA el G 2 s Aol A sufE il
= A dge] ghgo] Aol AR ot wel g e atold] ofgh MAFe] A}
7F AATE CAFel & gl e FojFog Aito] zlglom A Aol Aol ofgh
T A AE A Ak Eg A@AA e A" A duldS CALY
WA} vaste] 4 7bee §esES 958 %}i A9tk ol AAY =y
]

2
tob
-y
il

WA A 203 APLEE Ao
5% el 959 4 wnde) Mg U dgton] WX

polyphenol 2] §hafo] Atx oz & wuldol R b4 F 23} 2 pHol| ¢J3}e
gk Moz Wit 7|9 AoR

(2) 494 & B 4x vL B

o Ex d ]oﬂ;<4 x}o]g} A gl o] Bal A o] wE A el o] Ala)

wlde] B 55e2 E 100 A4S, 2o 448 4 wug
Kl o] d

o

=
& wEe A g A4 F7F (Darkness)= A W EASHE
5

KN
L
i=]
LU

WEO9 %o 2 o ok

2

]

=

i

:l:ﬂ

2]
Tl

At

o]Z H|w3}7] ¢35te], Color difference meter(CR-300, Minolta Co. Ltd., Japan)
5 AR&ete] & dmde] AeE SASAT (F 12). oW A5 WE(L,

lightness), 2% (a, redness), &M= (b, yellowness)S 33 WHi3to] =43}
P zkS el e, & AMA(AE, overall color difference)= TF2 242 ]
sle] AbEeldal, ®F I (standard plate)>1=98.07, a=-0.18, b=1572] #<S 7}
WAl gS AFE-3 A T

AE = +/(AL)? + (Aa)? + (Ab)2

i

Hol FF R A GA Aolo] upg 2 dujde) Meg vuS = gt A g
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¥ 10. & dd 3|44
L | w [%=zuwa| aA 5 Eps
- (Kg) (Kg) (g) WA (g) | ZuwA(g)?
412 = 2.0 0.8774 134.79 88.69 18.62
SE T 2.0 0.8774 217.86 167.25 35.12
128 %= 2.0 0.6582 326.29 214.770 45.09

1 : Wet weight

2 : Dry weight following freeze dry(Bradford Method)
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40| MXH2Z| - Milling
Recovery of Rice Bran

| orum o |

Rice Bran Defating
Grinding
Solvent Extraction

|

Rice Bran Pretreatment
Disruption of cell wall
Enhance Rice Protein Release

[aiotanes

Rice Protein Extraction
Alkaline Extraction (pH9.5)
Acid Extraction (pH4.5)

l

Freeze Dry
Rice Bran Protein Isolate

a9 6. 2A & dd £ AA A



E 1L 4 wuae) 9y

i
o

14.0

6.2

0.0"

8.43

8.8

4.7

76.5

76.5

0.27

417

Sejong

At
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¥ 12,4 gide A =4
ah e ) 54 3 4L Fa(EL) | CA
L(B%) 75.4 40.2 92.3 73.9 73.3
a(red) 1.23 8.0 2.2 1.8 2.5
b(yellow) 175 9.6 5.1 22.2 22.2
Color
. 27.7 58.9 7.0 31.8 32.3
difference

Y L: degree of lightness (white +100 ~ 0 black), a: degree of redness (red +100 ~ -80 green),

b: degree of yellowness (yellow +70 ~ -80 blue)

? Color difference(AE) = 4/ (AL)* + (Aa)® + (Ab)*
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o 7V 1% alred) gtol ¥ Lhebom, sigate] 1% v A8 g 1

v Z4 AEste] st & dads fE AAYS Aole st 25 wobA 1
b(yellow) gkol S7Fetlth. o= Aoz dAvjsa Sl CARel 2 dild A gt
AR Eh whebA] AFaA R AREs]ele EAaA s e st A dhaldo] Bt

i gAe] 7ke] B Zgrol E Ao® Alm gt

(3) 344 & @z £ A ¥4 FA4Y H7}

=

Ao AFo) Bojss) Adeks CALel & wAs 4R8N 2o AAE &
Aol AR A Abol7h Aol AGH 4 wlde) Bel A e AAY g 27

< 9lsho] Supercritical CO» extractions ©]-83F defatting process$} Viscozymed}

CelluclastES o]&3te] 274 W =&Ast2 I 93 cellulose H
hemicellulose% 9] T+FE& WA|A & Gl 3485 F7F A1+ UE
AAE 345 A=ZE & AS Aoz Amdn. AT fF&833 A= CAF

RSl 2 dE s Walste] Fojdew AAlH EAHoR oHE

Supercritical CO» extractions ©]83+ defatting process®} Viscozyme®} Celluclast

ps

g olg3tt Ade AL BE @ uudd AL @A FH A
WEe ¢ 5 oglol AAN Bke Bobs st B AR ee d9d 8
WA 2o gA 249 AN B Fob A7t Bas
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Al 2 A MSG HAE A3 &5 o]&3 A HVP A4 7= /N2

¢ A HVPE Ak 49 HVPe| o 7P &S Wol WA 24aE obviite]
ZA vgsE A gz Yo Glutamic acidy ksl Proteinase 3-8 A ES o]
3k 7R olste] Ea¥ Glutamic acid®] 2§t wel HVPS] Zo] AA %t}

@ =3 OVPe 2Ee] AL HVP Ak 34 T dojus opbniitate] #helgatoe]
9] Maillard Reaction®] Z3}ol wE Maillard Reaction Productol] 2]3}e] An]z}2]

71z ko Akt g&e vtk

94 HVPe] Bel/3514 54 0 71558 JUH o

O

A

2 7] feiM e d@iE 34 B vAdEs o8

sto] & @i AS Faste] glutamic acidE E;}} amino acidg AJitstejof g} g4 o
3l @ae] @dol wel amino acid®

23l amino acid®] A4t tiES] small
b &2 small peptide: Bitter peptide® &
2 o] ehdd s flete] thst
< B2 AYRE a767] v o] A
T 71 IR sAlel zlegst
= AdE A ad Q0%9Hd )

-

) el F ) AL
2 olgstel gl A

2 g A o] g3k Hd HVPE A4 4% HVPY Aol 7 9432 %ol mA=
= 4 duig o) ghEs o Abe] A W& R A WA Y9 Glutamic acidE Y

Q4 k
3k Proteinase &-& MAYE-9 7}—?5’711 of o8t Ea=o] Glutamic acid®] f2] ol ulz}
HVPe| o] ZARHt) ofo] we} ARAoA e BAE & ddyt A4 HVP Ak
AMEE DL Qe AEA dude] TN%} (%) oA ks v FAsT (F 13).
Aol A e A" & wA] TN B 2o ke AlFo] 85l Ue
A A FAst , o, W S5 wi Ay njuste] Agide s

povy
o
\
o
N
i)
TE
=)

=T ol & @do] FjHor w2 ZhA Hlste] HVP Aits flste] @2 = &

= = =
W9 Fiaka o] HVP Al 448S 7Hd & 98 Aoz Azgch

-
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)
i,
oX,
M
=

H4e) A48

SF! HOLoE (o) TN (%) | % 29943 (%)
Blank 0.1 - -
Rice Protein (Sejong) 0.65 12.8681 76.5651
Rice Protein (CA}) 0.65 12.8681 76.5651
Rice Protein (F34}) 0.65 12.8681 76.5651
Soy Protein (Europe) 0.45 8.1888 46.7580
Wheat Gluten (Europe) 0.6 11.6983 68.2010
Corn Gluten (USA) 0.55 10.5285 65.8031
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Acid hydrolysisE ©]&3% aHVP A4t

A HVPE AAte 7% HVPY Aol 7HE daFs Bol MlAle a4s ofnjxite =
4 vlg2 A A 9] Glutamic acide Th¥E Proteinase 52 H|AYES o] &3 7t
Rafjo] olate] Hal¥l Glutamic acide] #2lgtel wel HVPS] do] At HVP W
% glutamic acid®] $tFS & WA 9] glutamic acide} HVP A4F#Hd % deamination
S0l glutamic acidE AT = A+ glutamined] gl olste] AAHT) o]& 9|5}
of AAoA el FAE & duds HA xrs ikl AREsH] HsiAE Acid
Hydrolysisg ©o|-&sto] 2 wlzs Fafjste] & whid o] & opw|wike] A 2 =4
Aol S = ofof gt & whuldo] Faf kg2 2% FHo] Jhsdk Ashet %87] (2
g 9)F o]&ste] tg 22 ¥AFoRE A gulds JhpEis skt (29 1

(1) Acid Hydrolysis &3

A A ] aeid hydrolysis= & @l dS &4 2&)57] $1ske] HCl UN)oll 54 9
5ColA 72417 vH&-ahaith & @l hydrolysate(E8] &) NaOHZ o]-&-3to] 313k
T A4 FYE Fot] AREEE HA 28 A¥ES AAES Ijr. A4 29 F Ao
< Celite Bed Filtrations &3dte] W&o LS #AAS $ Spray Dryers4d Az

&sotol agst skl
(2) aHVP Az ¥4& 58 2 o9d 3= 374

B RAE SAstel WA Aol gt F3E Sle) Akshe FAshlERE Ao
A3 4 5o HVPAZA ol g5t B0 skl thesh ol AW,

SO BaF = (§u 4 vl o x & gulde] TNG x d4be] BAE x

Mole ratio) / 2 =k

U= g gz oF : 400g
Total nitrogen(TN) value of rice protein : 12.00 %

HClI M.W. : 365

Mole ratio : 1.05
%ﬂ@%:M

TAA Hew 13140 g
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a3 9. Acid Hydrolysis 3}3} ¥Fg-7]
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Rice Protein + 4N HCI

!

Hydrolysis at 95°C, 72hr

!

Cooling by tap water

}

Adjust pH6.5 by 10N NaOH (Neutralization)

'

Centrifuge 8,000rpm, 4°C, 30min

}

Filter Through cilite

'

Spray dry

}

aHVP

1% 10. Rice proteine ©]&3% alIVP A TAL
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(b gaad 293

(th HHa8 29

© 118

4AN)

Specific gravity of 35% HCI

212 %(
292797 ml

i
Ho

9
RS

=<
B
p
o

A
&y

o

() 94 34 A & FA4F

R

oA
=

© 1.05

292797 ml x 1.05

Specific gravity of 1296 HCI

o

(v}) F3} Al NaOH ¢} %

HCl + NaOH -----------= NaCl + H0

(36.5)

(40)

=3} Al NaOH

‘_n.yu,._

(3) % aHVP 34+ % ®

Flom, o3}

5

_CH

A A7k 4T B

ol

* e
BA3t CAHIA A 2 dade] ARGt F

acid hydrolysis®l| =

s

W
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.

o] g2 HPLC Acid hydrolysisE &3l A4be aHVPe] F ofv|i:it Eheaks
7] (100%) =4 2 A= 23] HVPY ofn|xit &ks ALbste] Falls 574
of o] &=tk & WA aHVPe F ofviAte] byt 24 v &S R 149 AEs
Atk

Hurf

o].u] A
o
]-&

BAE o] &3 eHVP A% &4 AL

Proteinaseg ©]&% eHVP A4t T4 A 4 dilds o] &3k 1 HVPE AAtsto]
AA zrsE Aietr] side & dids Jteisiste] 53] amino acid, 59
glutamic acidE YA + I+ proteinase?] FH7} FQ8th A AA xns Ak
&S 4 9l proteinase™ AEFH7ME AU N FEFHOE UM AFRS AL
43 9o dAl t}e] 7He e proteinaseE TR/ TFYsI] 1 BAS dAFsta A o)
Z o] eHVP hydrolysate A4+ Wk-g-of] Al-g3}itt.

(1) 2 99 A eHVP AAtd] o]-&3 Proteinase Screening - Small Scale

Al HA eHVPE Add o= Fuj7b 73 vk proteinase (Endo)$} peptidase
(Exo)g o]&3ste] Aitea ooy @A {3 5 Exo-activityg: AU AU+
proteinase= YW AS Fafslo] 22 peptides AASHA v 7HE bitter peptideS &
Aate= 7ol vk WA, Endo-activityE 7FAaL 9 peptidase: 2 peptide?
C-terminalS AlZto& w@ilzol A amino acidE &3t ©tth MSGE thA|sl7]
At A HVPZF 98 umami 54& AY7] 814 proteinased] 2]st el o]
a0l HA 39} proteinased] 23] EaE 2 peptidee] € w7l Hosi) &
W2 eHVPAAHS 913 proteinase screeningoll= % ©ld o] ghaky} ojm]i-ite] 3}
of B3t A Ao A gk & G CARA g & bl o] AR QT

o

(71 2 94 eHVP A4S 93 Proteinase B3 54

AR e & dWdd CARlA s 2 GeldS o]83ke] Amano
Enzyme Inc.olA #vfsli= 659 proteinase®t Novozyme Inc.ol A vl 3% 9
proteinases 79 &2 Rt ARESSTE TS endo-activityE 7HAAL A=
proteinase®} endo/exo-activity2] complex-type proteinases ©]-&3slo] &
g el s 545k, eHVP Aibs flsto] Aizo= & o
2 B w7t =8 2579 proteinases T3] eHVP A4 71238 A
stk 2 dwe N aHVPe F ofw|w=Ata Bluste] SA4s6iqivh 2}

1) =
2 pHE &3 7/ proteinase?] EAL & 159

ol

olo e
foH

Fel

proteinase®] # 7% Wk

A sl

R



. Amino Acid Contents of Rice Protein aHVP

opr] = Ak ok pg/ul x4 &
Asp 51408.91 7.16%
Asn+Ser 49454.46 6.88%
Glu 80709.14 11.23%
Gly 38584.95 5.37%
GIn+His 25064.96 3.49%
Arg 83198.51 11.58%
Thr 31362.86 4.371%
Ala 38049.31 5.30%
Pro 43371.99 6.04%
Cys 11576.60 1.61%
Tyr 30547.88 4.25%
Val 34579.14 4.81%
Met 14149.03 1.97%
Lys 5721794 7.96%
Ile 26123.60 3.64%
Leu 59262.48 8.25%
Phe 41259.75 5.74%
Trp 2481.01 0.35%
total a.a weight
718402.54 100%
(pg/ul)
total a.a weight
0.72

(g/L)

a) 434 & o994

- 62

: =73
ofr] :eqkok pg/ul "8
Asp 54540.984 | 6.36%
Asn+Ser 54768.254 |  6.39%
Glu 81744584 | 9.54%
Gly 49464904 | 5.77%
GIn+His 34438.96 4.02%
Arg 99512.788 | 11.61%
Thr 42896.214 | 5.01%
Ala 47805.957 | 5.58%
Pro 51069.389 | 5.96%
Cys 10447282 | 1.22%
Tyr 37708477 | 4.40%
Val 45117.008 | 5.27%
Met 21085.868 | 2.46%
Lys 62585.431 |  7.30%
Ile 32890.999 | 3.84%
Leu 73011.494 | 8.52%
Phe 55201.511 | 6.44%
Trp 2623.6992 | 0.31%
total a.a weight
856913.80 100%
(pg/ul)
total a.a weight
(/1) 0.86
b) CAF & &g




¥ 15. Characters of Commercial Proteinase
Enzyme c:f: TZrF:;-a. relati\iseO acctivity Type Activity st el -;-_E_Hf};a;: % mmels
Novozyme Flavourzyme 6 50C 100% endo/exo 500LAPU/g =0.5mmol/min*g = 0.08g
Neutrase 6 45 80% endo 0.8AU/g =0.8mmol/min*g = 0.05g
Protamex 55~7.5 | 35~60C endo 1.5AU/g =1.5mmol/min*g = 0.03g
Amano Protease A 7 50C 100% endo/exo 20000units/g =1.4mmol/min*g = 0.03g
Protease M 45 50C 150% endo/exo 5500units/g =0.6mmol/min*g = 0.07g
Protease N 7 55C 90% endo 150000units/g =0.2mmol/min*g = 0.2g9
Protease P 8 45T 60% endo/exo 60000units/g =0.1mmol/min*g = 049
Protease S 8 70C 40% endo 10000units/g =0.05mmol/min*g = 0.8g

Novozyme : Flavourzyme, Neutrase, Protamex

Amano : Protease A, Protease M. Protease N, Protease P, Protease S
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(W) &2 92 eHVPAAS 93 Proteinase? HH-g ZA

0,
=
i
(@)
T
<
av)
ox
2
o
(0
%

W ogud eHVP AN BREe tad 484y
Aoetan A2F4 AFdelA AL Qe
A =]

2 apo] & eide] FA4do] wel Wgste] AREAT (IE 11).

(D Single Enzyme Digestion

oawde x aud gt obvedl 24 ugo] m%F CARSE A
Foistuel ] 4 vmd $o 34 Fo LS 8 wuae Ageg

t}. Proteinasei= Novozyme®] Flavourzyme, Neutrase, Protamex<%}
Amano®] Protease A, Protease M, Protease N, Protease P, Protease S
E AF&stth Enzymes sturt Wol st AdS MdAstdt (&
16). & @il F3= 10 ml vial(H)ol S/ 35 mlzp & o
05 g& YL 90TAA 2A 7t FAbete] e & o=z #ust
ATk o 7)o Z}7Z+e] proteinases AlE S 2% o] 50T, 110 rpm, 72
A s FallstHA 0, 24, 48, 72A1%F vlth samples 23Rt o]
Z}7} 2] proteinase= 7B proteinase® activityZ} ©E27]  wiol
FlavourzymeS 7|2 % proteinase activity unitg AlAtste] 72 k9
unitS ¥olFA (& 17 #F%). Proteinase?] &3 ¥kg-o] Zupd 308
S BHTAAA BAE =243t AA Aoz W3 5 4T, 8000rpm,
307 FF HAAEE st Aeds HsEAT o] Ase

filtration (0.1%6(W/V))< o] &3l i3l=A &2 13
HPLC #2418 sampled vialo]l @A 4Co|A B A&}
g4 FAS 9ste] 20T WEs B2 53

S AS celite bed
AES AA 5

3
ALy A= o] 3}

)i
oH
=]
gy

@ Combination of Enzymes for Digestion

0

[¢]

A g A S Ba1sl7] $135Fe] endo-typed} endo/exo complex types 2
AolA 2F7F4 proteinases FH7bste]l Edlete APS WA (R
15). & @A Bgzo] e Protease M, Protease S A9 st &
g Fa= 10 ml vial(¥h)ol 57 3.5 ml¥} Rice protein 0.5 g& %
3 90Tl A 241359t SRSt Ate & oz wWustgth o 7]
proteinaseE A& %2 2% Yo 50T, 110 rpm, 724 7FH5<¢F HafshHA] 0,
24, 48, 72X 7+ wth sampleS A F G olwl ZHzbe] proteinase™
activity7} ©F27] w9l Flavourzymes 7]+ 2% units AAtste] &

ko] unitE YolFUth (F 17 Z %), Proteinased] E3jgrgo] &4
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Sample : Rice Protein 0.5g + DW 3.5ml (1:7)

'

S X} : 90°C, 2hr

'

‘M'%EE Hi 2

o = o

Enzyme : Sample?| 2%
(FlavourzymeS 7| F 2 2 LIE § 452 unit2 A MY
Flavourzymell Zr2 unit2 S0 &)

v

BEAES) : 50°C, 110rpm, 72hr
(0,24,48,72hr sampling)

b

g4 S2/d5} : 85°C, 30min

SI4123| : 4°C, 8000rpm, 30min

'

&l E : Celite 0.1% (W/V)

b

EE: HPLC EAM 8 sample2 4°C HZEE 2
(E2AM ™ 0.45uM syringe filter2 O b
LFHX| sample2 -20°C 'Hd == 2t

29 11 2 9L o83 A HVP A4 B EAE
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Flavourzyme Protamex Neutrase
Protease A Protease M Protease N
Protease P Protease S

T £Re Gam wgas 24

Protease N + Protease A Protamex + Protease A Neutrase + Protease A

Protease N + Protease P Protamex + Protease A Neutrase + Protease P

Protease N + Flavourzyme | Protamex + Flavourzyme | Neutrase + Flavourzyme
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¥ 178 99d HVP A4L 9% a4 %9 H4 27
Enzyme opt.| opt ,SOOC » Type Activity
pH | Temp. | relative activity
Novozyme | Flavourzyme | 6 50C 100% endo/exo | 500LAPU/g
Amano Protease A | 7 50C 100% endo/exo | 20000units/g
Peptidase R | 7 36C 98% endo/exo 420u/g
Prote AX * 45C * * *
Glutaminase | 6 65C 68% GIn—Glu 100GTU/g

* Amano Inc.: Company information, details are unknown
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A &, HPLC #4148 sampled vialo]l ©@ojA 4TCoA B3 U
A= olgtet A FAS fste] 20T Ws K ST

(2) Glutamic acid &% 57IS 93 Glutaminase Enzyme Screening

g
L

WAS o] &ate] HAxvE AAE Adelr] faixe did 84 9 vAES
Fo] 2 dhulA S Bafste] glutamic acidE ¥3H3F amino acidE AAksho]oF ko)
2 i o] glutamic acid®] S MSG HAE 98 umami 545 73 e A
A eHVP Aitel] FE38te] eHVP W] ZF glutamic acid®] &S =ol7] $lste] &
WA o] glutamic acid®} eHVP A4 5 F2¥ glutamines deamination WHS-&
3lo] glutamic acidE AT 4+ 9+ glutaminase’t  23tt}h 29 glutamineo] 7%
AbAdo] ©]8] deamination® = & wrilA ] acid hydrolysis®t 28], Hd =# ko=
enzymatic deamination g5 FQ3sith Al FHH oz o] HA eHVPAYA
AbgE 5= e glutaminases Bacillus sp.olA E8]¥ 42 AEdeu AEA dd
eHVP AJitell ALg5= 245 ARESIYTE Deamination glutaminase activity
Biochemical Analyzerg o]-8&3dFo] 41591 th Deamination reaction< proteinase®] HF
&3 37 H7EE ] 50Tl A REG-AIF T

°]&

ol

rSt ofl

2. 443 & 99 A eHVP A4 ¥4 7| - 3.5 liter Bioreactor

A g dd B 34 RS 945kl Small scaleZ WA A4S HVPE #43)]
AE AHEtY eHVPE Arbetddtt. HVPY Glutamic acid &S S71H41717] 913
Glutaminase® #7Fsted HVPE  AAbetdich 2 owld #aso] 2 Proteinaset™
Novozyme®?| Flavourzyme¥ Amano?| Protease A, Peptidase R, Prote AXE 4 # s}
Fomw, glutaminaseg H7tste] whE-S X PA AT G4 97 (IF 12)2 7F &40
gk HA PRt ArE fAEAoH, v FAL a4 EEASE ot 8TAlA
5%ZF Zrgsgitt 2 did e AlF st A A3 wElgh & dwds CAe] & o
Ao AR5t} Proteinase™ Small scale 23S Ea4 A€3 Flavourzyme,
Protease A¢} Glutamine< Glutamic acid® 7 $A| A F
Z13, 71l NAFlA A8 eHVP Aibel] ARE
AX, Glutaminaseg WHgAIA Ho] == A F 74 =2
Gl eHVP A4S 913 proteinase 3 HE-g-
2 Ago] 7begh A ey e w2 A o

)
of MA=e edS WAE & gl & a9 2 ¥

GlutaminaseE Yo &
2+ Peptidase R, Prote
2 Pt FgH &

sttt 49 A
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3 12, 2 9FS o] 8% A eHVP A4S A 3 liter E4HH37]
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# Aad ¥ aug ;1 Bk WSS AT BG4 wud @ @ gug

= WA 4 g
w3 S =E gy Akl 5% NaCls %7}3}914. 3-liter &4 RFS7]E ©]
3 4HH 2 dE eHVP A 342 39 139 =43} &3l

7}. Flavourzyme, Protease A, Glutaminase® AA4Hg & @l d ¢HVP

A g Bty 918t 3L W& 7] (Biotron, Model: Bio G-Microm, Korea,
working volume 3L)°| ZHF< 2 LS ¥i 200rpm, 50CE o dslgct 2 gz
300get 29S WA e ¢ NaCl 150gE ¥ i1 &4 Flavourzyme 6g(Protein®] 2
%), Protease A 6g, Glutaminase 3g(Protein®] 1 %)& ¥ i 50T, 500rpmo. = 72
A 7bEser BajlstH A 0, 24, 48, 72X P E sampleS A FH skt 287 2 &
FHE 98 A 245g(total volume?] 1%)E ¥ il 30% &<t 85TCoA a405 &

=
o

A3} AlA Aoz waAstth Celite bed filtrations ©]-83e] &4 F3l7}
A e AT GHAR HrlE A4S AT 2HE § o3
volumes &o|7] #lste] 75TColA oA#As 7Het i? stal w4 Az F
450.0g9] ¥ (& Tl A; 300g + NaCl; 150.0g)< w8 AlA F 280.1g%] eHVP

S AU Proteinase &4 WES2 24A13F 744 Hﬂ}fl_ﬂl XJ??EE] A8 Zkoll kR H]
ARE, A Gwd eHVPO A4t &S =o]7] fste] 72A17F REGSEATE (F 18,
Y 14). & am Ao E3]= Biochemical analyzerE ©]-&3te] A ¥ = glutamic
acid %9 =43 HPLCE ©] &3 amino acid ¥4 53t A3t 72417
kg 5 2tz eHVPO glutamic acid®] &S 2.32% = =A<t}

1}, Peptidase, R Prote AX, Glutaminase® AAt® & oz «cHVP

Mz
of
o

dPddez U duds tol Al zrAAQE ABikshr] flste] ok
proteinase’} AF& 5 11 Qo) U @ulE eHVPY HAFO umamiEA S = & UE
Peptidase, R Prote AX, GlutaminaseZS ©]&3lo] & @z cHVPE AAksh
A dd s BEstr] $ske] 3L HL§L7] (Biotron, Model: Bio G-Microm, Korea,
working volume 3L)9 S/ 2 L& ¥ 200rpm, 50CE o <E3stic}. 2 chulz
300g¢et 29S WAst7] flal NaCl 150ge Yl &4 Peptidase R 2.25 g(Protein
9] 0.75 %), Prote AX 2.25 g, Glutaminase 2.25 g5 Y3 45T, 500rpmo. & 724
ZhEot Baata A 0, 24, 48, 7241 7HE 2 sampleS A #3190 th Prote AX9 A4 =

= 50TCoA F43HA Fo]E0] 45TolA 2 iz Fa vbs-S AlFHT &7k
Zu g5 E 98] A 245g(total volume?] 1%)E Y1l 308 E<F 5TA
EAE B3 A A Ao w WaEdglt) Celite bed filtratione o] &3Fe] &4
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2E7] 08 : DW 2L, 50°C, 200rpm

|

Sample : Rice Protein 300g + NaCl 150g

|

Enzyme : Flavourzyme 6g(Protein2| 2%)
Protease A 6g
Glutaminase 39(sample9| 1%)

¢

2AE6) : 50°C, 500rpm, 72hr
(0,24,48,72hr sampling)

b

ErF: 2 E 24 5g(total volume?2| 1%)

'

24 22743} : 85°C, 30min

ZlE : Celite 0| &

!

oot 5= : 75°CoAM ZHE=H
(volumeE E0|7| 2[3f)

'

- |
sZU=

a9 13 2 g F S o] &3 HH eHVP A4 344 =2 =-Large Scale




F 18 & dwd S o] &3 FAE eHVP(F, A, @Y F ol =

%

QAT 2417t AA 7 T2A Tt
Peak Name pa/ul ; a.aweigh? pg/ul a.aweigh_t pa/ul . a.aweigh? pa/ul a.aweigh.t
| total a.a weight [ total a.8 weight [ total a.8 weight I total a.8 weight

AMQ

n.a.

Asp 11,143.3 0.48% = = 7.107.0 0.18% 12 6294 0.25%
Asn+3er | 169,233.1 7.33% 384,929.3 7.66% 370,534.9 3.34% 4992181 9.81%

Glu 87, 75¢.7 3.80% 71,4343 1.42% 65,617.8 1.65% 118,069.1 2.32%
n.a.

Gly 33,5885 1.46% 103,123.3 2.05% 97,8153 2.47% 165,628.9 3.06%
Gin+His | 104,151.3 4.51% 214,755.8 4.27% 238,105.8 5.00% 216,9227 4.26%
n.a.

NH3

n.a.

Arg 267,007 .6 11.57% 6978045 13.88% 524 1445 13.22% 6712514 13.20%
Thr 114,049 7 4 94% 3077295 6.12% 2414739 6.09% 3158051 6.21%

Ala 85,8120 3AT2% 1217731 2.47% 95 6337 2.41% 148,040.7 2.91%
n.a.

n.a.

n.a.

n.a.

Pro 33,0396 1.43% 65,668.5 1.31% 54 BGV.6 1.38% 859511 1.69%
n.a.

aABA

n.a.

n.a,

Cys o T g = 15,6735 0.40% 26,159.7 0.51%

Tyr 161,600.2 7.00% 198,278.6 3.94% 136,717.3 3.45% 154, 870.6 3.04%
n.a.

Val 151,862.0 f.59% 3677289 T31% 2848395 7.18% 384 8256 7.57%
n.a,

Met B4 2377 3.65% 188,917 4 3. 76% 168,5225 4.25% 207 5238 4. 08%
n.a.

n.a,

n.a,

n.a.

Lys 242829 3 10,53% 434412 0.86% 42 3127 1.07% 84 8087 1.67%
n.a,

n.a,

lle 130,730.0 5.67% 3252627 6.47% 23161386 5.84% 308,479.9 5.06%
Leu 306,310.0 13.27% 591,956.1 11.77% 406,180.1 10.24% 534, 3541 10.50%
Phe 2936027 12.72% 1,032 4427 20.53% 7516222 18.95% 873,2674 17.17%
n.a.

Trp 30,4886 1.32% 3129280 B.22% 2332415 5.88% 2889434 5.68%
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Uv_ VIS _1
WVL:254 nm|

amino acid #369 [modified by Administrator]
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a7t A @22 1A dHAR HbE A4S AAsAY. EHE $ o
HA e volumes =ol7] skl 75TAA AAHE 9 sFstal 4 X353
ok F 450.0g9] PR (& FA; 300g + NaCl, 150.0g)S ¥H8 AlA F 275.5g9]
eHVPE At Proteinase &4 WH&2 24417 744 w2 A 3= o] 48A]3e] <
SEAG & dwd eHVPY AAE &8 =ol7] fste] 72A17F whgskaTt (&
19, 29 15). & WA R = Biochemical analyzerE ©]-83to] AAEH =
glutamic acid ¥#<¢ =43 HPLCE ©]&3 amino acid #2415 F3t4 =AY
b 72A1 7 Hbg Z o2 ohulal eHVPO glutamic acid®] S-S 1.89%E =AHH A
=3
U ddd & 9 d eHVP £38/35 34 2 2@

2 ghaldol g4 B kS & Celite bed filtrationS ©] &3] &4 Eaj7lw A &
S nPAAEI} dHAZ Hrid SRS AASAL. ZES T oJioe Frgdl
&Y A= 3)FHAT oAHA volumes Fo]7] 9kl 7BTCoA ofpods
A skl 4 Az 4 dxd 2 dd eHvPE g 1S Tt
A3l o}, Micro—grinder® WA @z B8 24 9 7H71MS 7HA a9l
t}. Powdery & @@l d eHVP: AbLo] HES I, Qo wgl o)zfehz R o
- x =

HsF7tE fete AAFS A F FHTO I AEs Ao A x=w
formulationS ¢3le] 7HE A EFA &
A H7bE =3ersith
. A eHVPY o|3tsd 54 7}
Proteinase &45 o] &3to] 7k wEallel & @ A2 Spray dryer/sAAX7]1E ©l
=

Zote & Gl gl eHVPE o]&sto] (29 16)

7}, AQd eHVPY TN Value 2@ £ zuohilza 3=

(e

W cHVPe] ofuliat sl EAL wlaals] §ls 3
IN Viwe % 202 $Fe SUdAd 499 VP N ggon

_H
9

.

[CR
%

N

>«

M

1%

)

[o

o,

ox oo
_O‘L

9

s o= ‘”3“’\]7] % 250ml Uﬂ E‘r/\ﬂoﬂ 7“10}04 = AEE ¥E
R, TF ZPa3Td FF AR 10miP T3 NaOH 30mlS ¥ol SRt da#s
FA Yo dEYolE 4% boric acid 50ml¥} &34 A 2H(Bromocresol green 0.5g+
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¥ 19. & @A o] &3 Q¥ eHVP(R, AX, @Y F ofvx=it 24

OAIZH 244 7H 4847 7247t
Peak walght waight weight weight
Name pg/ul ita:::smnt pa/ul Jtﬂ'?:aawalgl‘lt pg/ul r't-:::-aam;nt pg/ul r't-:::-aam;nt
AMC
n.a.
Asp 5536.8 0.29% 10,581.8 0.23% 6,813.8 0.16% 852049 0.19%
Asn+Ser | 1164105 6.17% 3572823 T.74% 316 4787 T.51% 375404 5 8.32%
Glu 56,2207 2.898% 85,694 2 1.86% 70,8667 1.68% 85,2916 1.89%
n.4a.
Gly 24 660.0 1.31% 92 117.0 1.99% 24 891.3 2.01% 109 344 5 2.42%
Gin+His 45 504 5 2.41% 256,280 .4 5.55% 2738,5681 G6.61% 208.038.0 5.83%
n.a.
MH3
n.a.
Arg 2258415 11.96% G831966 14.79% 5Y7.83149 13.71% 5816029 12.89%
Thr 703824 4 20% 240 847 2 5:21% 231,094 .2 5.48% 2627397 5.82%
Ala 794592 4.21% 118.157.9 2.56% 1020220 2.42% 126:417.8 2.80%
n.a.
n.a
Fro G4,133.5 3.40% 13894885 2.02% 126 7262 2.08% 162 3732 3.60%
asBA
n.a.
n.a
n.4a.
Cys o = 6,826.2 0.15% 35427 0.20% 27 706.9 0.61%
Tyr 150,681.5 7.98% 257 7126 5.58% 180,604.8 4.29% 101,523.3 2.25%
n.a.
Wal 133,167 .5 7.05% 308 494 3 G5.68% 2830518 6.72% 300 344 1 G.65%
n.a.
et 74,297 4 3.94% 2011785 4 6% 184 2818 4.37% 1595862 3.54%
n.4a.
n.a
n.4a.
n.4a.
Lys 200, 6452 10.63% 09 4400 2.15% 534199 1.27% 289 563.9 1.98%
n.a.
le 937892 4.97% 227 4498 4.92% 2261705 537% 261,247 0 5.79%
Leu 257.960.3 13.66% 4862514 10.563% 415 766.0 0.86% 4606817 10.21%
Phe 248 066.4 13.14% 2096306 17.53% 799.016.5 18.96% 2102206 17.95%
n.a.
Trp 221444 1.70% 2380119 5.15% 269 8353 6.40% 2826711 6.26%
n.a
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UV VIS 1

1 Oooiamino acid #375 [modified by Administrator]

UV VIS 1

amino acid #374 [modified by Administrator]
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d. eHVP(R, AX, G) 72 Azt

o] &3] Ait® eHVP(R, AX, G)9]
HPLC Z2nE1Y
— 76 —

[e]

a3

=

c. eHVP(R, AX, G) 48 A|3t
Y A

g 15 & &



N onvp ’\ meaHupi‘

a9 16. o334 H7t R gt AMSE 2 @i d I} YE aHVPS eHVP
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Methyl red 0.1g + 95% Ethyl alcohol 30ml) 4-5%-20] S0l AHzrZet~zd 489
. ¥7%¥ g0 150mle] HW F/HE EWa 0.IN-HCIZ AHAsG Tt TN value:s o
I3} o] ALt stgjon F uhuld shake Ao AALALFGR)E #HEke] Fakh

_0.001401 X (A =5 AA HA (ml) — Blank 373 HA (ml)) x<1.002 % 25 «

TN—value = REES (g) 100

*1.002 — 97}, 25— 3| A vl

NAe] oz AAkst eHVPS] TN valuew 878, & ZThiid ghake 52.230]11 Y&

=
eHVP2] TN value® 761, & 294 ghake 46272 NAFe] M o g Aaket eHVP7} A
AE eHVPEG & wildo] o @o] #3ld AL & 5 AT (R 20).

2 g el g4 JhrEel=9 amino acid 248 A i
Tag Method'& ©]&3F9] HPLC running 23S &9Het (& 21). HPLC running %31
& Tl o] gha opn| ke gheko] whet AA FEkE wom, M) &vlo gradient’d
SootA % 7§, amino acid®] w7 & o]HAA &drh. HPLCEAl S 37l A
of 2 dmA 4 g g4 #IES TS s A A #HESE AR
Amino acid FEAE 57| Ysle] sample tubed] #4311 3= HVP A&
10ul*d 22 AccQ-Fluor Borate BufferE 60ul #7138}l & o]+ & of7]o] 0.lmM
o] YR ZEFE 2 (a-aminobutyric acidE 20mM HClel] 0.1 mM=Z o] w5) 10ul
7} AccQ-Fluor reagent 20uls #7bste] 2 %7F 4o A2olA 183 vESAIZ
o fFEAE vk 1% Fol 33| reagent’t AMDE 7hgid] Ha f=A13F wr
$o] FZAAZ . Heating blocks ©]-&3F¢] F%XA3t¥ amino acid solutionS 10
2 Fob 7tgdedt. FEAS I B osample microfilteringS 3§, 20ulS
Dionex HPLCO injectiondte] A &2 S AA|sI T oju Ay 2=+ 37CE
FrAetR o™ UV 254nme] el A A skaith 2 @ o] F Amino acid %4
S A oA (01gE 6N HCl Smi= 112TColA 22hrset Acid HydrolysisdFe] 100ml
volumetric Ze}~39] AE3ste] HPLC 4317 A 045uM acid compatible filter= o=}
sto] fFEAgt #gS AXH HPLCE w493, 2] Amino acide= 2 @9 d 05g9F 5
F 10mlS 60% 59t Sonicationdle] 0.45M Syringe filter® o33t 3 F=A3} #A4H S
A HPLCE ol&3ty A8 th(ad 17) B4 23 aHVPY Glutamic acid #3l&
o] 954%= eHVPET =tom™ Amanol Protease AZ  AAsE eHVPS}
Novozyme?] Flavourzymel. & AJ4ksk eHVP7} & o}n| =2k k&3l Glutamic acid
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A

E 0. % 9ud% g wNde o g3 NS HVPY zoud §F 23

A& H80] A2 HCIZ(ml) TNZ (%) FTxHasg
blank 01
Rice protein (5J) 065 128681 76.5651
Rice protein {CA}) 0.65 128681 76,5651
A& HE0] AL8H HCIZH(mI) TNZH{%) T xOadg
blank 0.15
0
RPCANO] eHvP . 0475 7.6082695 4526920353
{Flavourzyme, Protease A, Glutaminase)
RP{CAHO| eHVP
(Peptidase R, ProtaAX, Glutaminase) 0525 87787725 5223369638
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¥ 21. Total amino acid & free amino acid &4 £4<& 93 HPLC Running %7

Instrument Dionex co. USA HPLC summit
Column AccQ-Tag™ 3.9 x 150 mm Column
Detection Dionex UVD detector (170 - 340 nm)
Temperature 37C

Mobile phase

A  WaterAccQ-TagEluentA (acetate-phosphate
buffer)

B : HPLC-grade acetonitrile

C : HPLC-grade water

Injection volume 2000
Gradient Time | Flow %A %B %C
(min) (ml/min)
Initial 1.0 100 0
0.49 1.0 100 0
0.5 1.0 99 0.5 0
24 1.0 95 5 0
25 1.0 91 0
375 1.0 83 17 0
41.99 1.0 83 17 0
12 1.0 0 60 40
45.99 1.0 0 60 40
46 1.0 100 0 0
60 1.0 100
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Sample 0.5g + DW 10ml

.

Sonicaton 60min

|

Centrifuge 10000g, 15min

|

0.45uM syringe filter

|

HPLC Analysis

a) Free amino acid 4 %Y E4 %

Sample 0.1g + 6N HCl| 5ml

'

Hydrolyzed 112°C, 22hr

'

Adjust volume to 100ml (volumetric flask)

'

0.45uM acid compatible filter(GHP membrane)

'

HPLC Analysis

b) Total amino acid ¥4 =4

a9 17. 2 49 A Amino Acid 4 FAE
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ShaFol thE ZAel Hls =A YEY o] F EAE ol&st 494 eHVPE A
At A4 eHVPE Glutamic acid #3182 2.32% % NAFS] W o g AAL
st eHVP2] Glutamic acid &3l& 1.89% K.t} =3kth HPLCS &4 Z¥= HilA
npx|dhof] M2 HH sl

o} & 949 A 9] Enzyme 7F5E8 & Free amino acid @ Total amino acid &3 &4

2 9l agHVPS eHVPY 7H4-238&: & "o il 52 g4 7Meidle 484
R B84 oAl ek W& QS wrol 4wy sheita v s o] FojA A F
of §4E X3 &2 Whg 29 HAGE B3 A ol 2§ 288 SV AL 4
= 7l N AGE At A dd Jheisl e A g E o] Acid Hydrolysisoll
A Aojx= F Amino acidE 7|52 & /i & %3] proteinase enzymeol 93] 2 o
1 7] o]

FalEe] AGAR FrEl Amino acid®] S 7oz AXlEIA T (28 18). &
Free amino acid 2 & iAol Total amino acid® %S amino acid®] =4 JA LS

A HPLCZ &A38t9t} .

Number of free amino acid
DH (Degree of Hydrolysis) = ~—————————————————————————————— x 100
Total number of amino acid residues
(Adler-Nissen, 1979, Hajoés et al., 1988)

hraelE AdE AN Eee A Ty CARe] A @d R Protease A%}
Flavourzyme 2.2 23k eHVPS] 7}=i3]&0] o} HPLCE ©|-&3%F Amino acid &4 #
M3t 2o A3E AL AL & 5 Utk 245 s HEdk AW o ofyE F kA &
422 A3 A T3 Protease A9t Flavourzyme©] E3H¢ AHo| 7FEa]g0] o) A4
eHVP] 712842 4172 NAFY W oz AAEE eHVPO 7Rl &S 4670 25
Yol = s & T Atk (B 22).

2}. Glutamic Acid Contents 273

HPLCZ #43% & did eHVP| 2] Amino acid ¥l et Glutamic acid 3=
Artetdet (19 18, & 23). AdAA gt & o] Protease A A Elste] A4k
3k eHVP2] Glutamic acid $H2 19658.56pg/ul, Flavourzymes #g]ste] A2Hek eHVP2]
Glutamic acid &3> 48226.0pg/ul.o]al CAFe] & Aol Protease ASE A glslo] AJArkst
eHVP2] Glutamic acid 32 189807.24pg/ul, Flavourzyme= *&]&te] Ak eHVPO
Glutamic acid 3% 2 80785832 ThE eHVP2| Glutamic acid $H=FH.TF =0} Protease A
o} Flavourzyme©] eHVPE AJ4tel7] Agst 9490 AS & 4 Atk Protease A9t
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¥ 22. & 99A5 YAE eHVPY ofviite] 43 7R s

Amount by sum of all amino acid(mg/g)

Sample % DH
Free amino acid(mg/g) | Total amino acid(mg/g)

SJ Rice Protein 4.40 720 0.61
S]AA 34,02 720 472
S]AM 13.72 720 1.91
S] AP 2254 720 313
SI A-S 14.28 720 1.98
SI N-F 39.27 720 5.45
SJ] N-N 4.69 720 0.65

SJ] A-N/A-A 31.22 720 4.34
SJ] A-N/A-P 23.80 720 3.31
SJ A-N/N-F 33.88 720 471
SJ N-N/A-A 30.66 720 4.26
SJ] N-N/A-P 23.59 720 3.28
SJ N-N/N-F 38.64 720 5.37
SJ] N-P/A-A 27.86 720 3.87
SJ N-P/A-P 22.26 720 3.09
SJ] N-P/N-F 43.68 720 6.07

CJ Rice Protein 1.40 860 0.16
CJ] A-A 53.97 360 6.28
CJ] A-M 19.60 360 2.28
CJ A-N 2.80 860 0.33
CJ A-P 31.29 360 3.64
CJ] A-S 11.20 860 1.30
CJ N-F 55.16 360 6.41
CJ N-N 3.36 860 0.39

CJ] A-N/A-A 50.47 360 5.87
CJ] A-N/A-P 25.41 360 2.95
CJ A-N/N-F 24.29 860 2.82
CJ N-N/A-A 45.50 360 5.29
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CJ N-N/A-P 32.76 860 3.81
CJ N-N/N-F 44.73 860 5.20
CJ N-P/A-A 43.82 860 5.10
CJ N-P/A-P 27.09 860 3.15
CJ N-P/N-F 31.85 860 3.70

CJ] F/A/G 35.87 860 417
CJ R/AX/G 40.20 860 4.67

*A-A, A : Protease AZ AE|% eHVP =N-F, F : FlavourzymeS & *|2]3d eHVP
#*A-M : Protease MZ 3 eHVP #*N-N : Neutrase®. 2 23 eHVP

#*A-N : Protease N& 223 eHVP #*N-P : Protamex® # 2] 3t eHVP
*A-P : Protease P2 *]& 3t eHVP *G : Glutaminase® * 2]3F eHVP
*A-S : Protease S #]2]% eHVP *R : Peptidase RZ ] 2]g eHVP

*AX : Prote AXZ A3 eHVP
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¥ 23. & i3 eHVPC Glutamic acid equivalent index

Sample Glutamic acid & (pg/ul) | H|E(%)
S) A-A 19658.56 04
SJ) A-M 6738.11 0.34
SJ A-P 22477.53 0.7
SJ A-S 29836.48 146
SJ N-F 48226.08 0.86
SJ N-N 28571.44 424
SJ A-N/A-A 90329.92 2.02
SJ A-N/A-P 88590.63 2.6
SJ A-N/N-F 97077.84 2
SJ N-N/A-A 81425.32 1.86
SJ N-N/A-P 56492.82 1.68
SJ N-N/N-F 107177.46 1.94
SJ N-P/A-A 67780.14 1.7
SJ N-P/A-P 46786.62 147
SJ N-P/N-F 107509.73 1.72
d A-A 189807.24 246
CJ A-M 25885.30 0.92
CJ) A-N 15867.64 3.99
CJ A-P 28376.30 0.63
cJ A-S 35484.64 2.22
CJ N-F 80785.88 1.03
CJ N-N 11983.77 2.52
CJ A-N/A-A 31328.90 043
CJ A-N/A-P 24052.73 0.66
CJ A-N/N-F 71319.05 2.05
CJ N-N/A-A 27826.70 043
CJ N-N/A-P 24403.69 0.52
CJ N-N/N-F 43531.67 0.68
CJ N-P/A-A 21552.06 0.34
CJ N-P/A-P 24278.86 0.63
CJ N-P/N-F 4493357 0.99
CJ F/A/G 118069.09 2.32
CJ) R/AX/G 111997.88 1.86
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Amino Atid #1141 [modified by Administrator, 19 peaks manually assigned} UV VIS 3 ~
EUU-—MJ'\ e TR T Sog-Amin Acid #91 modified by Administrator, 9 peaks manually assigned] uv_wis 3
- AmG - H'\N-il.mq.mns WVL254 nm
0-ALA-21.845 i
400
400
300 20 - FHE -
11-PRO-23115 e e I 300
il
* |
2004 45 - VAL -27.434 | 40~ ALA 21 730
a7-1ystsoq 2004 é
I [ -
i #1.PRO-23040 15-vAL- 27385 19 FREfST
i
100 i 0.
100 Sareas | A2 -anen 5} £0-41%ad
Sl T
| 1sf ye.0ma [ £ THR-F
L A il
o mi
10.0 o T T T T
10.0 15.0 20.0 25.0 300 35.0
} thul A o] = o ]L_/\ b J tlul A o] O o ]L_)\
a 2 == (<) H =4t .%1_—[2 H &=t
50g-Aming Acid #111 [madified by Administrator, 19 peaks manually assigned} Uv vis 3 spp_mina Acid #91 [modified by Administrator, 8 peaks manually assigned] uv_vis 3
Hi- ama - 11108 WvL.25q nm m“‘-frAMQADTrs WVL254 nm
‘ o ALa - 2148 ‘
400-{ 4 GLU- 14754 400+
|§i {
i
200 i | | ga-rpE- 300-]
i 41-PRO 23115 st reof-a1
-ase 1288 |
i { 40 ALA -21.730
200 | H 200 i
5 il 2
ol Prdih- 18091 0.4 ;
T s gt e |
I % ! E-aff 33 i
|
. 100-| 7 -nHz - 17.928))
100 | [\ z-ase 420L0-64P1hs001 o and-z0jios g
| e Thesegis i ass f £ THR -0
d [ s skR fiyletts) 10 089 fA
0 T . . &‘ﬂ o T T
10.0 150 200 250 300 35.0 100 15.0 200

Amino Acid #92 jmodified by Administrator, 19 peaks manually assigned] Uy vis 3 = Aming Acid #112 [modified by Administrator, 18 peaks manually Uv_vis_3
500y AU 11,004 VE2sd
i
| ha-rhe -
400+ 400 |
i
|
|
- i 300+ . LEy]- 31
200 GLU - 14.598 10 ALA- 2102 |
2o -rHE -
2004 A ::‘,,F.Rg,zsﬂuﬁs.vm.zuss 200
1 !
I
5oLy s 15 208 i LR T
serf1a01s | [
4004 (i {‘ o 1004
| I ap f
i )
f
in| T T T -
10.0 150 200 250 30.0 35.0 10.0 150 20.0 25.0 30.0 35.0

e. Proteinase "A"= WH&-3t eHVP & o} At f. Proteinase "A"=Z RWF3-3F eHVP 8] ofv|x

18. 2 a4 d AAE agHVPS eHVPY F ofv|:Atd} f38 ofu| At Z2AS 43
HPLC A Z2vE1¥HY
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Flavourzyme?} GlutaminaseE #°] #z|ste] A2Hsk 4kd8 eHVP &a2 118069.09=
719 NAFIA ALESEaL Q= WHo g Ak eHVP«] Glutamic acid &% 111997.88%}
01523k AR et

4. 87 AEFAAM 184 Proteinase A E &3

7}

439 79 2 £7

BN
o

18: 4 A ¥E % 33 98 B4
7 AAL T0%8 45T ok, FUE

a9 AF FERE FFA g

o d&

"4

T F= = HEste] A AAHeR 25
o] S7ksk anjAke) aHdE FAR dste] HA AFE # FE 249 297 S
gt Qlth olel wet ¥ mono-sodium glutamate(MSG) H& A& @9 é-J
b 7beEelE EE Aabd obviedt AEE ARshs AW AE 3 Sbskal 9
ot

T 2R AHEF ¥4 W, A s 3 TS FUEE sto] HE, sA4A7
T uete] EAQ EAFORE 5% ot FS AU glo] dEFH dY
o &xojgtt. W FAS AASE dHE £2 du5s AxUE 5 98 7HA
f]lo]l glov, 53] gta 32 4 A4 T vAEY A8 wet AHEn. &
Aol #osl= = vAEZRE Apergillus oryzae, Bacillus subtilis, Bacillus

natto, Bacillus licheniformis, Bacillus pumilis 5°] oW, ol FFole} Z+

AlgFo] HH) 3= proteinase, amylase, lipase Sol 938t Y59 A} g3}

= 283 AW Fo] 7HEAE Ao wEaiuol 9 uhyt 3Fo] AR

3, 9 mfo F4gk ) e dm Aol spgRE] AEQl ofw] At
2l

o B
AR dA Tl E FolA ZE3 v osto] MEeE FH|H=
a4l w8 AAe A 5 T ATV FE olFi don, ol
o] &g AFAA TaA AL A= ZE5R sl kA BRE S4E 98 v=
= HXEE Il A Fdstr o] F8 BAlE Za9 ol&ed= AFe]
o uebA gyt dE AR "B o2 HE proteinase activity 7} -3 o5
E ddste] A dAg A ddS v o RA MSGE dAE F e
A7 A dA g g A 7] o] 7bE 3ttt Proteinase activity SRE
oty g} glutaminase -+ glutamyltransferase activityES $H4 2= 5 & H3
o, il 25 E3F glutamic acid FH.9F A9 umami EA Tl = 7)o
s —’F UE FHol Aok
184 Proteinase PIAE & AToA= AlolA dviEa = A %
22FE 33k proteinase activityZ} -8t & AR o, E3E a2
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FATLAA HFstn e B BE a7 12F -‘ﬂ proteinase activity ¢}
glutaminase < glutamyltransferase activity”’} &Aldl 43 #+F& 22 15
A gty ste] A g iRl o] &3t ¥ S 2 REH proteinase activity

S5 TEE RUSE BPES 29 199 £43 sk

H s Algoll A s o ol A A
d 8 A AR 2235 TSkl 4T Baste] Aol ARSI B 242

O{N
Jot

Proteinase activityE Zt= 5 @87 8 9% 1 g& E+st 3 % NaCl
€9 9 mLel 60 =3t £ F, ditd 3 % NaCl 895 o] &3 54354 100
WA plateo] F+F3}o] spreadingdtith. Alite] A% plate Count Agarel 3 %
NaCl#} 2 9% substrate, €52 749 Malt extract agarel 3 % NaCl¥} 2 %
substrate, =3%°]¢] 7Z-$ Rose Bengal Choloramphencol agarol] 3 % NaCl¥} 2 %
substrateE o] g3t Mstgct 712 @M A 2= wheat glutens o] £31 o1,

plateE 20C oA P AEL 24-48A)7F v katar, &% @ FFo]E= 72-120 A|ZE wj
3l & 12802 clear zoned A= HFE EH Y (¥ 20). @Y
TE Adslr] fE e s AdAdAn G es #Este] 8% dTE &

e
T =gt (2™ 21).
184 Proteinase ¥ 4% (Microorganism Isolation)

122 #F2lE 28%9] clear zones “53/‘3‘3}5 T+Z toothpicko. = uwA 7]4d&
Yo A wjAo] HE3sle] proteinase activityES B 1Ldte] 12 &4 proteinase i
2 At 23 #F Ao AL&E HHX]b M2l 7§ Nutrient Agarell 2
9% substrate, &% ¢ 7Z-¢ Malt extract agaroll 2 % substrate, &3°]2 ¢
Rose Bengal Choloramphencol agardll 2 % substrateE o] &3to] A3t} 7]
A SMEZ = skim milkE o] 8392, plates 28Toll A WA= 24-48A1%F
HjeFslal, a8 9 w30l 72-120 AIZE WSt clear zoned] A &S 43I A

2ol £ 2 & MASY & EY 3 T -80 T deep-freezere] T2 H}3}o]
2 Gl ThEitefel] ol &-skalth (2 23, ® 25).
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1st step.

=219+ 2 3% NaCl SoL. 9 mL

stomacher= A20HH G0sec?t =2t

=12 3% NaCl SOLS 0120101 814

100 4 platetll ==

— M2 - Mate Count Apar + 3% NaCl + 2% Substrate
— 5 - Malt extract agar + 3% NaCl + 2% Substrate
- S20 -Rose Bengal Choloramphenicol Agar

+ 3% NaCl + 2% Sulistrate

Bulstrater
—Proteinase - Wheat ghten

Z6°COIA HH 2%

- DS - 2 ~ ABAITH
- 8% 3 ITO| - 72 ~ 1200

Glear Zone2 YA0i= M/0 =al

2nd step.

#2823 toothpick2 = TA A HHXICN &S

- M= : Nutrient agar + Substrate

- 85 : Malt extract agar + Substrate

- 20| : Rose Bengal Choloramphenicol Rgar
+ Substrate

Substrate’
- Proteinase - Sikm Milk [2%]

28°COlA B &

- 014 - 24 ~ 48AIZ
-85 2 2301 :72 ~ 120412

ClearZone?| Slze £

13 19. Scheme of screening high proteinase activity microorganism
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¥ 24. Proteinase &

[aN] < | S| D (9] (] SR E R e RSN R R IS el Ea\ R NeaR Naa N ISl IS @R NN
M | O | o|o] = || —w |D|o|o|~|ol~—lo~o|D|o|o|—~|O
oF

.LA.._._ oD P || L Dol DL LoD oD DD
(@] [N NN ) (@) (] OO ||| ||
%0 (@] oSN © (@] o ollollioliIolioliolNol ol iol ol ol ol NolNol Nl )
(o] Al | A (@] (@] (AN AN AN | AN AN AN AN AN AN NN NN NN NN
[aN] < | O — O || M (9]
N (@) — | O3 o M AN | A | A (@)
o x S S| SEIEIE x
R R= S|SB~ LS
wislicslsl s sls|sls =
— — — — | | —
(@] [N EeN ) OO | OO ()
[aN] A | A (@] AN AN | A | A (@]

1r =0

~o O o O X0 ~o ~O ~ ~O KO o W y
i e e el e e o I e Sl ol bl e it P e b el S e e G
2| T | || W= ||| W W] (e | | T || | o || |

ME || 2 = N Tle|E =] R

53 53 53 = 63 (= L

A | s o

Mo | | o |Ma | wa |PR|HR o o sl R o | 20 | o
Bl w | =r| = | =T ay | |l | T e o | < MH_ W | =r %! =T
== | o o T | o o | o | X = | x| < o | =T N Mo | N | 7R <o | R | T
ol | ™ o | X B o | || o | o | %7 | o || N < o | T
I._ ,‘.__HL,._ JXIL T. hs ﬂ_EH ﬂAIL LvM 0 O.* EE ~|| 0 s Oru M i J_,mo JXIL A—I O.:|
R | w0 ||| ® o | g [BPE| | g | R RN TR Dol o | o |
do )0 %o || M| ™ )0 N | %o | |3R| ™ |Bo|nRk | BO o | T ~o
AEIA om0 | gy | o | 7o | B | o |7 | W R | wo| XK | R | X
ﬂD AT._ O‘._ ﬂ_m X X Af X N X N s X X ‘..—mo X AT._

(R | AR e e o | <R R A
RS e N P R P P A T A A EA T

<H
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¥ 20. Clear zone by microbial proteinase of the strains isolated

from soybean pastes
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13 21. Phase-contrast microscope of the strains isolated from soybean

pastes at magnification of x 400
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a8 22,489 #5F Fo A Clear zone =71 & Proteinase &4 H| 1
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¥ 25. Clear zone size

=74 & 53 Protease activity ¥ 2

o A7 o A7 o A 7
g (mm) A (mm) M (mm)
S01-01 14 S06-01 - S08-03 28
S01-02 18 S06-02 19 S08-04 27
S01-03 30 S06-03 28 S08-05 26
S01-04 19 S06-04 24 S08-06 28
S01-05 18 S06-05 27 S08-07 26
S01-06 17 S06-06 28 S08-08 9
S01-07 15 S06-07 27 S09-01 30
S01-08 15 S06-08 27 S09-02 26
S01-09 15 S06-09 27 S09-03 13
S01-10 17 S06-10 27 S09-04 31
S01-11 13 S06-11 25 S09-05 26
S02-01 25 S07-01 21 S09-06 24
S02-02 23 S07-02 215 S09-07 27
S02-03 26 S07-03 27 S09-08 27
S02-04 27 S07-04 26 S09-09 30
S02-05 23 S07-05 27 S09-10 9
S03-01 - S07-06 10 S09-11 26
S03-02 25 S07-07 24 S09-12 27
S03-03 26 S07-08 24 S09-13 26
S03-04 - S07-09 27 S09-14 27
S03-05 24 S07-10 23 S09-15 24
S05-01 18 S07-11 24 S09-16 26
S05-02 24 S07-12 18 S09-17 27
S05-03 13 S07-13 20 S09-18 27
S05-04 - S07-14 23 S09-19 24
S05-05 17 S07-15 28 S09-20 27
S05-06 28 S07-16 26 S09-21 25
S05-07 25 SO07-17 10 S10-01 21
S05-08 24 S08-01 26 S10-02 17
S05-09 26 S08-02 28 S10-03 20
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CHAES o83 A G d HVP A4 T3

ProteinaseZ 713 v A E S o]-&3l Rice Proteing 335t Glutamic acidE A%
sttt A ES o] &3t HVPE AAtsls A2 345 o] &3te] HVPE A4t
A HT v8S 47

o 48& Wl A
o
=

of
-

o b 1

QL
e
N
tz
o
in)
o

7}. 1ZA Proteinase P A& v %

Rice protein CA} A& AF&stal ®@AdA &8 vAE T clear zone©| -2
A5 2FF(S01-03, S09-04)9F A Ao A EFwe 75 F proteinase activity

-~

-

7} =2 vAE 2F7F(F3204, F3205)5 AFE38lt}. v A 2+ Basic medium(5 g/L
NaNO3, 1 g/L KoHPO,, 2 g/I KHoPOy, 05 g/ MgSOy4, 1 g/L Yeast extract)S
Rice Proteine Yol x| e} @A &2 wix| 2% pH 652 %3 121 C 15 min

ot Hrste] AbgstdTh v mAES HFE] Ao Hir®H glucoseE 20

g/L2 ¥o]FAt
}. Proteinase activity %3

MAE MgdS dAdZgste] deds a4

o a
L 3
(Megazyme ACS 2/99)& o]&3te] 7] &AS FH[SHATH2 g powder, 4 ml

3ttt} Azo-casein

Methanol, 96 ml 100 mM Sodium phosphate buffer(pH 7.0)& ¥ 9443 %2

w7kx] 10 B7F =o0tk) 49 1 miy 712 1 mlS Y3l vortexdte] 40 Coll A

10 23 SAAT we ¥ BeHA 2 duAL AAGL BANSE F

AN

A 7171 Y38 5 % trichchloroacetic acid(TCA, 6 mD)E ¥ il 5 %7t vortexA # th.

ool A 5EZE WA F, 3000 pmel A 10%7F AR FEAE B
A

o 2alE ASAS 440 nmol A FHEE =AY
t}. Proteinase assay A4t
Proteinase activity®] AAFe g3 o] 3t}

-Bacterial protease (from Bacillus subtilis)
Protease (milli-Units/mL) = 250 x Abs.(440nm) -8

R= 0.99 (Linear absorbance range = 0.1 to 1.0)
-Fungal protease (from Apergillus niger)
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Protease (milli-Units/mL) = 146 x Abs.(440nm) -4
R = 0.99 (Linear absorbance range = 0.1 to 1.0)

Z}. 184 Proteinase UAAEL o] &3 & d¥d HVP AL FA

Al stz f1ske] 4& 72 P A E(S01-03, S09-04, F3204, F3205)% 7+ 7k 50
% glucoseE 4 ml ¥ ol Basic medium 100 mlel| A 3sle] 5 Hj) 3}
t}. Rice Protein 3 g& %<2 Basic medium 100 ml¥} Rice Protein< %‘—X &
Basic medium 100 mlell 50 % glucose® 4 ml ¥ 3 S01-03, S09-04, F3204,
F32055 77y AlgiuleF sk 26 C, 200 rpmeoll Al 72417 74X v stAth (F 26,
a9 23). WYsts £F glucose & S48+ glucose’t 5 g/Lolst= E ol A A
HWH glucoseE Hdl 20 g/L= 7} st mlAEo] A&HA o2 AF F YA st
t}. cell?] growth® #213}7] 913t Rice proteing ¥ A &1 wjokst mAYES
Zv7k 6, 10, 24, 30, 46, 48, 54, 724 7rell sample= A F3o] spectrophotometer&
o]-&3to] 590 nmol Al FFEE F4stal pHY Holdl+ glucosed] &S &2135H3
th. Rice Proteing ¥olA wWldad A3t @A il widd 2 5 0, 24, 48, 724]
7holl sampleg 23 3Fe] pH, glutamic acid 3%, HollE glucosed] %S =A 3}
i1 AZO-CASEIN(Megazyme)= ©|-8&3}] Proteinase activityE 439t (&
27). MAE T F32045 Aol 2443 vl S F3le] =2 proteinase®] &4
At wEE AT E WA Aol IS ‘%’—}2‘%, ‘;P“”X]—‘ﬂ S o
o} #AIQlo] proteinased] FAS H YTl o] 3t

A4 © & proteinaseS Ao 2 F Ao LAl Z—lo] 104'3}?: Ao 7 A}
th sHAIRE fel A EeE mAE dFe AAYoRE opn|ihks AbEshe
2 Yehy, F7] dagdo] H7bE wiAE AFE S A 9-Rux g4 U9 glucose
Fol Ab&ete] wABESY AAs FHEAT (R 28). WA= w57 Hokd &
ol g3le] AASA FHo] = proteinase TS Holx|wk & oz
eHVPA Aol E5=2 9l amino acidE F2 1A %o}, @A g nyES o
&% HVP A= wix] =4 2 vAE 437 proteinases o] &g & o
2 g g AEITAHY el Fad Fom AtmHTt (

Bio-reaction Process &

H
=

T R A
p o it rlo

1%
i
o
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¥ 26. 7| =2 Growth rate

6A|Zt 10A| 2t
O.D pH Glucose(g/L) | O.D pH Glucose
(590nm)
S01-03 0.151 6.61 226 0.98 6.32 229
S09-04 0.081 6.65 247 0.36 641 243
F3204 0.281 6.3 216 1.16 6.34 215
F3205 0.631 6.85 224 1.76 6.42 193
24A| 2t 30A|2H
O.D pH Glucose o.D pH Glucose
S01-03 2.37 6.81 20.1 2.69 6.82 19.5
S09-04 1.05 6.59 19.6 161 6.58 20.7
F3204 3.37 6.82 194 4.2 6.68 16.5
F3205 4 7.16 19.5 4.54 7.04 16.6
46| Zt 48N\ 7
O.D pH Glucose O.D pH Glucose
S01-03 2.74 6.66 16 2.74 6.64 17
S09-04 1.86 6.49 23 1.95 6.5 19.8
F3204 4.76 5.98 14 4.98 5.83 129
F3205 5.75 7.12 20.6 5.97 7.09 15.6
S4A|Zt 72A| 2t
O.D pH Glucose O.D pH Glucose
S01-03 2.94 6.53 16.6 3 5.97 111
S09-04 1.89 6.55 209 211 6.57 17.6
F3204 498 5.25 12.1 4.86 4.49 9.85
F3205 6.45 7.09 138 747 7.15 12.5

%0.D:590nm,1/10 3|Mslo] =X, MEst7| M HiX|Eblank 2T
% glucose : 1/10 3|M5l0l 4.
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0| = Growth curve

/ ——501-03
\é’/”‘ —#-509-04
4 £

y'd —*F3204

3 / -+
// e =< 3205
2 / 7 o

©.D (590nm)

a9 23. S01-03, S09-04, F3204, F3205¢ Growth curve
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¥ 27. A7t 8 Protease activity @3}

011k 2477
Abs. Activity Abs. Activity
M/O (440nm) (milli-Units/mL) (440nm) (milli-Units/mL)
Basic S01-03 0.261 57.25 1.057 256.25
S09-04 1.099 266.75
F3204 0371 84.75
F3205 1.169 284.25
481 3F 72713k
Abs. Activity Abs. Activity
M/O (440nm) (milli-Units/mL) (440nm) (milli-Units/mL)
Basic S01-03 | 1.339 326.75 1.346 328.5
S09-04 | 1.327 323.75 1.342 327.5
F3204 0.795 190.75 0.168 34
F3205 1.358 331.5 1.359 331.75
Rk 2473
Abs. Activity Abs. Activity
M/O (440nm) (milli-Units/mL) (440nm) (milli-Units/mL)
Basic + S01-03 0.219 46.75 0.582 137.5
S09-04 0.796 191
Rice protein F3204 0.266 58.5
F3205 0.98 237
484 7} 7271
Abs. Activity Abs. Activity
M/O (440nm) (milli-Units/mL) (440nm) (milli-Units/mL)
Basic + S01-03 1.334 3255 1.362 3325
S09-04 | 1.348 329 1.359 331.75
Rice protein F3204 0.811 194.75 1.355 330.75
F3205 1.346 328.5 1.35 329.5

B CHMET 20| HYQITH F3205 2417 BB Ao B

= -
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¥ 28. A 7t4¥ Glutamic acid &% % pH W3}

OA|ZH 24N 7t
M/O Glucose Glutamic pH Glucose | Glutamic acid pH

(g/b) | 2add @/ (9/L) (9/L)
Basic S01-03 253 0 6.63 201 0 6.81
S09-04 19.6 0 6.59
F3204 194 0 6.82
F3205 19.5 0 7.16

48| ZH 7202t
M/O Glucose | Glutamic pH Glucose | Glutamic acid | pH

(9/L) acid (g/L) (9/b) (9/b)
Basic S01-03 17 0 6.64 111 0 5.97
S09-04 19.8 0 6.5 17.6 0 6.57
F3204 12.9 0 5.83 9.85 0 4.49
F3205 15.6 0 7.09 125 0.03 7.15

* BasicZ 1/10 34&te] 54

OA|ZF 247t
M/O Glucose | Glutamic pH Glucose | Glutamic acid | pH

(g/L) acid (g/L) (9/L) (g/L)
Basic+ S01-03 23 0 6.53 12.2 0.015 5.77
S09-04 0.007 0.064 7.34
Rice Protein F3204 13 0.013 5.97
F3205 0.028 0.121 7.44

M/O 48A|2H 72N 2}

Glucose Glutamic pH Glucose | Glutamic acid | pH

(9/L) acid (g/L) (9/L) (9/L)
Basic+ S01-03 6.18 0.009 6.39 0 0.319 6.77
S09-04 6.87 0.026 7.27 0.029 0.231 74
Rice Protein F3204 6.69 0.01 6.7 0.019 0.524 7.03
F3205 7.59 0.014 7.42 0.197 0.217 6.93

* Basic+Protein®] S09-04, F3205% 24holl 2g/100ml2] glucoseES U Yol+#
* Basic+Protein®] S01-03, F3204+%= 30hol 1g/100ml2] glucoseS U Y ol&
* Basic+Protein®] S01-03, S09-04, F3204, F3205+< 46hol 1g/100ml2] glucoseS U Yo+
* Basic+Protein2] S01-03, S09-04, F3204, F3205+ 54holl 2g/100mi2] glucoseS U Yol

*  72h W3t Basic+Protein®] S09-04+= <Fzte]l HAJo] A
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6. & 993 Glutamic Acid Index F4< 3 Glutaminase 4 ¥ A4

& -
8k sk S AUl glo] A EmRE de] of §Eosity Ao #
| aglo] o, 53] utat 32 w4 HA
T NAEY 2ol me} AAFEn A A= VAEEZE Apergillus oryzae, Bacillus
subtilis, Bacillus natto, Bacillus lichenitormis, Bacillus pumilis 5°] 2.1, o]# 3t %o}
Z}& Algto] #H]3l= proteinase, amylase, lipasesol oJsiA A= o @y} e<=31E 17
i AP Fol 7HEA AR R wEaju o] fe] uty o] AR AT 53] A 1t 7
o

ghil o] Jpeie] Al ohuwAto R E A4 H,

N

Glutaminase: gyt 45 A7 AFSZRE Glutaminase 40| -3 #F+& dds)
of A &exd A gl S TR eEA MSGE "iAE 4 v 1F7F HA R
= A 71E o] 7hssith Glutaminase €43 5E o}l Proteinase 4% 7 Z2te
w5 gr3iohd gl BeE 53 Glutamic acid %9 $7F 9 Umami 54 3ol =
7198 = de Aol Ay & @A S o] &ste] HAxE AAE Ader] faiAe &
Mz gAas ol gsle] A "l S Bafste] glutamic acidE ¥ 33+ amino acidE A2kske]of
sk},

o] AatAdo] AALw AR g e oy HaEx| ¢Fil amino acid®] AN TlEo] small
peptideE WHEA ok T @Al g4 7R E2] small peptide™ Bitter peptide® =
g % U odgkS. m x| A Hrl B A oA A EA o A Bk

2 Z9] Glutaminase @4 2 Proteinase &4 #F2 A3 (F 29).

7}. Glutaminase &4 ¥ A4

=

s AES 98 S EAdTddAN A 2EE o 205S Yol
Glutaminase A4S =439tk #5F5 PCA(Plate Counter Agar)ol ®i%¥ 3 single
[

colonyS PC medium (Tryptone 5.0g, Yeast Extract 2.5g, Dextrose 1.0g)ol % ZF3le] 200
pm, 25°CoA 2041 7F wioksldet.  Glutamine 0.1g/1S H7bale] 2441 7F Wk & AMS ol S

F2]3}e] Glutamic acid 32 =A3}th Glutaminase?] &4 =48 L-Glutamic acid
assay kit (Megazyme Ltd.)S ©]-&3}ith A8 A3} F3203, F3204 w7F 7H8 =& &4
S Hth gt b =8 FAS Hel F32M #FFE o] 839 Glutamic acid S

3T =
771 Ade et

v}

o\

Y. Glutaminase &4 TF& o] &3 & A9 Glutamic Acid &% F7}

2 A S o] g3ko] Glutamic acid®] &2 S7HA7171 flel], e AolA gl A

ShiA
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¥ 29 @AA BEHHE vAE F:9 Glutaminase =

_ _ Glutamic acid

Eiae Al F3= A2 F3= AA =% (mg/)
1460 0.018 0.156 0.138 1.8
1461 -0.072 0.056 0.128 1.7
F1260 -0.072 0.752 0.824 10.95
F1261 -0.076 0.840 0.916 12.18
F1263 -0.064 0.772 0.836 11.11
F1264 -0.077 0.653 0.730 9.70
F3200 -0.065 0.799 0.864 11.49
F3201 -0.020 0.628 0.648 8.61
F3202 0.004 0.776 0.772 10.26
F3203 0.016 1.126 1.110 14.76
F3204 0.007 1.132 1.125 14.96
F3205 -0.009 0.578 0.587 7.80
F3199 0.004 0.975 0.971 12.91
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Glutamic acid

Al 33% A2 EF% AA
B =¥ % (mg/l)
AR & -0.029 0.731 0.757 10.068
AN E -0.020 0.841 0.861 11.451
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e 52 EYol  Glutaminase S Z2eE dFE AdEUT P =8
Glutaminase A4S 2= 779 wjgAS g4Ho 7 o] gHVPE 7|2 & o] &39S

ul, GA S-S W3EE =439t}

(1) &2 g9 & gHVPE o] 43 Glutaminase HF-§

FE3 A il (01gs 6N HCIS o83l 24A7F &oF sHEastdict ks &

NaOHS o] &3l pH 652 FAste] @AREgd 7|2 A&

activity 7} 7H¢ =2 F32045 24217 v Fste] fA4lEeste] AL s
chun

o] g8t vl e 2mlol & @A ARSI wHE 71 1 mlE 37TClA 30
L4y E‘E%’\]i 3 glutamic acid$#S =4k th
(2) Glutaminase 84 T#F & o|€& & g d HA eHVP A4t
AP A3 Glutaminase €85 ZHe #F9 wigds a4 wEdow wh3g Ay
Glutamic acid &#o] S7HES glstdtt (£ 30). Mlcroorgamsm Screening AH&-H
Z 13 ¥F 5 11 #F9 vAEo] glutaminased TS AYa U= Aoz FolHQd
th 1 F M =& glutaminase 2 proteinase®] S Wl FR04 HFE 2o
HAES o]&3 HA eHVPE AAtslr] fste] F3204 w57} Glutaminase 2433}
Protease @4S sAlo] Ho|=XE Iyt AdAy F3204 v+ F+ Ao &
Ao B s Rl webA T Ea A4S sl SEAE F e
medium formulation®} 2] growth condition W3}e] thsk F714Ql A7) ¢ B Q
stttk Abs

7. % 99 d Umami 54 FF<E ¢ Transglutaminase 4 #F A4

2 G el Umami 54 35 913 wdelx 3
kol y-Glutamyltranspeptidase(GGT; EC 23.22) A&
hetero-dimeric enzyme®. & AlirS H|E&to] EfsEolA oA
3l @40l GGTE y-Glutamyl compound®} ¥Hg-dto] Z=7HA|S 8 *é sHAl ==, o] F3t
A= pHel wekA Reaction Selectivitys Z2HAl ©th (Y 24, 25). o A7 &3 wh-g-3hd
Hydrolysis”} 9oy Glutamic acid’} A a1, ©fE ofn]:=Atoju} Peptide}t WHE-3HA =4
Transpeptidation®] ¥ojt} M2  y-Glutamyl compound’} THEoJFTh  y-Glutamyl
compoundE ¥WHA 0 2 Solubility 7} =1L, Peptidased] A4S ztow mks £ 3t &
HA 2tk Umami 54S S7M715 Aoz &27 y-glutamyl compound®] o2 theanine
(y-L-glutamlethylamide)®] 7-%- Japanese green-tea®] gradeS Z%3dH= umami

M

ACH

A,

=
=N
i

o

HI

1>

X o
o

o,

=2

>

T

0,
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NH
NH, NHR ’ O-Enzyme
COO- COO-
y-Glutamyl-enzyme intermediate
_|_
@]
large [Hydrolysis] [Transpeptidation]
small
N
0]

y-Glutamyltranspeptidase

NH NH,
NHR'

COO- COO-

Glutamic acid y-Glutamyl compound

13 24. Reaction mechanism of y-Glutamyltranspeptidase
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7 - L-glutamyl-o-nitroaniide (donor) + Bveylglvene laccentor]

Transpeptidation
reaction
by GET

o-nitroaniine ) =410nm + glutamyl-givcyigivene

I3 25. Measurement of y-Glutamyltranspeptidase activity
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key-compound® # <& A It} 9k olyz} bitter amino acid®] y-glutamylation< bitter
tastes EHAOZ THAA7|aL B3 S T lemons-like sour taste® F-oidh= Ao
delA ok mebd A dejEe] GGT AdE Sl M =& y-glutamyl compounds &7 3
O 2 umami 54 FHAIHT FAlO & wuld JpeEs] Al 2AlE = 9l bitter taste
=0 HF A9 #4248 4 A2 F o] y-Glutamyltranspeptidase 84S 2t 5
Al A ¥tk y-Glutamyltranspeptidase &4S 2t 5 AEs7] YeiA @A &
s IEAEATLA Zkdol o] &sklth. y-Glutamyltranspeptidase™ ¥
~Glutamyl compound¢} ®E&-ste] THAE FAHA ==, o] FHAl= +8 37 pHell ot
24| Reaction SelectivityE ZHAl @tk A7} £ 9-8-3HH Hydrolysis7F €y Glutamic
acid7} AR A AU, 2 ofv]=Akoluy} Peptide®t ¥HS-3HAl ¥ Transpeptidation®©] o
A A 2e y-Glutamyl compound’} WHEo{Zt}h  y-Glutamyl compoundES w4 o =2
Solubility7} =31, Peptidase®] A@dAZS ztow ohs £/ sty dEA vy meEhbA y
-GlutamyltranspeptidaseS ZH= 75 o]&3lo] HVPE AAtste] 213 AA2 8 A &%
o] & & ¥ EAS 7 HEE y-Glutamyltranspeptidase A4S 2t #52 AdeA F

At

BT A

7}. Transglutaminase &4 #5 A4

sha Ao A BYRE 1459 TTE WA (Tryptone 5 g/L, Yeast extract 25 g/L,
Dextrose 1 g/L)olA 30 C, 200 rpmolA 24417F wiokalsich 24417 v k3 wfokolg
10,000 rpmell Al 20 &7F YA EE e & S Tste] aado= o] &ekit

Y. y-Glutamyltranspeptidase activity =% 4

50 mmol/L Tris-HCl (pH 80), 5 mmol/L y-Glutamyl-p-nitroanilide, 20 mmol/L
glycylglycine, enzyme solution(7] A& wjYFeS A4lEglele] AL A5d)S &35t 37
TolA 30 &3 WA 01 mol/L HCIE #7bske] W& F2A1714L, 410 nmol A &

s AU 71d g9L L-y-Glutamyl-p-nitroanilide 0.00285 g, 2 N HCl 20 g,
1 M acetate-sodium acetate buffer (pH 6.0) 1 mL, 2 N NaOH 20 @E 4o /7= 10

< ko] FH|EkAh
t}. Glutamyltransferase standard curve 2 7} A4k

Glutamyltransferase®] standard curve (¥ 26)5 L&A ofgfo] 2]& o|&3dle] Jrl=
Aakshi=d ARSI
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glutamyltransferase standard curve

umlol/ml ODao 0.5

0 a y = 0.087x - 0.096
0.025 0.088 04 RZ=0985/7
0.05 0.155

0.075 0.229 a2 /
0.1
0.322 53
0.15 0455 /
0.1

0 T T T T 1
0025 005 0075 01 015

29 26. Glutamyltransferase standard curve
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F = 12.579 umol/ml

Z2EH|LL0PY %7} (GSU/g) = (As - Ab) x Fx D

1 glutaminase unit{GSU) : 1 7t Tumol®| p-nitroaniline2 §2|Al7| = 49 &

As: @4 A9 890 535

Ab: Blanko] 3%

F: BZ2 MOl 201X S35 X171 1.0002 0] o] p-nitroaniline 55
D: ZH 9| 9|4 -

2}, Glutamyltransferase 84739 Transglutaminase Activity

ZF 1459 F (12% Bacteria, 232 Fungd)olA ¢F 03-26 GFU/mLe 97} 7R
9\)\ = glEath (& 31). #%°]¢] 7§% ’b”éqﬂé welste] q7kE 54 Al A7 A
G- wroba] Aol zIA7|A] egkow AAAN F32013 F3205004 7HE & A7be EA
t}. Transglutaminase activity”’} -3k F32059]r Glutaminase activity”} %43+ F32042]
proteinase activitye ZAFshe] 2 @wld Jheidlo] AMgstglom, 1 Ay a7 st
Ath F32059F F32049] proteinase activitys 244 7ol = F32057F oF 4 A% =7 et
T AolE HA o 2AF & FARSE activitygs BT F 9 dFE ol&ste] & o
A& 7hriEas Als 247 glutamic acid 3 wA418H9S wl, 27 24417bell= F3205
] glutamic acid &o] F3R2045 o]-&sto] & dwldS 7h-ialsh Al sro =4 Ve
o, ThRElZE gEE A7 FollE FR206E o8ste] shpREld A5 glutamic
acid o] F32045 ol&sto] 7hital g Almol Hlsf WA yebdS & 5 Ak o=

glutamic acid?+2 #2443 Ao & %7] 24X 77A = F32059] proteinase activity7} F3204
Hoh 7] g & gddo] 7heFsly o] AAE glutamic acidd@e] S7kel Q1334
7 AEeth ey 244 7bo] % glutamic acid 3> F32069] A9 A S &%k
U FR2ME o83t 49 3435 S71E Bk 2HE A S = proteinase activity= + 1

T BT AR S ‘/} F3204% glutamines glutamic acid® 3HA]7]3=  glutaminase
activity 7} F32050 Hls| At eg fosing HF: A o JlERs] ARA 9
glutamic acid o] S7ket Ao E ®Hth a2y F32069 749 glutamlytransferase
activity 7} F3204¢] Hla] Adid oz 53 #F2 2% glutamyl compound”t 277
uj fof] FAj0] Hx] e Aoz AlgHT
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¥ 31. Glutamyltransferase &4 79 Transglutaminase Activity

Substrate (ml) C’”gf:tE("nfi)E“ buffer (ml) 0D410 GSU
F1260 05+ 05 0 1 0.267 1679
F1261 05+ 05 2 1 0.261 1.641
F1262 05+ 05 2 1 0.086 0.036
F1263 05+ 05 2 1 0194 1220
F1264 05+ 05 2 1 0.240 1.509
F3199 05+ 05 2 1 0.285 1791
F3200 05+ 05 2 1 00m | 0277
F3201 05+ 05 2 1 0381 | 2.396
F3202 05+ 05 2 1 0.244 1535
F3203 05+ 05 2 1 0128 0.805
F3204 05+ 05 2 1 0193 1214
F3205 05+ 05 2 1 0409 | 2572

- 110 -



Al 3d HAA A did HVPE 0|83t A ¢HAA Savory Flavor

il A (Crude Rice Protein)¥ Aoz 840 & 2 dwld R

(Protein Hydrolysate) 2 - ¥t}

& H9 HVPY E84/3tety EA wE gE 2% & % HA Hydrolyzed
Product®] a3 7to] w2 AlAE2] 7l

€ 34 =P E Formulation Process: &0 W& tjekst 2

AN Savory Flavor 21 & AJ2kakaih

2
k>
2
Lo
BN
ot
o
of
o

1. & @9d g o] 33 HVPY #sA 71F A4 R AF A 7€ 44

7h. BRIt 71 AAS AF AP £ AHA LA

(1) Commercial HVPS # %97}

AR g AL, A7}
Basker®] HAFAYHARRE Al SIS oH 5% FFollA frefdol AR
o 3 & Zo] ofv] AlFEstE B =FE b AR umamis JARS] Aol 7HE
ko e EAd U JES = hitterness E3F JAF] AlFEo] M e
A4S wglt) old] BlaEte] NAFY] A|#ES Umamid Zes 7F4 Sl bitternesss
P Eden AR gAl 7Hg etk Ao R JAF] AlES umamis A
bitterness+= °FstH, M= 57HA AF T sk E ofshA® ot HIMEE ARRl =
Aggsto] AlBEE A T 7P $E AFoR AAREAeH, olF A Ty Tk
&3t vaEA et o] &stith ¥ed 54 Bk $74 YSI chemistry analyzers
o]-&3to] AlRE glutamic acid®] =S FAeHATE Glutamic acid 9] 71714 2
Y= F 32, E 337 E 349 A sk
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¥ 32. UF ©¥/ &X g%/ 2 gluten eHVP #574 54 %71

gFgd/ x5/ E gluten
eHVP

i

T
54

At

3

HAA=xuE formulation

Limited Umami Character : Lower Glutamic acid index

Required Masking "Bitter" Flavor

Soy off—flavor

Residual " Beany Flavor"

Fatty acid Oxidation : off—flavor development

Wheat Gluten

Microbial Contamination due to limited microbial control

of wheat gluten(High agglomeration)

Enzyme Digestion

Lower Digestibility by Commercial Proteases
v Lower Glutamic acid liberation

v/ Bitter polypeptide formation
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i

Sample Color Umami Bitterness
JALC| eHVP 3ee 1 5¢
CAIC| eHVP 1° 3% 3"
MA}C| eHVP 2% 2% 48
AALO| eHVP 4 4 2"
NALS| eHVP 5 5 1"
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¥ 34 AFE 2 23 R EY 717184 ZF(dry based)

GA conc. Glucose conc.
(9/b) (g/b)
JALS| eHVP 13 0
CAtS| eHVP 4.5 0.2
AALS| eHVP 7.8 13
NAtS| eHVP 27 0
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(2) & 99 aHVP 2 eHVPY #5937}

2 gl A g AAE aHVPS eHVPY #537F 7158 AA7])98ke], Rice protein
powder®} allVP, aHVP-24hr, alHVP-48hr, aHVP-72hr, eHVP-A eHVP-N, eHVP-S&
ARE Sto] AR 29 weRsts ANsG £ 71E O s/ o/ 2
27ES o] §3 cHVPY sgAhE AAste] nuiassit sEte 9% s
AETHL ATY WU 7] BelFov], Zr2A ALE AT S5 B

E42 Fohly] A (FIFUD L (F)FA AR o] A wsE A9
Stk ZF ARE A HE B 01% S4stel AFSAT 2 Wk Avks E 10

(3) & @uid AF Ao 7| 44

e 7te o R st & gudS o] 83k HVP A% At 71ES A4
& AU 4 Wheat glutens ©]83 HVP7} 7HAE EAHL a4 7F¢Es 89l
small peptide”} Bitter peptide® =&]H HA Zu|g F2d U J3Fs vjx= Ao
ol wEhd B EA AAS E8 bitter tasted] T2 wotsla FHAslee A dhalA
& o83 HVP B4 7I&E ARt 717184 2 #5%7HE skl

N
i

2. 444 eHVPe #SH7 2 7171 &84
7} A3 eHVPY #FH7 A A

Large scale® A4Fst eHVPO] 71255 H7IsH7] 5t JAbol A Aaksta Q=
eHVPS 4998 eHVP, NAMoA Aabsli= w22 Peptidase R, Prote AX
GlutaminaseE ©]-83te] A2ksk eHVPY] #5H7IE A /\];}Oﬂ‘:} A& %"fifa AqF
g 5 s AdAstel A% HA& dWsta 74 eHVPO @t Aluh & A o
Al wvtel thste] 95w AFHE ol&ste] H7bstA O]—}k}\—]—— A3 7t /\]Ei
= eHVPE 1g/100mlE 9] Salt meter(h& A 7144 (5), model:HDS 1024,
Korea)Z 9EE A5 1 T 7HF =2 dXdd A NaCls H7iste] =&
2E T GR7F 02%7F HEE s|Aste] ARESERiTh W7 A dA A< st
tstod = 0-vi-¢- A &t 3—%‘X] gttt 5-EEolt, 7-FH, 9-vly- FHE EA
sHAl skelar, v A gEo] e = 0-3lvk, 3-¢FskAl A E = A 5-ET
A F U, 7-ASA AAG F d 9-wg Ao AHAE 7 AduE FAISH
Stk ol@il dold ARE EAEA(ANOVA) ¥ Durcandl thiel 448 %
d FoAds ARSI ARE Tl gEuaEA S sF T
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J.

o
)

r
_O|L
oo e
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£ 35. Al F7Y eHVPY 95F A
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A B C
IS 2.6 1.8 16
A= 14 0.8 14
e 2 2 0.8
7+ A 7.2° 4.2 4.2
A=l g 6.6" 3.4 4°

* sample A = JAF2] eHVP
* sample B = 49§ eHVP
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W o2 AAREE eHVP
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E 36. F98 eHVPSH NALSl o= B44g eHVPS o] 3tshd 37} vl

2 Amino % Amino 7} Glutamic acid TN-
acid(mg/g) acidimg/g) | w3l &(%) | A1 &(%) | value(%)
Aol Q.
cne 35.87 860 417 2.32 761
eHVP
NAL9]
WHog
~ 40.20 860 4.67 1.86 8.78
2 Aksk
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HME> M ctdl Aol Fpnzyme Digestion Profiles
CAI A-A 0A|ZF 24A17t 43A] 71 7217t
Peak Name a.a weight a.a weight a.3 weight a.a weight
pg;‘ul ftotal aa weight pgful ftotal a.a weight p-gjul ftotal a.a weight pg,’ul Stotal aa weight
AMQ
Asp 29625 .40 0.94% 46783.73 0.95% 32525.11 0.85% 77878.16 1.01%
Asn+5er 263062.45 8.31% 570635.05 11.61% 733617.07 11.90% 799104 41 10.36%
n.a.
Glu 16081.37 0.51% 17958.83 0.37% 2373552 0.38% 189807 24 2.46%
n.a.
Gly 4297101 1.36% 154268.24 3.14% 215695.01 3.50% 280202.09 3.63%
GIn+His 24292012 7.68% 376718.62 7.87% 380154 22 6.31% 468906.73 6.08%
n.a.
MH3Z
n.a.
Arg 457817.93 1478% 62195486 12.66% 782991.56 12709 009896.65 12.96%
Thr 217796.55 6.88% 287307.02 5.83% 37257730 6.04% 465847 21 6.049%
n.a.
Ala 100219.15 317% 126327 .42 2.57% 172660.52 2.809% 21858476 2.83%
n.a.
n.a.
n.a.
Pro 35795.63 113% 116385.21 2.37% 17645371 2.86% 209872.89 2.72%
n.a.
aABA
n.a.
n.a.
n.a.
Cys 505838 0.1%% 1904315 0.3%% 2737228 0.44% 30637.12 04086
Tyr 324458 11 10.25% 620809 41 12.63% 78915620 12 .80% 1006144 91 13.05%
n.a.
Wal 181817.03 575% 233150.32 A4.74% 310523.69 5.04% 375917.92 487%
n.a.
Met 11235151 3.55% 94544 46 1.92% 118586 88 1.92% 141974 58 1.84%
n.a.
n.a.
n.a.
n.a.
Lys 61415.46 1.94% 38910.02 0.799% 4997770 0.81% 51279.85 0.66%
n.a.
lle 148401 .38 4 69% 20803416 4 23% 273939 .06 4 449 327405.57 4 .25%
Leu 344887 .09 10.90% 366869.62 T.47% 469147 99 7.61% 60566 40 7.27%
Fhe 47493113 15.01% 706561.40 14.38% 83174476 13.81% 1072360.00 13.90%
Trp 04144 37 2.97% 30798084 6.27% 356056.18 5.77% 435926.89 5.65%
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CAF A-N OAlZH 2447t 48] 2t T2 ZH
Peak Name a.z weight a.a weight a.a weight a.a weight
pg/ul /total a.a weight paysul ftotal a.a weight pg/ul /total 2. weight pg/ul /total as weight
AMO
ASp — — 1215 48 0.38% 255890 0.64%6
Asn+Ser 21421 .71 4.11% 16525 97 4.87% 22653.78 27025
Glu 14443 33 277% 1103627 3.46% 15867.64 3.99%
n.a.
G!y 10684 24 2.05% 11861.49 3T72% 25462 .34 5.41%
Gln+His 17311.76 3.32% 2673852 5.40% 505193 1.27%
MH3
n.a.
n.a.
n.a.
Arg 12118.57 2.33% 21867.56 6.85% 23795.50 5.99%
Thr 4746.59 0.91% — e 918.60 0.23%
n.a.
n.a
n.a.
Ala 2307593 4. 43%, 12358.86 3.87% 1781649 4 ARG
n.a
n.a
n.a
n.a
n.a.
Pro 4772.06 0929 3584 .00 1.12% 296014 0. 7425
n.a.
n.a.
afBA
n.a
n.a
n.a
n.a.
Cys 265057 0.51% 13527.30 42495 14386.51 3.62%5
n.a.
Tyr 18964 .61 3.84% — — _ _
n.a
Wal 44809 38 8.60%: 28451 92 8.92% 39633.14 99725
n.a
Met 11641.62 2.23% 12585.73 3.04% 17137 .48 4.31%
n.a
n.a
n.a
n.a
n.a
n.a.
E_ys 38045 49 7.30% 12662 65 3.97% 144318 80 3.63%
n.a
Iie 50695.89 9.73% 16254 66 5.09% 2FBTS T2 F702%
n.a
Leu 122181 .64 23.45% 90785.37 28.45% 116288.81 29.26%
Phe 60755.65 11 66%9% 31700.78 9.93% 39831 68 10:02%
n.a
Trp 62704 02 12.03% 8905.59 2.79% 10709:32 2705
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CA A-M

0A]Z}

244| 7

4847+

72A|2F

Peak Name

pg/ul

2.2 weight

Stotal a3 weight

a.a weight

pgful Jtotal 2 a weight

pg/ul Jtotal as weight

a.a weight

pa/ul

a.z weight

Srotal 3.3 weight

AMQ
n.a.
Asp
na

Asn+Ser
Glu
na
Gly

Gln+His
n.a.
n.a.
MNH3
n.a.
n.a.
Arg
Thr
na
Ala
na
na
na
Pro
n.a

aABA
n.a.
n.a.
n.a
na
Cys
Tyr
na
na
Val
n.a
Met
n.a
n.a.

n.d.

4810.70

78146.85
5932 96

27452 79
9735320

14548.03
120765.96

33494 .96

24456.56

13522 32

235123.09

8400801

31110.81

19232.91

67895.13
138832.73
295771.82

82102.67

0.35%

2.67%
0.65%

1.99%
71.07%

1.06%

8.77%

243%

1.78%

0.98%

17.07%

6.10%

2.26%

1.40%

4.93%
10.08%
2147%
5.96%

9816.81

212676.62
1106251

6018283
127127 12

192001.27
120426.94

3863931

69927.68

4883.32

86643.00

80393.98

42754 63

4619.44

6326534
108026.87
256285 .42
113281.13

0.61%

13.27%
0.69%

3.76%
7.93%

11.98%
7.52%

2.42%

4.36%

0.30%

2.42%

5.02%

2.67%

0.29%

3.95%
6.74%
15.99%
707%

8741.03

299270.96
30600.52

90862.40

145858 .68

5932.04

167275.82

57428.63

84904.33

6873.64

178536.88

111642.52

42418.26

5587 .46

906945 56
147008.84
295697 .21
171334 .34

0.43%

1547%
1.58%

470%
7.54%

8.65%

2.97%

4.39%

0.36%

9.23%

3.77%

2.19%

0.29%

4.69%
7.60%
15.28%
8.86%

31451.78

336401.26
2588530

122145 51
175929.24

328163.15
229898.01

81196.71

132379.40

527261

220101.29

134867 .44

45086.35

6710.26

113807 .56
188323.22
433912.04
186460.57

1.12%

12.07%
0.92%

4.36%
6.28%

11.71%
8.20%

2.90%

472%

0.30%

7.82%

481%

1.61%

0.24%

4.06%

B.72%
15.48%

6.65%
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CM A-NA-A OA|ZE 24N Z2¢ 481 ZF T2A|2H
Peak Name a.a weight a.a weight a.aweight a.a weight
pg/ul /total aa weight pg/ul /total aa weight pg/ul /total a.a weight pg/ul /total a3 weight
AMQ
Asp 5428 34 0.23% 11604 .96 0.28% 15805 96 0.33% 2115342 0.29%
Asn+Ser 207528 64 8.67% 46219422 11.21% 603985 75 12.65% 81443691 11.30%
Glu 9764 67 0.41% 19101.13 0.46% 28860.61 0.60% 3132890 0.43%
n.a.
Gly 48250 .94 1.609% 127289.32 3.09% 171899 .20 3.609 255366.53 3.54%
Gln+His 198507.00 2.30% 285102 43 6.92% 320725 68 6.71% 34452473 4.78%
n.a.
MNH3
n.a.
Arg 312604 14 13.06% 531035.06 12.88% 66421728 13.91% 34745245 11.76%
Thr 151436.53 6.33% 271169.53 6.58% 345232 55 7.23% 495157.74 6.87%
Ala 37730 49 1.58% 115509 80 2.80% 147150 04 3.08% 225014.68 312%
n.d.
n.a.
Pro 13783 04 0.58% 92157 78 2.24% 1317584 32 2.76% 243527.33 3.38%
aABA
n.a
n.a.
n.a.
Cys 15403.15 0.64% 15933.58 0.39% 19016.14 0.40%
Tyr 267633 58 10.98% 534272 04 12.96% AQ4649 42 8.47% 920415.87 12.90%
n.a.
Wal 16814323 7.03% 235772 16 3.72% 280511.96 3.87% 441826.98 6.13%
Met 55062.21 2.30% 10293035 2.50% 118501.10 2.48% 17014477 2.36%
n.a
n.a
n.a
n.a.
Lys 33116.56 1.38% 23938 51 0.58% 25804 71 0.34% 37833.28 0.53%
lle 144326.76 6.03% 184609.90 4 48% 24941352 4.539% 352107.53 4.89%
Ley 248802 40 1040% 300052 71 7.28% 348006 53 7.29% 538041.62 7.74%
Phe AG03T2.T4 15.06% 54T7046.49 13.27% £349272 2 13.29% 1042096 96 1446%
Trp 12957157 3.42% 262065 33 B6.36% 295935 92 £.20% 39630118 3.90%
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CA AN AP OA|Zt 247} 48A] 7+ 7271
Peak Name Shhu 2.8 weight 3.2 weight 2.3 weight
pg/ul e pg/ul  |omlaaweghy  pg/ul ftotal a.s weight pg/ul total 2.3 weight
AMQ
s 6636.92 0.19% S5 0.18% oA 0.27% 776238 0.21%
Asn+Ser | 227889.14 6.36% 303788.84 9.:21% 384328.94 9.91% 380340.71 10.45%
Glu 10632.76 g 19823.93 0.60% | 24703.79 0.64% 24052.73 0.66%
n.a.
Gly 25024.03 o 91345.24 Z77% | 11675510 3.01% 120707.07 3.33%
GlntHis | 19756684 3-52% | 299989 70 907% | 39666105 i 238476.47 6.58%
n.a.
NH3
n.a.
Arg 539731 64 1507% | 445929 43 1360% | cq0857 48 1395% | 50607413 13 96%
Thr 239373 44 6.68% | 174926 48 3-30% | 299933 84 i3 213318.46 5.88%
o 0.00%
Ala 10135718 400% 6017221 16% 7943573 2% 86426.45 2.38%
n.a.
n.a.
Pro 3824175 10v% 567115.54 1% 73636.24 1.90% 7662344 211%
aABA
n.a.
Cys 14525 41 R 13762 89 i 16757 61 R 16265.67 0.45%
Tyr 3aze77.54 | 932% | jo3s3ypq | 11999 ) ypaeprpp | 12215 | 44782064 ) 12.35%
na.
Val 30344896 547% | 216189.76 6.55% | p4g814.84 6.42% 239384.97 6.60%
Met 120771.81 3.37% 91679.76 278% | 101559.10 2.62% 9523477 2.63%
n.a.
n.a.
n.a.
Lys 83844.99 234% | 4454968 L 36830.22 s 36460.70 1.01%
e 239097 45 6.48% 16474099 4.99% 187700 48 4.84% 177562 67 4.90%
Leu 42905657 | 1198% | 970986 80 821% | 303693.19 T 28399009 7.83%
Phe 594692 61 1465% | 43884704 1329% | 408776 96 1286% | 46332584 12 80%
T 169996 36 427% | ope447 39 622% | 231485 31 507% | 21080425 5.81%
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CAE A-N,N-F OA|ZF 240|724 48A|7t 72A|ZH
Peak Name a.a weight a.a weight a.a weight a.a weight
pag/ul ftotal 3.3 weight pg/ul /total 2.3 weight pg/ul /total a.a weight pg/ul /total 2.3 weight
AMQ
Asp 604143 0.22% 1279655 0.36% 15800 63 0.42% 39024 40 1.12%
Asn+Ser 166144 06 6.07% 369062 50 10.28% 29813710 8.01% 34147190 5.83%
Glu 39216 06 1.43% 29085 36 0.81% 16151 24 0.43% 71319.05 2.05%
n.a.
Gly 11380.16 0.42% 85167 68 2.37% 121133.00 3.26% 95349 24 2.75%
Gln+His 223867.92 8.18% 306776.57 8.54% 21446980 3.76% 233169.52 6.71%
n.a.
MNH3
n.a.
Arg 424037 .43 15.50% 550232 69 15.32% 675179.16 18.14% £86908.90 16.90%
Thr 149286 00 3.46% 116607 55 3.25% 205221 84 3.51% 192724 45 3.35%
n.a.
n.a.
Ala 84901.75 3.10% 86047 04 2.40% 111960.71 3.01% 79633.47 2.29%
n.a.
n.a.
Pro 24612 22 0.90% 73602 52 2.03% 84762 16 2.28% 79913 .37 2.30%
n.a.
aABA
n.a.
n.a.
n.a.
Cys 13728 55 0.50% 18002 49 0.50% 16421 14 0.52% 18919.32 0.54%
Tyr 248054 17 9.07% 437834 45 12:19% 463877 19 12.47% 430613.27 12.40%
n.a.
Val 271216.71 9.91% 23362193 6.51% 92263 43 2.48% 64310 26 1.85%
et 6086.69 0.22% i —
n.a.
n.a.
n.a.
n.a.
Lys 61366 01 1.71% 7720637 207% 62517 66 1.80%
n.a.
lle 207883.42 7.60% 189567 44 5.29% 219583 95 5.90% 182080 25 3.24%
Leu 408625.91 14.93% 339976.31 3.47% 375134.04 10.08% 308050.06 8.87%
FPhe 451224 .06 16.49% 500955 75 13.95% 529089 18 14.22% ROTRBA 34 14.62%
Trp o = 179717 .49 5.01% 201841.72 3.42% 179330.39 3.16%

- 140 -



CA A-P 0A|ZH 2447t 4847t 72N 2H
Peak Name 2.3 weight a.a weight a.a weight a.a weight
pg/ul total 2.3 weight pa/ul Jtotal a3 weight pa/ul fratal 23 weight pa/ul ftotal 2.3 weight
AMQ
ASP 14174 86 0.48% 1306520 0.36% 2910508 0.73% 20925 81 0.47%
Asn+Ser 18005223 6.12% 32613013 9.09% 361186.60 9.05% 428177.61 9.38%
Glu 14646 69 0.50% 21626 .56 0.60% 30041.44 0.73% 28376.30 0.63%
na
Gly 11151.84 0.38% 89708 72 2.50% 109004 35 273% 130678 .20 2.92%
Gln+His 228932 51 7.78% 354751.70 9.89% 345303.05 8.66% 364867 11 7.94%
n.a.
n.a.
NH3
n.a.
Arg 463222 94 15.75% 53520918 14.93% 59772576 14.93% 645073.52 14.43%
Thr 139839 47 4.73% 189901.57 3.29% 210969 53 3.29% 240289 23 3.38%
na
na
na
Ala 59126 66 2.01% 61984 06 1.73% 7966986 2.00% 101412 06 2.27%
na
n.a.
n.a.
n.a.
n.a.
Pro 28348.10 0.96% 60433.16 168% 84099.97 211% 121523.75 2.72%
na
aABA
na
na
na
Cys 15785 60 0.54% 16812 38 0.47% 18524 96 0.46% 23314 44 0.52%
Tyr 218518.45 743% 418153.68 11.65% 443680.64 11.12% 531574.79 11.89%
n.a.
Wal 19931045 6.78% 216797 18 6.04% 250067.69 6.27% 279481.19 6.25%
n.a.
Met 115425 .93 3.92% 94486.96 2.63% 107936.82 2.71% 116595.82 2.61%
na
na
na
na
Lys 149500 69 3.08% 42772 46 119% 5833870 1.46% 5RA23 38 1.24%
n.a.
lle 131016.95 445% 162232 48 4.52% 186921.81 4.66% 208694 .68 4.67%
Leu 422287.71 14.26% 293722 18 8.19% 339134 .37 8.50% 357416.89 8.00%
Phe 492432 92 16.74% 5054158.04 14.00% 55154922 13.83% 60427317 13.52%
Trp 57927.00 1.97% 184670.39 3.15% 186064.92 4.66% 22139115 4.95%
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CAb A-S

OAlZH

24M]ZF

48| 7t

7202

Peak Name

pg/ul

a.a weight

Fftotal a.a weight

pg/sul

a.a weight

Stotal aa weight

pa/ul ftotal aa weight

a.a weight

pg/ul

a.a weight

Jtotal aa weight

AN
n.a.
Asn+Ser
Glu
n.a.
Gly
Gln+His
n.a.
n.a.
MH3
n.a.
n.a.
Arg
n.a.
Thr
n.a.
n.a.
Ala
n.a.
n.a.
n.a.
n.a.
n.a.
n.a.
Pro
n.a.
n.a.
afBA
n.a.

Cys

- Qo S = ERY [~ S - N o= T - ERl i~ Sl -~ |
[ F IR I < R C I I < EE | B |

-l
=D |
REC G (B

lle

n.a.

n.a.
Phe
n.a.

Trp

10800.19
18085.81

4962.03
2943777

1431526

9744 .24

16903.53

3413.76

6436.70

51807.29

48487.39
43376.23

28182.61

11505.45

132464.39

163400.53

49682.85

1.68%
2.81%

077%
4.58%

2.23%

1.52%

2.63%

0.53%

1.00%

8.06%

7.54%
6.75%

4.38%

1.79%

20.60%

2541%

773%
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82866.34
33763.48

21622.17
90373.51

199208.71

36051.40

24473.37

3101747

1832.04

65095.68

659096.23
104775.09

G9689.78

51348.38

331966.53

513650.05

27344.74

472%
1.92%

1.23%
5.15%

11.36%

2.06%

1.40%

1.77%

0.10%

3.71%

3.94%
5.97%

397%

2.93%

18.92%

28.238%

1.56%

82109.75
35484 64

25698.77
96100.92

260156.79

92268.14

38151.51

59300.38

1869.46

28934 .29

529584.01
30911.36

61400.75

31200.79

243907.22

379686.95

1593207

5.14%
2.22%

1.61%
6.02%

16.30%

3.78%

2.39%

3.72%

0.12%

1.81%

3.32%
5.70%

3.85%

1.95%

15.28%

23.79%

1.00%:



CAb N-F OAlZH 2407t 43A| 7} 72417t
Peak Name a.a weight a.a weight a.a weight a.a weight
pa/ul ftotal a.a weight po/ul ftotal a.a weight po/ul ftotal 2.3 weight po./ul /tatal a.a weight
ANQ
Asp 26593.99 1.06% 92976.30 1.31% 71354 .36 1.00% 2892358.22 0.93%
Asn+Ser 16464649 6.36% 633341.39 2.90% 624434 24 8.72% 2722506.22 2.64%
Glu 51176.74 2.04% 90672.09 1.27% 122738.99 171% 323143.51 103%
n.a:
Gly = — 173007.97 2.43% 190500.65 2.66% G76641.54 2.78%
Gln+His 215613.61 8.59% 637447 35 8.96% 575886.71 3.04% 2354380.67 7.47%
n.a.
NH3 1447798 62921.27
n.a.
Arg 384565.90 15.32% 1170770.86 16.46% 1168537.71 16.17% 4934381.22 15.66%
Thr 110645.56 441% 312654.07 4.40% 32732510 4.57% 855756.70 272%
n.a.
n.a.
Ala 120555.94 4.80% 169872.22 2.39% 183557 41 2.58% 848621.58 2.65%
n.a.
n.a.
Pro = — 150153.49 2.11% 171149.67 2.39% 53940210 2.66%
n.a.
n.a.
aABA 41236.41
n.a.
n.a.
n.a.
Cys 7537.08 0.30% 38464 45 0.34% 35749 28 0.50% 10790528 0.34%
Tyr 154087 37 6.14% 689063.53 9.69% 717634 .74 10.02% 3358601.03 10.66%
n.a.
Wal 153932 76 6.13% 360151.547 3.06% 376211.25 3.23% 1933972 96 6.14%
n.a.
Met T4586.26 2.97% 133077 12 1.87% 136640.26 1.91% 800443 32 2.54%
n.a
n.a.
n.a
n.a.
Lys 169547 80 6.76% 16850387 2.37% 159390 81 2.22% 489545 67 1.55%
n.a.
Ile 120162.09 479% 30353942 4.27% 317368.83 4.43% 1443277.90 4.58%
Leu 362311.21 14.44% 667654.70 9.39% 663045 61 9.26% 3021025 .47 9.58%
Phe 387263.67 14.24% 960250.93 13.50% 971921.83 13.57% 4639117.05 14.72%
Trp 36195.21 1.44% 361449.29 3.08% 360560.50 5.03% 1677433.50 5.32%
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CAl N-N

0A] 2t

24A] 7

48A| 7t

724|172t

Peak Name

pg/ul

a.2 weight

Jtotal a3 weight

a.3 weight

pg'ful Jtotal aa weight

pg,‘ul Stotal a.a weight

a.a weight

po/ul

a.a2 weight

Jftotal aa weight

AMQ
Asp
Asn+Ser
Glu
n.a.
Gly
Gln+His
MNH3
n.a.
Arg
Thr
n.a.
n.a.
n.a.
Ala
na.
n.a.
n.a.
n.a.
n.a.
n.a.
na.
n.a.
aABA
n.a.
n.a.
na.
Cys
Tyr
n.a.
Val
Met
na.
n.a.
n.a.
n.a.
n.a.
n.a.
Lys
lie
n.a.
n.a.
Leu
n.a.
Phe
Trp

36925 .44
120632.39
93628.53
79858 .54

119483 .23
2374091

175642.14

16265.59
64408.12

160659.50
28152.81

360406.59

30856.33

49079415

327135.36
11725606.58

1.12%
3.66%
2:84%
242%

3.62%
0.72%

5:32%

0.46%
1.95%

4.87%
0.85%

10.92%

0.93%

1487%

9.91%
33.54%

9194.72
1164548

7273.06

9182.44

8165.74

23254 61

3398.87
11734 .14

24316.19
9588 68

16892.02

19300.29

127481.45

4365711
40175.36

2.52%
3.19%

1.99%

2.51%

2.23%

6.37%

0.93%
3.21%

6.66%
2.63%

4.62%

5.28%

34.90%

11.93%
11.00%

12041.34
10258.34

8137.99

11215.91

967554

2435691

3141.98
13437.04

2461023
12242 20

21467 .12

26768.28

114489.47

4624920
112250 .40

2.67%
2.28%

181%

2.49%

2.15%

5.41%

0.70%
2.98%

5.46%
2.72%

477%

5.94%

25.42%

10.27%
24.93%

12182.98
11983.77

8409.69

11900.53

9694 .08

27174.76

2872 .23
1604549

24716.02
13941797

24089 .96

2552043

109023.34

48506.89
13117029

2.56%
2.52%

1.77%

2.50%

2.04%

5:70%

0.62%
3:.16%

5:199
2.93%

5.06%

5.36%

22.89%

10.18%
27.54%
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CAF N-NA-A OAlZE 24A 74 48A) 2t T2A|Z2E
Peak Name a.a weight a.a weight a.a weight a.a weight
pag/ul /tatal a.a weight pa/ul frotal a.a weight pg/ul /tatal a.a weight pa/ul /total &.a weight
AMQ
Asp 9797.77 0.33% 14680.46 0.35% 18160.57 0.36% 25016.12 0.39%
Asn+Ser 273787 .84 9.19% 490402.33 11.64% 633542 65 12.52% 673909.66 10.37%
Glu 13641.56 0.46% 24716.71 0.59% 3106047 0.61% 27826.70 0:43%
n.a.
G!y 17112.98 0.57% 127759.96 3.03% 184313.97 3.64% 24441870 3.76%
Gln+His 251346.74 9.78% 295444 98 7.02% 354059 28 7.00% 383654 78 5.91%
n.a.
MH3
n.a.
Arg 43261555 1452% 60692574 14.41% 713994 .58 14.11% 870642.59 13.53%
Thr 190140.38 6.38% 29676121 7.05% 36151553 7.14% 474549 02 7.309%
Ala 58225 97 1.95% 117628.29 279% 15005283 2.96% 22320539 3.449%
n.a.
n.a.
Pro 19121.31 0.64% 97863.40 2.32% 151563.89 2.9%9% 322465 66 4.96%
na.
aABA
n.a.
n.a.
Cys 21400.47 0.72% 19589.94 0.479% 23861.66 0.479%
Tyr 348110.21 11 68% 575317.36 13.66% 545344 86 10.78% 843639.66 12:98%
n.a.
Wal 19151840 6.43% 219183.83 3.20% 26683510 5.27% 404475 43 6.23%
na.
Met 88250.70 2.96% 92105.79 2:19% 106958.67 2.119% 164849 34 2.54%
n.a.
n.a.
n.a.
n.a.
Lys 20973.73 0:50% 21897.7T1 0.43% 42676.86 0.66%
n.a.
lle 14323317 4.81% 16713476 3.97% 217923.21 4.31% 279257 51 4.30%
Leu 263788 25 8.85% 25999573 6.17% 336928 67 6.66% 44156336 6.80%
Phe 430881.80 14.46% 507434 82 12.05% 614796.76 12.15% 73377229 11.29%
Trp 187188.50 6.28% 277390.83 6.59% 328111.65 6.48% 332924 58 5.12%
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CAb N-NA-P OA|ZH 2402t 48A| 71 7207}
Peak Name a.2 weight 2.2 weight 2.3 weight 2.3 weight
pg/ul /total 2.3 weight po/ul Vtotal a.a weight po/ul Jtotal 2.z weight pa/ul ftotal 2.3 weight
AMQ
Asp 8150 85 0.12% 8739.95 0.18% 14046.83 0.33% 9853 .84 0.21%
Asn+Ser 451345 44 6.88% 404192 83 8.53% 405132.43 9.53% 471513.69 10.08%
Glu 24063.01 0.37% 24850.06 0.52% 20410.65 0.48% 24403.69 0.52%
n.a
Gly 2697097 0.41% 1738591 2.48% 117702.04 2.77% 13614542 2.91%
Gln+His 565193.08 8.61% 414903 97 8.73% 384596 .24 9.05% 419332 30 8.97%
n.a.
n.a.
MH3
n.a.
Arg 1117392.16 17.05% B7TE19.77 14.30% 650879.15 15.31% T22163.74 1544%
Thr 428B57.72 6.53% 251743.78 5.31% 26914810 6.33% 286953 .42 6.14%
n.a.
Ala 215519 .94 3.28% 7767087 1.64% 96504 69 2.27% 105301.43 2.25%
n.a.
n.a.
Pra 117052 1.08% 50391.65 170% 82498 .55 194%
n.a.
aABA
n.a
n.a.
n.a.
Cys 17971.59 0.27% 2436971 0.51% 19970.88 0.47% 25539 65 0.35%
Tyr 53366078 B.13% 599399 52 12.64% 50884595 11.97% 595937 46 1274%
n.a.
Val 5214650.39 7.95% 319702.96 6.74% 26293016 6.19% 304251.58 6.51%
Met 16231346 2.32% 1425968.13 3.02% 110420.97 2.60% 127623.83 2.73%
n.a
n.a.
n.a.
n.a.
Lys 237364 15 3.62% 4664563 0.98% 36009 .61 0.83% 3144394 0.67%
lle 334631.03 5.10% 204487 67 4.31% 167702 33 3.95% 186104 .02 3.58%
Leu 742015.90 11.31% 379988.53 8.01% 304650.31 717% 339839.89 7.27%
Fhe 1114742.10 16.99% 641852.72 13.54% 528984 .15 12.44% 597605.35 1278%
Trp = = 323834.21 6.83% 2704056.76 B.36% 293093.24 6.27%
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CAF N-N,N-F OAlZH 240 21 4802t 72A|71
Peak Name .3 weight a.2 weight .3 weight a.a weight
pa/ul Jtotal 2.3 weight pg/ul Atotal a.a weight pag/ul /total 2.2 weight pa/ul /total a.a weight
AMQ
Asp 10119.20 0.32% 17865.74 0.23% 20855 60 0.34% 17389.98 0.27%
Asn+Ser 183820.09 3.86% 682723.68 8.93% 585805.08 9.68% 656070.86 10.27%
Glu 5065841 161% 47507.00 0.62% 45160.94 0.75% 43531.67 0.68%
n.a. 0.00%
Gly = = 169207 .59 2.21% 156294 26 2.62% 176647 59 2.77%
Gln+His 287207.26 8.16% 636014 .95 8.31% 526807 .47 B.70% 534690.488 8.37%
n.a.
MNH3
n.a.
n.a.
Arg 597680.07 19.05% 1232001.93 16.11% 1131857 .51 1870% 1099878 58 17.22%
Thr 167195.31 3.33% 418660.89 3475 B = = —
n.a.
Ala 128943 24 411% 195768.27 2.56% 162698.05 2.69% 181862 29 2.83%
n.a. 0.00% 0.00%
n.a. 0.00% 0.00%
Pro 34706.28 1.11% 155619.76 2.03% 138504 .30 2.29% 168720 94 2.49%
n.a.
aABA
n.a.
n.a.
Cys 6834.05 0.22% 25001.50 0.33% 1903144 0.31% 23702.74 0.37%
Tyr 177794 57 3.67% 79709602 1042% 720329.97 11.90% 70234676 11.00%
n.a.
Val 263898.60 8.41% 48237945 6.31% 406706.77 6.72% 433072.07 6.78%
Met 7822004 2.40% 210747 14 2.76% 176584 58 2.95% 173257 95 2.71%
n.a.
n.a.
Lys 4353.07 0.14% 2270403 0.30% 17489.19 0.29% 23082 62 .36%
lle 84759.06 270% 120381.58 1.37% bh226.24 0.81% 116285.75 1.82%
Leu 10040121 3.20% 234809.34 3.07% 142444 80 2.35% 214029.97 3.35%
Phe 446141.19 14.22% 731006.75 9.56% 515761.20 8.52% 622938.30 8.73%
Trp 514396.53 16.40% 1469784 60 13.21% 1226510.14 20.27% 1209036.53 1893%
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CA N-PA-A OA|ZH 2442t 484]2t 72| ZH
Peak Name 2.3 weight 2.2 weight 2.2 weight 2.3 weight
pg/ul /total 2.3 weight pg/ul /total a.a weight pg/ul Jtotal 2.2 weight pa/ul Jtotal 2.3 weight
AMQ
Asp 9677.06 0.32% 12926 94 0.32% 16465.18 0.35% 20516.22 0.33%
Asn+Ser 265307 94 8.66% 45023917 11.23% 56304183 12.08% 748959 48 11.97%
Glu 15121.63 0.49% 28858 43 0.72% 3243869 0.70% 21552 06 0.34%
na.
Gly 46149.89 151% 128253.86 3.20% 162337.88 3.48% 21668685.29 347%
Gln+His 268498 54 B.77% 291854 83 7.28% 310069 93 6.66% 447053 84 F.15%
n.a.
MNH3 3316.50 0.05%
n.a.
Arg 44233276 14.44% 528923.10 13.19% 645439.01 13.86% 954270.50 15.25%
Thr 183698 08 5.19% 243939.02 B.08% 296570 42 B.37% 35403011 5.30%
Ala 53268.54 174% 101376.39 2.53% 133326.12 2.86% 17167711 2.74%
n.a.
n.a.
Pro 1967433 0.64% 96348 84 2.40% 124412 01 2.67% 219660.76 3.51%
n.a.
aABA
n.a.
n.a.
na.
Cys 23088.51 0.75% 17767.29 0.44% 2455632 0.53% 29273.99 0.47%
Tyr 334913.42 10.93% 526269.63 13.13% 614250.63 13.19% 761912.72 12.18%
n.a.
Val 203928.28 6.66% 224186.61 3.58% 248687.34 3.34% 351013.09 3.61%
n.a.
et 103951.07 339% 116578.23 2.51% 96596.95 2.07% 160172.69 2.56%
n.a.
n.a.
n.a.
n.a.
Lys 46639.47 152% 22242 13 0.55% 28927.09 0.62% 9955.09 0.16%
na.
lle 153141.86 3.00% 178603.86 445% 20597064 4.42% 3428276 0.55%
Leu 28935617 9.45% 279734.05 £6.98% 320795.57 £6.89% 152173.93 243%
Fhe 434002 62 1417% 512361.57 12.78% 57523392 12.35% 448063 87 7.16%
Trp 164391.70 3.37% 24905557 6.21% 259343.79 3.57% 1114570.66 17.82%
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CAb N-PA-P OAlZH 2447t 437t T2A|7t
Peak Name 2.3 weight 2.3 weight 2.3 weight 2.3 weight
pg/ul ftotal a3 weight pg/ul |'total a.a weight pa/ul Jtotal 2 a weight pa/ul /rotal 3.3 weight
ANQ
Asp 6001.43 0.24% 9272.78 0.25% 1552012 041% 12205 55 0.32%
Asn+Ser 144702.04 5.88% 336081.12 8.10% 364990.66 9.54% 377189.92 9.76%
Glu 11978.38 0.49% 20869.50 0.57% 28510.90 0.75% 24278.86 0.63%
n.a.
Gly 2873039 1.17% 92299 63 2.50% 103211 44 2.70% 110113 50 2.85%
Gln+His 178133.55 7.24% 350759.38 8.50% 29353353 7.67% 336577.05 8.71%
n.a.
MH3 10443.71 0.27%
na
Arg 408179 68 16.60% 530758.00 14.37% 581863.60 15.20% 583078.57 15.08%
Thr 15165496 B.17% 126573.02 3.43% 205482.03 3.37% 202188.00 3.23%
na
Ala 7710790 3.14% 6679115 1.81% T9738.76 2.08% B2157 A9 2.13%
n.a.
n.a.
Fro 24195 38 0.98% 82428.78 2.23% 79884 81 2.09% 8674550 2.24%
n.a.
n.a.
afBA
na
n.a.
Cys 13516.09 0.55% 18622 56 0.50% 16595.30 0.43% 19666.58 0.51%
Tyr 200747 91 B.16% 441742 95 11.96% 479708 57 12.54% 46353013 11.99%
na
Wal 183047.13 7.44% 25496539 6.90% 244671.13 6.39% 248337.86 6.42%
n.a.
et 83270.78 3.39% 108801.89 2.93% 10260035 2.68% 10289391 2.66%
n.a.
n.a.
n.a
na
Lys 94036.23 5.82% 4859549 1.32% 31243.97 0.82% 3913061 1.01%
n.a.
lle 129723.10 5.27% 192422 21 5.21% 181916.44 475% 184128 40 476%
Leu 301774 .39 12.27% 324109 84 8.78% 294178 .86 7.69% 298880 34 7.73%
Fhe 348215.19 14.16% 472802.93 12.80% 495969 .41 12.95% 483006.51 12.49%
Trp 74315.34 3.02% 214642 .95 3.81% 227283.20 5.94% 2118594 .63 3.48%
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CA N-PN-F oA 7L 2407t 48M| 7t T2A|7F
Peak Name 2.3 weight 2.3 weight a.a weight a.a weight
pg/ul /total s weight  pg/ul  total 2.3 weight po/ul /total 2.3 weight po/ul /total 3.3 weight
AMQ
Asp 19409.35 044% 17099.77 0.35% 17048.68 0.37%
Asn+Ser | 295244 92 6.70% 424849 33 8.69% 366430.80 2.05%
Glu 93267.42 212% 4816593 0.98% 44933 57 0.99%
n_a.
Gly 51639.81 1.17% 117931.32 241% 118081.09 2.55%
Gln+His | 271307 41 6.15% 39944312 8.17% 372087.08 2.17%
n.a.
NH3
n.a.
Arg 673428.39 15.28% 305650.36 16.47% 784268.53 17.23%
Thr 242633 .54 5.50% 26658619 5.25% 226488 83 498%
n.a.
Ala 135312.92 3.07% 117540 94 2.40% 108313.88 2.38%
n.a.
n.a.
Fro 7382192 1.67% 103629 .37 212% 106004_06 2.33%
aABA
n.a.
n.a.
n.a.
Cys 20696 62 047% 22894 11 0:47% 2668375 0.59%
Tyr 316583.92 7.16% 573899.56 1173% 519049.86 11.40%
n.a.
Val 349586.60 7.93% 298309.36 5.10% 287311.21 B.31%
n.a.
Met 144105.82 3.27% 115242 36 2.36% 10530792 2.31%
n.a.
n.a.
n.a.
n.a.
Lys 262721.46 5.96% 66681.91 1.36% 93967.64 2.08%
n_a.
lle 246737 .65 5.60% 235714.53 4.82% 224881.66 4.94%
Leu 660936.32 14.99% 424324 73 8.68% 39440311 8.67%
Phe 505287.87 11.46% 64476967 1318% 565893.05 12 21%
Trp 46879.65 1.06% 218272 66 4.46% 200405.31 4.40%
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2 Gl S o] &3 eHVP (F, A, GE #d)9 ofm =4t 3
CAf Rice Protein eHVP(F,A,G)

Z- 35 liter §+-&7]

OA|ZE 24| 3t 4BALTE | T2AITH T2A|{Hinactivation |
‘agk Name a.a weight a.a weight a.a weight a.a weight a.a weight
pg/ul  ptal a.a weig pg/ul  ptal a.a weig  pg/ul tal a.a weig  pasul  ptal a.a weig  pgsul tal a.a weig
AMGQ
n.a.
Asp 11,142.3 0.48% s = 7.107.0 0.18% 12,6294 0.25% 25766633 0.48%
Asn+Ser| 1692331 7.33% 3849203 7. B6% 37056349 9.34% 499 2181 9.81% 496630.846 9.23%
Glu 87 7577 3.80% 714342 1.42% 65617.8 1.65% 118,069.1 2.32% 100852.004 1.87%
n.a.
Gly 335885 1.46% 103123.3 | 2.05% 97.815:3 247% 155,628.9 3.06% |156525457 | 2.91%
Gln+His| 1041513 4.51% 2147658 4.27% 2381058 6.00% 2169227 4.26% 340434011 6.33%
n.a.
MNH3
n.a.
Arg 267 007.6 11.57% 697 8045 | 13.88% 524 1445 13.22% 6712614 13.20% |G674293.688 12.53%
Thr 1140487 4.94% 3077295 6.12% 241,473.9 6.09% 315,805.1 6.21% 339896.624 5.32%
Ala 858120 372% 1217731 2.42% 956337 241% 148,040.7 2.91% 167440.511 3.11%
n.a.
n.a.
n.a.
n.a.
Fro 330396 1.43% 65,668.5 1.31% 54 867.6 1.38% 859511 1.69% 100379.742 1.87%
n.a.
aABA
n.a.
n.a.
Cys i # e — 156735 0.40% 26,1597 0.51% 23421112 0.44%
Tyr 161,600.3 1.00% 198 278.6 3.94% 1367173 3.45% 164 870.6 3.04% 209938.207 3.90%
n.a.
val 181,962.0 6.59% 367 7289 7.31% 2848385 7.18% 384 82586 7.57% 407334278 7.58%
n.a.
Met 842377 3.66% 188,917 .4 3 76% 1685225 4.25% 207 5236 4.08% 188245922 3.50%
n.a.
n.a.
n.a
n.a
Lys 2428293 10.53% 434412 0.86% 423127 1.07% 848087 1.67% 111870.556 2.08%
n.a.
n.a.
Ilfe 130,730.0 5.67% 3252627 6.47% 2316136 5.84% 308,479.9 6.06% |332874.263 | 6.18%
Leu 306,310.0 13.27% 5319561 11.97% 406,180.1 10.24% 534 3541 10.50% |583517.830 10.84%
Fhe 2936027 1272% | 1,0324427 | 2053% 7516222 18.95% 8732674 | 1717% |B879831.663 16.35%
n.a.
Trp 30,4886 1.32% 32,8280 6.22% 2332415 5.88% 288,9434 5.68% 242457.250 4.50%
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2 Gl d S o] &3 eHVP (R, AX,

At Rice Protein eHVP(RAX,G)

£ A=) opr|:=At - 35 liter HHE7]

OALFE 24 A7t L8ATH T2A T4 72 A TH-inactivation
Jaak Name a3 weipht aaweight a3 waight a3 waight a3 waight
pa/ul | ftotal s weight pa/ul ftotal 2.2 weight pa/ul Ftotal aa weight pa/ul frotal @ weight pa/ul ftatal aa weight
AND
na.
Asp 5,.536.8 0.29% 10,581.8 0.23% 628138 0.16% 35209 0.19% 14081.256 0.23%
Asn+Ser | 116,410.5 B.17% 3572823 T.74% 64787 7.51% 375,404 5 8.32% 495181.588 2.21%
Glu 56,2307 2.98% 85 694 2 1.86% 70,8667 1.68% 852916 1.89% 1119497 280 1.86%
na.
Gly 24 660.0 1.31% 92 117.0 1.99% 84,8912 2.01% 109,344 5 2.42% 1424432 517 2.36%
Gln+His 45 5045 241% 2562804 5.55% 2785681 6.61% 308,038.0 6.83% 373045.002 6.18%
na
MH3
n.a.
Arg 2758415 11.96% 683,196.6 14.79% 5778319 13.71% 581,603.9 12.88% |775001.654 12.85%
Thr 78,3824 4 2% 240 847 2 5 21% 2310042 5.43% 2627397 5 82% 368953.758 6.12%
Ala 79459 2 4.21% 118,157 .9 2 Bh% 1020220 2 42% 126,417 8 2 B0% 205808122 3.41%
n.a.
n.a.
Pro 64,1335 3.40% 1394885 302% 125,726 2 2.08% 162 3732 3.60% 248803.911 4 12%
aABA
n.a.
na.
na
Zys e W 6,826.3 0 15% 25427 0.20% 27 70649 0 61% 30940 310 0.51%
Tyr 150,681.5 7.98% 257 7126 5.58% 180,604.8 4.29% 101,523.2 2.25% |112811.992 1.87%
na.
Val 133,167.5 F05% 308,494 3 6 68% 2830518 B.72% 300,344 1 B.65% 448702 387 7. 44%
na.
Met 74,2074 3.94% 201,178.5 4.36% 184,381.8 4.37% 159,586.2 3.54% | 216312172 3.50%
na.
na
na.
n.a.
Lys 200,645.2 10.63% 99 440.0 2.15% 53419.9 1.27% 89 563.9 1.98% 183175.009 31.04%
na
e 93,7892 4 97% 22744949 4 920 2261705 5 37% 261,247.0 5.79% 380901 500 6.31%
Leu 257,960.3 | 13.66% 4362514 | 1053% | 415766.0 9.86% 4606817 | 10.21% |676243759 | 11.21%
Phe 245 066.4 13.14% 809,630.6 17.53% 7990165 18.96% 8102206 17.95% |962215.939 15.95%
na
Trp 32144 4 1.70% 23801149 515% 2695353 6. 40% 2826711 6. 26% 286812 281 4 TH%
n.a.
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cA Pice Protein total a.a (R.P 1g/L)

No. | Ret.Time | Peak Name MW Area a.a weight
min g/mol pmol/ul pg/ul stotal a.a weight

1 12.60 AN 1044.583 112417

2 14.37 Asp 133.10 38.076 40.98 54540.98 6.36%
3 16.27 Asn+Ser 13212 38.519 41.45 54768.25 5.39%
4 16.99 Glu 14710 51.636 55.57 81744.58 9.54%
5 18.71 Gly 7501 61.276 65.94 494654.90 5.77%
& 19.33 Gln+His 146.15 21.896 23.56 34438.96 4.02%
7 21.62 MH3 17.00 25.868 27.84

g 24 38 Arg 17420 53.081 5713 99512.79 11.61%
9 24 85 Thr 11910 33.467 36.02 42896.21 5.01%
10 2664 Ala 89.09 49861 53.66 47805.96 5.58%
11 2819 Pro 15510 30.596 32.93 51069.39 5.96%
12 29 65 asBs 103.10 9.292 10.00

13 31.62 Cys 12150 7.990 8.60 10447.28 1.22%
14 31.88 Tyr 18120 19.337 20.81 3770848 4.40%
15 32.98 Wal 11720 35,770 38.50 45117.01 5.27%
16 33.60 Met 14920 13.132 1413 21085.87 2.46%
17 3635 Lys 146.20 39777 4281 62585.43 7.30%
15 37.09 lle 131.20 23.294 25.07 32891.00 3.84%
19 37.49 Leu 131.20 51.709 55.65 7301149 8.52%
20 37.84 Phe 16520 31.049 3341 55201.51 6.44%
21 35.02 Trp 204 23 1.194 1.28 2623.70 0.31%

total a.a weight (pgsub) 856913.80 100%6
total a.a weight (g/L) 0.86
cAb Pice Protein free a.a (R.P 50g/L)
No. | Ret.Time | Peak Name MW Area a.a weight
min g/mol pmol/ul pg/ul stotal a.a weight

1: 14.00 AMQ 24812 1037.84

2 Asp 133.10 T = — —

3 1829 Asn+Ser 132132 0.62 0.76 Q9770 1.53%
4 1213 Glu 14710 1.76 215 3162.24 4.86%

5 2074 Gly 75.01 1.52 1.86 139450 2.14%

& Gln+His 146.15 e - . -

i 23.50 MH3 17.00 19.72 2413

8 Arg 174.20 — — — _

2 26.47 Thr 11930 1.93 2.37 2817.02 4.33%
10 27.25 Ala 89.09 9.05 11.08 Q868.17 1517%
iT 28.68 Pro 15510 0.34 041 637.79 0.98%
12 3013 asBA 10310 817 10.00

i3 Cys 1231.50 et — — =
14 32.33 Tyr 181 20 0.69 0.54 1522.54 2.34%
15 3341 ‘al 11720 5.28 6.46 7570.36 11.64%
16 34.04 Met 14920 1.27 1.56 232148 3.57%
I 36.80 Lys 146.20 2.86 3.49 5108.83 7.86%
18 3745 lle 131.20 1.0 2.33 3055.29 4.70%
19 3770 Leu 13120 10.99 13.45 17648.39 27.14%
20 3793 Phe 165.20 3.88 4.74 7834.71 12.05%
21 38.06 Trp 20:.23 0.44 0.54 1093.60 1.68%

total a.2 weight (pgsul) 65032.62 100%
total 2.2 weight (g/L) 0.07
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SJ A-A

OAlZE

24417t

A8 A ZF

72417t

Peak Name

pg/ul

a.3 weight

Jtotal a.a weight

pg/ul

a.a weight

Ftotal a.a weight

a.a weight

pa/ul ftotal 2.3 weight

pg/ul

a.a weight

Ftotal aa weight

AMQ
Asp
n.a.
n.a.

Asn+Ser
Glu
n.a.
n.a.
n.a.
Gly

Gln+His
n.a.
n.a.
n.a.
NH3
n.a.
Arg
Thr
n.a.
n.a.

n.a.
Ala

n.a.
n.a.
Pro
n.a.
n.a.
aABA
n.a.
n.a.
n.a.
Cys
Tyr
n.a.
Val
n.a.
et
n.a.
n.a.
n.a.
n.a.
Lys
n.a.
lie
Leu
Phe
Trp

3221777
266701.376

41702375
195667.612

392200.760
168503.216

86413.660

30568311

20773.797
235571.841

158816.307

66247.795

84433.160

135579.896

281084105

367258.983
78607.988

0.12%
10.21%

1.60%
7.49%

15.01%
6.45%

331%

1.17%

0.79%
9.01%

6.08%

2.53%

3.23%

5.15%
10.76%
14.05%

3.01%

300213.091

230652.199

127181.290
220299.706

11467.634
268995.023

112224 376

997937.525

23983.899
429907.578

203593.261

118300.852

40559 587

172568.534
288226.408
507631.394
272061.500

8.76%

6.73%

3.71%
6.43%

0.33%
7.85%

3.27%

2.91%

0.70%
12.54%

5.94%

3.45%

1.18%

5.03%
8.41%
14.81%
7.94%

1896.370 0.06%

3117918 0.10%
354312.421 11.61%

102068.503 3.34%
209503.813 6.86%

418397 637 13.69%
177685811 5.81%

82180.612 2.69%

98807.313 3.23%

18279.802 0.60%
334136.451 10.93%

162503.823 532%

83541.907 2.73%

26727275 0.87%

137092.543 4.49%
233372389 7.64%
422913.270 13.84%
188881.331 6.18%

6269222
638106.211

162359 827
292286.806

611435.822
272494 328

136416.594

171750.508

24330180
550785.638

259597007

126244 383

36264 203

226085.332
375667.161
674929 662
296055 068

0.13%
13.13%

3.34%
6.01%

12.58%
5.61%

2.81%

3.53%

0.50%
11.33%

5.34%

2.60%

0.75%

4.65%
7.73%
13.88%
6.09%
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5] A-M

0A|ZH

24A|7¢

484 7¢

T2A|2¢

Peak Name

pg/ul

a.a weight

frotal a.a weight

pg/ul ftotal aa weight

a.a weight

pg,’ul ftotal 2.a weight

a.a weight

pg/ul

a.a weight

ftotal 2.3 weight

AMQ
n.a.
Asp
n.a
n.a.
Asn+Ser
Glu
na
n.a.
Gly
Gln+His
n.a.
n.a.
MNH3
n.a.
Arg
Thr
n.a.
n.a.
na
Ala
n.a.
n.a.
Pro
n.a.
n.a.
n.a.
aABA
n.a.
n.a.
n.a.
na
Cys
Tyr
n.a.
n.a.
Val
n.a.
Met
na
n.a.
n.a.
n.a.
na
Lys
n.a.
lle
Leu
Phe
Trp

3212.449

128041.228
5066.815

6767.826
199519.473

201896.755
126182.569

28377.244

289929.663

10077779

251847.825

93319.575

37202.478

13554 645

72468268
159275.030
346034 522
124422 433

0.17%

6.97%
0.28%

0.37%
10.87%

10.99%
6.87%

1.54%

1.63%

0.55%

13.71%

5.08%

2.02%

0.74%

3.94%
8.67%
18.83%
6.77%

J814.164

164943.403
11433.164

80676.391
70516.161

173313.100
110378.762

36341.842

68569.673

9575.734

66025.399

81628 837

34298.124

4630.741

65037.953
1125876.887
240976.710
133519.474

0.26%

11.22%
0.78%

5.49%
4.80%

11.79%
7.51%

24T7%

4.73%

0.65%

4.49%

5.55%

2.33%

0.32%

4.43%
7.68%
16.40%
9.09%

14937127

345200192
8134.720

98597.700
156890676

257677.848
184372307

59707.064

99473.963

124466.060

110819.263

59906.132

4435.990

78080961
156389.337
420907.536
206456.113

0.63%

14.46%
0.34%

4.13%

6.57%

10.80%
T73%

2.50%

4.17%

522%

4 64%

2.51%

0.19%

3.2T%
6.55%
17.64%
8.65%

10652.914

289820.876
6738.107

T9637.502
127663.302

223305611
148003.065

50231.796

84412150

4739.848

143452163

94736.305

43963.699

5457116

73621.428
119606.712
293464.194
155811.205

0.54%

14.82%
0.34%

4.07%
6.53%

11.42%
7.57%

2.57%

4.32%

0.24%

7.34%

4.85%

2.25%

0.28%

3T7%
6.12%
15.01%
7.97%
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5] A-NA-A OAlZE 24|21 484 ZF T2A| 7t
Paak Mt 2.2 weight a2 weight 23 weight 2.2 weight
pa/ul total 2.3 weight pg/ul Jtotal a3 weight pg/ul /total aa weight pg/ul Jjtotal a.a weight
AMOQ
Asp 5922 29 0.27% 31406 97 1.08% 35509 62 0.96% 23855 36 0.53%
Asn+5er | 10225213 4 67% 317618 88 10.89% | 41272089 11.20% | 553921.25 12.41%
Glu 39392 54 1.80% V91278 1.98% 69282 90 1.88% 90329.92 2.02%
n.a.
Gly 55039.13 251% 107996.53 3.70% 145106.76 3.94% 183699 66 4.12%
Gln+His 132161 74 6.04% 19020816 6.52% 201219 59 5.46% 249347 62 559%
n.a:
NH3
n.a.
Arg 350157 .16 16.00% | 45278260 15.52% | 545570.30 14.80% | 622796.20 13.95%
Thr 140596 76 6.42% 18556693 6.36% 236014 79 6.40% 294259 14 6.59%
Ala 91925 18 4 20% 76186.43 261% 102791 34 279% 141521 90 317%
n.a.
n.a.
Pro 22455 94 1.03% 64645 55 2.22% 96858.63 2.63% 13802969 3.09%
ahABA
n.a.
n.a.
n.a:
Cys 10418.30 0.43% 2078722 0.71% 23252 97 0.63% 31476.66 0.71%
Tyr 288861.51 13.20% | 21943723 7.52% 319494 69 8.67% 245495 02 5.50%
n.a.
Wal 13108984 5.99% 160417 .85 5.50% 205687 50 5.58% 26176018 5.86%
Met 5667212 2.59% 58334 97 2.00% 73696.26 2.00% 114713.24 2.57%
n.a.
n.a.
n.a:
n.a.
Lys 53206.29 243% 22448 09 0.77% 27654 66 0.75% 52227 10 1.17%
na.
lle 11370085 5.19% 136127 46 4 67% 17207357 4 67% 22517447 5.04%
Leu 201922 83 9.22% 218522 02 7 49% 279909 30 7.59% 364089 51 8.16%
Phe 295242 58 13.49% | 444814 95 16.24% | 553318.75 15.01% | B13794.85 13.75%
Trp 98015.98 4.48% 152724 63 523% 1856342 16 5.03% 256917.97 5.76%
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5] A-NA-P QA ZE 2447t 48A17t T2A|Zt
Peak Name a.a weight a.a weight a.a weight a.a weight
pg/ul /total 3.3 weight pa/ul Jtotal 2.3 weight pg/ul /total 3.3 weight pg/ul Jtotal a.a weight
AMO
Asp 19688.62 0.57% 19312.04 0.71% 21785 47 0.77% 38967.27 1.15%
Asn+Ser | 23389370 6 80% 207131.87 7.65% 238942 68 8.43% 308949 42 9.08%
Glu 51080.94 1.49% 45215.61 1.67% 46614.07 1.64% 88590.63 260%
na.
Gly 73952 .32 2.15% 7308535 2.70% 82346.77 2.90% 72489.82 2.13%
Gin+His 228934 28 6.66% 198225 83 7.32% 21793447 7.69% 276387.27 8.12%
n.a.
MH3
n.a.
Arg 572269.60 16.64% | 43044915 15.89% 450185.30 15.88% | 54009378 15.88%
Thr 16915850 4.92% 13576563 5.01% 14333090 5.06% 186397 .51 5.48%
Ala 72591 71 2 1% 45625 82 1.68% 50335 60 1.78% 86708 52 2.55%
na
n.a
n.a.
na.
Pro 5252925 1.53% 5882010 217% 62673.40 2.21% 93337.89 2.74%
aABA
n.a.
n.a.
Cys 5382 61 0.16% 15037 67 0.56% 17524 36 0 62% 29474 53 0.87%
Tyr 29109408 8.47% 327056.09 12.07% 336400.20 11.87% | 167936.16 4.94%
na
Wal 279981 43 8.14% 166494 67 6.15% 166519 .25 5 87% 235401 37 6.92%
Met 10321514 3.00% 76203.75 2.81% 71572.96 2.52% 100420.99 2.95%
na
n.a.
na.
Lys 160841 89 4 68% 43490 94 161% 4314183 152% 80954 08 2 38%
n.a.
Ile 201776.16 5.87% 12519878 4 62% 128049 58 4 52% 179897 .79 5.29%
Leu 397585 89 11.56% | 228109.71 8.42% 227344 84 8.02% 31415833 9.23%
Phe 441455 94 12.84% | 393615.49 14.53% 401868.74 14.18% | 44243512 13.00%
Trp 83006 88 241% 12020329 4 44% 12815840 4 52% 169474 37 4 69%
n.a.
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5J A-N,N-F OA|ZH 24A1 2t 48317t T2A|ZE
Peak Name 2.3 weight 2.3 weight 2.3 weight 2.3 weight
pg/ul  |fowlaaweight) pg/ul  |fowlazweigh|  pg/ul  |/towl aa weight pg/ul /total 3.3 weight
ANO
Asp 25673.68 0 76% 16668 66 041% 1864318 0.35% 13317 06 0.27%
Asn+5er | 207835 40 6.16% 351332 69 B8 55% 445795 49 8.40% 422613 18 8.73%
Glu 83427 70 2 47% 90932 93 221% 109735 86 207% 97077 84 2 00%
n.a.
G|y 50256.91 1.49% 114561.31 2.79% 159252 35 3.00% 16032607 3.31%
Gin+His 17667887 5.24% 283013.10 5.88% 35213514 6.63% 298367.01 6.16%
n.a.
NH3
n.a.
Arg 603227 64 17.88% | 74434508 18.11% | 97206841 18.31% 894593 .43 18.47%
Thr 134174 .74 3.98% 18809033 4 58% 262444 52 4.94% 245425 42 5.07%
Ala 88662 95 2.63% 83680.06 2.04% 129008.49 243% 116178.02 2.40%
n.a.
n.a.
n.a.
na
Pro 71595 62 2.12% 99400.39 2.42% 148841.42 2.80% 143878.73 2.97%
afBA
na
na
na
Cys o = 18407 94 0 45% 2779279 0.52% 26228 61 0.54%
Tyr 258127 36 7.65% 473562 64 11.52% | 57891182 10.91% 563412 55 11.63%
na
Wal 233522 60 £.92% 215366.19 5 24% 278901.33 5.25% 244873 92 5.06%
n.a.
et 81376.83 2. 41% 99943 70 243% 124413 71 2.34% 109879 85 2 27%
n.a.
n.a.
n.a.
n.a.
Lys 244017 50 7.23% 98971.91 2.41% 146316.69 2.76% 91916.48 1.90%
n.a.
n.a.
lle 2165885 68 6.43% 174374 .69 4 24% 221036.55 4 16% 189820.91 3.92%
Leu 457853 96 13.67% | 371307.27 9.03% 483112 95 9.10% 406176.69 8.39%
n.a.
Phe 39527118 11.72% | 551675.69 13.42% | 675562 46 12.73% £49030.03 13.40%
na
Trp 44349 86 1.31% 135222 97 3.29% 174101.57 3.28% 169617.17 3.50%
na
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SJ A-P 0A|Zt 24.A|7F 484|2+ 72A|Zt
Peak Mame a.a weight 3.3 weight 3.3 weight 2.2 weight
pg/ul ftotal 2.3 weight pa/ul ftotal a.a weight pg/ul Stotal aa weight pg/ul Jtotal a.a weight
AMO
Asp 15395.313 0.74% 7485043 0.27% 8260177 0.27% 7576.631 0.24%
Asn+Ser | 156663.448 7.50% 236704.510 8.48% 273342 617 8.87% 305261.479 9.48%
Glu 46130183 2.21% 18425.550 0.66% 19989.119 0.65% 22477 8527 0.70%
n.a.
Gly 25745308 1.23% 66080.614 2.37% 79371150 2.57% 91441.661 2.84%
Gln+His 135984 635 6.51% 292497 177 10.48% | 234810.583 7.62% 288725.374 8.97%
n.a.
MNH3
n.a.
Arg 386057 273 16.47% | 480793.875 17.23% . | 537703.366 17.44% | 551976.859 17:14%
Thr 115459 646 5.52% 136302 615 4.88% 162652509 5.28% 165166.81% 513%
n.a.
na.
Ala 57270.723 2.74% 57415471 2.06% 64989.245 2.11% 70007.806 217%
n.a.
n.a.
n.a.
n.a.
Pro 35759.063 1.71% 66329151 2.38% 89795714 2.91% 90584 824 2.82%
n.a.
n.a.
n.a.
afABA
n.a.
n.a.
na.
Cys = i 17218.528 0.62% 22465471 0.73% 21068.005 0.65%
Tyr 146085 669 6.99% 345263998 12.48% 370457 967 12.02% 387943.390 12.05%
n.a.
Wal 138089.478 6.61% 151923 693 5.44% 186214 661 6.11% 189131.0563 5.87%
n.a.
Met 59941.315 2.87% 73055048 2.62% 61855150 2.66% 81382.991 2.53%
n.a.
n.a.
n.a.
n.a.
na.
Lys 157081643 7.52% 32478611 1.16% 58077.743 1.88% 56583.946 1.76%
n.a.
lle 72753.695 3.48% 119076.400 4.27% 147803.237 4.79% 147475.275 4.58%
Leu 264158 167 12 64% | 223502 460 5.02% 264813.250 8.59% 260166037 8.08%
Phe 249318.983 11.93% 327406.772 11.73% 345673.477 11.21% 344204 084 10.69%
Trp 28124.872 1.35% 135517.701 4.86% 132386.091 4.29% 138815.076 4.31%
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5J A-S

OAlZL

24|74

4847

T2A)7L

Peak Name

pg/ul

a.3 weight

Jftotal aa weight

pg/ul

a.3 weight

JStotal aa weight

pg/ul Jtotal a.a weight

a.a weight

pg/ul

2.3 weight

ftotal a.a weight

AMQ
Asp
Asn+Ser
Gl
n.a.
Gly
Gin+His
na
NH3
rn.a
n.a.
Arg
Thr
n.a
n.a.
Ala

n.a
Pro

n.a.
n.a.
Cys
Tyr
n.a.
Wal
rn.a

et
n.a.

n.a
Lys
na
lle
Leu
Phe

10733.779
81091.226
31801.702

10684.158
21663.203

286938.783
4364.029

25805551

18685.025

10635.162
66374.534

37863.315

25872.078

78959.922

14699.497
153787.505
96219.871

1.10%
8.31%
3.26%

1.09%
2.22%

29.39%
0.45%

2.64%

1.91%

1.09%
6.680%

3.88%

2.65%

5.09%

1.51%
16.75%
9.86%

108086652
30235.756

24387.293
118147067

503967.959

31012.325

9961.026

36086.110
145050252

101344 253

42514 848

85572.641

30630.931
379574 078
503537.900

5.07%
1.41%

1.13%
5.49%

23.43%

1.44%

0.46%

1.68%
6.74%

4.71%

1.98%

3.98%

1.42%
17.65%
23.41%

137847.029
36258.310

29363.411
125800.830

512527662

32626.974

7715.438

43644 417
173647.133

105313.928

49629 861

85044 .077

34628.766
379761.573
497613.966

6:12%
1.61%

1.30%
5.59%

22.76%

1.45%

0.34%

1.94%
7.71%

4.68%

2.20%

3.78%

1.564%
16.87%
22.10%

1256433 431
29836.483

30878.135
129762.080

483729.312

32310.549

6006.041

47295.989
171147.613

92073.667

50686.612

91927.436

32661.327
332264.543
388937.956

6.13%
1.46%

1.51%
6.35%

23.66%

1.58%

0.29%

2.31%
8.37%

4.50%

2.48%

4.50%

1.59%
16.25%
19.02%
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SJ N-F

OAlZt

24X 7t

4847t

T2A| 7t

Peak Name

pg/ul

2.3 weight

ftotal aa weight

pg[ul ftotal aa weight

a.a weight

pg/ul

a.a weight

ftotal aa weight

pg/ul

a.a weight

ftotal aa weight

AMQ
n.a.
Asp

Asn+Ser
Glu
n.a
na.
Gly
n.a.

Gln+His
na.
n.a.

MH3
n.a
Arg
Thr
n.a.
n.a
na.
Ala
n.a.
n.a
n.a.
na
Pro
n.a.
n.a.

aABA
n.a.
n.a
na.
na
Cys
Tyr
n.a.
Val
n.a.
Met
n.a.
n.a.
n.a.
n.a.
Lys
na

lle
Leu
Phe
Trp

74616.648

220317.646

89530950

35845717

127870.414

362183.005
92274 424

89492.043

58057110

8465 946
146999.887

122249 236

79219.834

166956.893

67770984
331314892
245193712

94044 564

3.07%

9.05%

3.68%

1.48%

5.25%

15.71%
3.79%

3.68%

2.43%

0.35%
6.04%

5.02%

3.26%

6.86%

2.78%
13.61%
10.08%

3.86%

34044 842

619269.435

165791.484

185843.714

608467.224

1377900997
198239.098

226533:293

232666.581

29070.067
691845.931

392539.182

235785153

396829.481

292912.679
757303.133
800814360
342158.040

0.45%

8.16%

2.18%

2.45%

8.02%

18.16%
261%

2.99%

3.07%

0.38%
9.12%

5EAT%

3I11%

5.23%

3.86%
9.98%
10.55%
4.51%

23775.092

572624 346

100090.941

2856493.715

275422 062

1262655.604
290794176

184098.871

221269.996

23891.341
689194112

310827659

130560.896

279030.371

260629.129
B65276.052
T48232.711
318565.631

0.36%

8.62%

1.51%

4.30%

4.15%

19.01%
4.38%

2.77%

3.33%

0.36%
10.38%

4.68%

1.97%

4.20%

3.92%
10.02%
11.26%
4.80%

73308.273

550975356

48226082

165201.370

424241 853

1044744 459
149549.621

144570.939

183146.041

17803.604
594335.971

265600.830

112122.205

171526.656

219256.207
520320.608
651187587
277192525

1.31%

94.82%

0.86%

2.94%

7.56%

18.61%
2.66%

2.58%

3.26%

0.32%
10.59%

4.73%

2.00%

3.06%

3.91%
9.27%
11.60%
4.94%
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SJ N-N

OA|Zt

24A|7¢

48A) 7

72A12

Peak Name

pg/ul

a.a weight

ftotal a3 weight

pg/ul

a.a weight

ftotal a.a weight

pg/ul

a.a weight

Jrotal 3.8 weight

pg/ul

a.a weight

ftotal 2.3 weight

AMQ
na
Asp

Asn+Ser
Glu
na
Gly

Gln+His
na
MNH3
n.a.
Arg
Thr
n.a.

Tyr

n.a.
Lys
n.a.
lle
n.a.
Leu
Phe
Trp

8505.859
54306.655
27156.736

25145.675
26534 183

8512.552
66186.402

T6232.527

8089.706

74631.316

Ti7ds.601

34615.010

95365.204

46883.678

141814941

98591.308
61500.096

0.91%
5.83%
2.31%

2.70%
2.85%

0.91%
7.10%

5.18%

0.67%

5.01%

5.34%

3.71%

10.23%

5.03%

15.22%

10.58%
6.60%

22405794
73171.469
3B775.851

10254 377
14577.162

85182.886
14498.632

30385129

15122.558

3423283
25284.062

21456862

12839.186

74719.486

9548.338

68904.577

44077256
30293.604

3.76%
12.28%
6.17%

1.72%
2.45%

14.29%
2.43%

5.10%

2.54%

0.57%
4.75%

3.60%

2.15%

12.54%

1.60%

11.56%
7.40%

5.08%

25077475
81641.447
40051.428

11872.593
16199.121

100161.605
15608.291

29908.599

17221.956

3578.903
33977.777

18669.146

10277.725

88746.095

10028.006

80768.361

62995.520
56596.844

3.57%
11.61%
5.69%

1.69%
2.30%

14.24%
2.22%

4.25%

2.45%

0.51%
4.83%

2.65%

1.46%

12.62%

1.43%

11.48%

8.96%
8.05%

17983.436
62818.748
28571.438

17578.335
1619.178

105400.686
14632.726

31847.967

21002.432

4570217
31057.084

23294206

10539.692

77334.073

1675.396

90674.574

61493.335
51470.099

2.67%
12.30%
4.24%

2.61%
0.24%

15.65%
217%

4.73%

3.12%

0.68%
4.61%

3.46%

1.56%

11.48%

0.23%

13.46%

9.13%
7.64%
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3] N-NA-£ OA|ZE 2442t 48471 T2A| 2t
Peak Hame 2.3 weight 2.3 weight 2.2 weight a.a weight
pg/ul  |Aotlaaweghtl  pgyul Aotsl aaweight|  pg/ul  |Aotalaaweight|  pg/ul [ /total a3 weight
AMQ
Asp 1874021 0.65% 31981.62 0.93% 9557.80 0.26% 46978.99 1.07%
Asn+Ser | 242232.08 8.458% 345296 44 10.02% | 390457 66 10.44% | 50756936 11.59%
Glu 4B6606.55 1.63% 5862121 1.70% 5022559 1.34% 81425 32 1.86%
n.a.
G!y 82587 29 2.88% 117798.06 3.42% 148384 .70 3.97% 188210.58 4 30%
Gln+His | 217843.65 7.60% 218671.28 6.35% 182345 .88 487% | 210473.31 4.80%
na
MH3
n.a.
Arg 467504 86 16.96% | 528609.51 16.34% | 589188.28 16.75% | 672406.98 15.35%
Thr 181498 .63 6.33% 208646.59 6 06% 24464117 6.54% 28891491 6.60%
Ala 639093.82 241% 86169.24 2.50% 105117.99 2.81% 131347 .15 3.00%
na
na
n.a.
Pro 32671.97 1.14% 75060.65 2.18% 100064 80 267% 123979 .95 2.83%
n.a.
afBA
na
na
n.a.
Cys 16969.45 0.59% 26099.03 0.76% 2959872 0.79% 33252.00 0.76%
Tyr 341347 87 11.91% 382814 66 11.11% 376910.61 10.07% | 358179.45 8.18%
n.a.
Wal 168970.96 5.89% 183098.54 5.31% | 207258 46 5.84% | 244121.26 5 AT%
Met 6637414 2.32% 69016.72 2.00% 7747142 2.07% 86809.79 1.98%
n.a.
n.a.
n.a.
Lys 68830.07 2.40% 3304359 0.96% 34093.97 0.91% 56539.97 1.29%
na
lle 137162.04 4.78% 151819.33 4. 41% 168613.46 4.51% 198618.08 4 63%
Leu 243957 60 B.51% 253596 35 7.36% | 28040439 7.49% 32542632 743%
Phe 355805.30 12.41% | 50390029 14.63% | 560682.65 14.99% | 622089.94 14.20%
Trp 118877 .57 4. 15% 170823 .14 4 96% 186573.01 4 99% 204323 50 4 665%
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5J) N-NA-P oAl ZE 241 Z2H 48471 T2M7H
Peak Name 2.3 weight 2.3 weight 2.3 weight 2.3 weight
pg/ul  |fotlaaweightl pg/ul | /totsl aa weight pg/ul  |Aotdasweightl pg/ul  |/totsl as weight
AMQ
A‘Sp 16331.33 0.55% 1091238 0.34% 26708.95 0.79% 2697877 0.80%
Asn+Ser | 21262759 T 11% 226156.66 7.08% 262435.80 7.78% 269053.30 7.98%

Glu 56363.21 1.89% 52474.10 1.64% 63186.08 1.87% 56492 82 1.68%
n.a.

Gl}-" 6194814 207% 87622 51 2.74% 9325122 2.91% 101581.54 2.01%

Gln+His 216928.75 7.26% 232494 64 7.28% 255662 60 7.58% 249754 60 7.41%
na.
MNH3

na.

Arg 525403 61 17.58% 537024 17 16.82% 552924 07 16.40% 551616.10 16.37%

Thr 134294 46 4.49% 153514 46 4.81% 166470 45 4.94% 170234 07 5.05%
Ala 75982 91 2.54% 63429 51 1.99% TO664 02 2.10% 69490 09 2.06%
n.a.

n.a.

n.a.

Pro 5066935 1.70% 79134 .41 2.48% 8382396 249% 81658379 2.42%

aABA

n.a.

n.a.

n.a.

n.a.

Cys = = 18449 04 0.58% 2164881 0.64% 2219078 0.66%
T‘_\«'F 226093.35 T.57% 24022379 10.65% 37656281 11.17% | 393802.46 11.68%
n.a.

Wal 18982613 6.35% 202831.87 6.35% 200815.60 £.96% 197644 .24 5.86%
n.a.

Met 2988730 3.01% 87274.07 2.73% 28807 54 2.64% 95049 69 2.82%

n.a.

n.a.

n.a.
na
L}"S 17115810 5.73% 95383.50 2.99% 7175022 2.13% 50768.26 1.51%
na.
na.

Ile 134447 .08 4.50% 14907057 4.67% 150074.81 4.45% 146221 22 4.34%
Leu 359387 43 12.03% 292303 .43 9.15% 27723580 8.22% 265119.71 7.87%
Phe 411403 .75 13.77% 436585 85 13.67% 46367359 13.75% 474074 .26 14.07%
T!’p 55897 21 1.87% 12854339 4.03% 140708.08 4 17% 148646 51 4.41%
n.a.
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SJ N-N,N-F OA|ZH 247t 48471 T2A|ZH
Peak Name a.a weight a.a weight a.a weight a.a weight
pg/ul /total 2.3 weight pg/ul #iotal 3.3 weight pg/ul ftotal 3.3 weight pg/ul /total a3 weight

AMQ

Asp 25568.76 0.97% 21571.35 0.39% 33590.00 0.51% 1289949 0.23%
Asn+Ser | 20380144 7.72% | 412808.18 7.51% 520728.91 7.92% | 407739.14 7.38%

Glu 92935 60 352% 114877.74 2.09% 151447 44 2.30% 10717746 1.94%

n.a.

Gly 3464674 1.31% 126970.41 2.47% 178886.47 272% 174862 47 317%
Gln+His 148449 53 5.62% 449068.15 8.16% 471819.09 7.18% 365242 60 6.61%

n.a.

MNH3

n.a.

Arg 43624315 16.63% | 104409690 | 15.98% |1240519.24 | 18.87% |1160223.33 | 21.01%

Thr 103537.14 392% | 226555.92 4.12% 25097376 3.95% | 261656.14 4 74%

Ala 80465 36 3.39% 134143.87 2.44% 199158.47 3.03% 146856.88 2 66%

n.a.

n.a.

n.a.

n.a.

Pro TTB75.01 2.94% 160694 02 2.74% 215828 07 3.28% 178081.97 3.22%
aABA

n.a.

n.a.

n.a.

n.a.

Cys — — 2233016 0.41% - i - =

Tyr 161062.00 5.72% | 546951.65 9.93% 634657 86 9.65% 601244 50 10.89%

n.a.

Wal 174089 66 6.59% | 29775117 5.41% 348069 95 531% 26904100 4.71%

n.a.

Met 63430 41 2.40% 160654 95 2.92% 143142 07 2.18% 121575.29 2.20%

n.a.

n.a.

n.a.

Lys 2009314 52 7.93% 1027432.22 3.50% 330443 78 5.16% 154879.82 2.80%

n.a.

n.a.

Ile 143362 22 543% | 20247340 3.68% 250887 54 3.82% 189320 99 343%

Leu 362040.05 13.37% | 513056.85 9.33% 63611336 968% | 47584808 8.62%

n.a.

Phe 301626.68 11.43% | 710078.62 12.91% | 756621.38 11.51% | 712688.26 12.90%

n.a.

Trp 31735.15 1.20% 165281.23 3.01% 191810.90 2.82% 192739.84 3.49%

n.a.
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. 8J Pice Protein total a.a (R.P 1g/L)

. Ho. | Ret.Time | Peak Name MW Area a.a weight
min g/mol pmolsul pag/ul /total a.a WEightlmight .
1 18.09 AMQ 1112280 111339 lumgm_
2 |20:49 Asp 133.10 38.586 38.62 5140891 7.16%
3 |22.82 Asn+Ser 13212 37.394 3743 4945446 6.88%
4 |23.75 Glu 147.10 54812  54.87 80709.14 11.23% '53%
5 |25.85 Gly 75.01 51.388 51.44 38584.95 537%  20%
6 |[26.50 Gln+His 14615 17133 1715 25064.96 3.49% [.72%
7 12949 MH3 17.00 28.064 28.09
8 32.39 Arg 17420 47713 4776 8319851 11.58% '80%
9 (3330 Thr 11910 26,307 26.33 31362.86 4.37% i.66%
10 | 34.62 Ala 89.05 42,666 42,71 3804931 5.30%
11 | 37.00 Pro 155.10 27.936 27.96 43371.99 6.04%
12 139.13 aABA 103.10 9.990 10.00
13 |41.82 Cys 121 50 9519 9.53 11576.60 1.61% 9 99%
14 (42,16 Tyr 18120 16.842 16.86 30547.88 4.25% | 98%
15 [43.78 Wal 117.20 29475 29.50 3457914 4.81% ' 96%
16 |44.57 Met 14920 9474 9.48 1414903 1.97%
17 |48.14 Lys 146.20 39.098 39.14 57217.94 7.96%
18 | 49.27 lle 131.20 19.5891 19.91 26123.60 3.64%
19 |49.78 Leu 131.20 45124 4517 59262.48 8.25%
20 |50.43 Phe 165.20 24951 2498 41259.75 5.74%  -47%
21 |[50.84 Trp 20423 1.214 1.21 2481.01 0.35%
total a.a weight (pg/uly 718402.54 100%
total a.a weight (g/L) 0.72
SJ Pice Protein free a.a (R.P 50g/L)
MHo. | Ret.Time | Peak Name MW Area a.aweight 1.56%
min g/mol pmolsul pa/ul /total a.a weight(.58%
1 |13.66 AN 765970 937.31
2 1617 Asp 133.10 2778 3.40 452424 2.06% 3T%
3 |18.17 Asn+Ser 13212 13.715 16.78 2217349 10:11%
4 |19.01 Glu 147.10 6910 846 12438.30 567% 1349
5 (2074 Gly 7501 5.321 6.51 4884.22 2.23%
B |2146 Gln+His 14615 5.608 6.86 10028.68 4.57%
7 2351 MH3 17.00 15.194 18,59
a Arg 174.20 . — s — )
9 |26.30 Thr 119.10 19938 24.40 2905841 13.25% =
10 127.31 Ala 89.0% 14.347 17.56 15640.83 7.13%
11 |2875 Pro 155.10 3757 460 713095 335% 8
12 |3022 aABA 103.10 7.740 9.47 157%
13 13240 Cys 121.50 5.295 6.48 787222 3.59%
14 |32.82 Tyr 181.20 1.194 1.46 2647.09 1.21%  236%
15 (3352 Wal 117.20 6.503 7.96 9326.33 4.25%
16 13413 et 14920 4238 5.19 FI37.75 3.53% ' B4%
17 |36.87 Lys 146.20 18.514 2266 3312184 15.11%  r 749
18 |3747 lle 13120 1.786 2.19 2867.12 1.21%
19 (3770 Leu 131.20 18.682 22.86 29994 29 13.68% 1 61%
20 (37.92 Phe 165.20 8.037 .84 1624797 7.41%
21 [38.05 Trp 204.23 1.428 1.75 3567.53 1.63% | 20%
total a.a weight (pg/ul) 219261.27 100% =
total a.2 weight (g/L) 0.22 e
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Rice protein (CA}) eHVP(R, AX, G #&])9 o}wn| Al 3tk
- 3.5 liter ¥+37]

CA} Rice Protein eHVPRAX,G)
o2 2242 A8A|ZH 2MZ
Peak Name aaweight aaweight aaweight aaweight
pg/d | /total aa weight pg/d |/total aa weight pg/d |ftotal aaweight| pg/d | /total aa weight
AMQ
na
Asp 55368 0.29% 10,5818 0.23% 68138 0.16% 85209 0.19%
AsmSer 116 4105 6.17% 3572923 174% 316,478 7 751% 3754045 8 3%
Glu 56,230.7 2 96% 85,694 2 1.86% 70,866.7 1.68% 85,291 6 1.89%
na
Gly 24 660.0 131% 92,1170 1.99% 848913 201% 109,344 5 2. 4%
GintHis 45504 5 2 1% 256,280 4 5.55% 278,568 1 6.61% 308,038.0 6.83%
na
NH3
na
Arg 2258415 11.96% 683,196 6 14.79% 5778319 13.711% 581,603 9 12 89%
Thr 79,3824 4. 20% 240,847 2 521% 2310942 548% 262.739.7 5.82%
Ala 79,4592 41 21% 118,157 9 2 56% 102,022.0 2 42% 126 417 8 2 80%
na
na
Pro 64,1335 3.40% 139,488 5 3.02% 125,762 2 98% 162,373.2 3.60%
aABA
na
na
na
Cys — — 6,826 3 0.15% 85427 0.20% 27,706 9 0.61%
Tyr 150,681.5 71.96% 25,7126 5.58% 180,604 8 4.29% 101,523.3 2 25%
na
Val 133,167.5 71.05% 308,494 3 6.68% 2830518 6.72% 300,344 1 6.65%
na
Met 74,297 4 3.94% 201,1785 4 36% 1843818 437M% 159,586.2 3.54%
na
na
na
na
Lys 200,645.2 10.63% 99, 4400 2.15% 53,4199 121% 89,5639 1.95%
na
lle 93,7992 4.97% 274499 4.92% 2261705 53M% 2612470 5.79%
Leu 257,960.3 13.66% 486,251 4 10.53% 415,766.0 9 86% 460,681.7 10.21%
Phe 248,066.4 13.14% 809,630 6 17.53% 799,016 5 18.96% $10,220 6 17 .95%
na
Trp 321444 1.70% 2380119 5.15% 269,535.3 6.40% 2826711 6.26%
na.
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