creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

[UCI]1804:21031-200000339443

TEHASE S = E

Plackett—Burman¥ Z3E&
AHAIHS &8st
A4 & ZuE AX AF3F)

2020d 8 €



F 3 4 A
Foh 9l
= T

Plac
kett—
- Burman®} =3
. AAIgHS & .
4 55 2n o
Zulg A|xe F
ZE ]

— o
] & &

N
b
=]

>
o
ot
%
«

-
v
flo



T2 I =S AET

2020 8¢




LISt Of FogUI oo e v
LSt Of T Al oo vi
A DS ACT et viil

HAZ R T T LA 1
L. A& A ad i W ™. 5\ 1
O. A5 D ... O RN, N, 0. 6
A Gy \..... N . Y. W .. . 6
AN M i LM 6
2.1. Plackett—Burman Designs ©| 23 A &4 Zv|g A Z .o, 6
2.2 TG T 7T 9
2.3 BAIHB] oo 11
I 3 D I e 12
AR S 2v|5o BB 7ol st AR e o 12
Plackett—Burman Designs °]&% A F5 Xv|g #%E7t
ZLTE ettt e 15



.18

19

A9 &5 Zvg AFY HFF ...

s

&

]

o

ofp
o

i

_UH

_—ot
5

19

™
K

i

.19

o

ol
<M

20

20

nd

24

25

2.3.

25

.. 26

ﬂmo
N
i3

2.5.

.. 26

pH

.. 26

o

ol
BA

—

2.7.

.27

T

,_._mo

o] -3t

=
=

2.8. GC-MS

.29

.31

il
_ﬂ_

=K

31

34

e

o

oo
el

=

ol

ol

.41

o

g

0

T
oM



41

o] A
=

4. pH

43

®
™

"
o

48

.ol
.04

g
op

W

5 =



Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

List of Figure

Plot of main effects on appearance of natural stock
SEASOIUIIG rvrrs e oo oo

Plot of main effects on fishy smell of natural stock
Seasoning ...........................................................................................

Plot of main effects on salty taste of natural stock
Seasoning ...........................................................................................

Plot of main effects on umami of natural stock
Seasoning ...........................................................................................

Plot of main effects on overall preference of natural
StOCk Seasoning ...............................................................................

Residual plots for overall preference

Trace plot of cox response of shrimp, mushroom and
gl"een Onion ....................................................................................

Mixture surface plot of natural stock seasoning

13

13

14

14

16

33

35

36

38



Total 1on chromatogram of headspace volatile
Fig. 11. compounds isolated from natural stock seasoning 44

Chromatograph for the analysis of free amino acids 50

Fig. 12. . .
& in natural stock seasoning



Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Table 6.

Table 7.

Table 8.

Table 9.

Table 10.

List of Table

Ingredients quantity used on tasty natural stock
SEASOIUIIG +orres e oo

Ten variables and twelve runs of Plackett—Burman
Design ................................................................................................

Low and high amounts of Ingredients -

Sensory responses of tasty natural stock seasoning -

Recipe of experimental combinations for natural
stock seasonings and data under various conditions of
X; (shrimp), Xs(mushroom), Xs(green onion) for
extreme vertices deSign i

Ingredients quantity used on tasty natural stock
Seasoning ..........................................................................................

Operating conditions of automatic thermal desorber
and GC—MS .....................................................................................

Instrument and operating conditions of free amino
aCid analyzer‘ ...................................................................................

R—square and p-value according to overall
preference ........................................................................................

Analysis of variance for response of dependent
Variables ............................................................................................

Vi

7

8

22

23

28

30

32

32



Table 11.

Table 12.

Table 13.

Table 14.

Table 15.

Sensory responses of tasty natural stock seasoning:

General composition of the natural stock seasoning -

pH and color of natural stock seasoning e

Aldehyde,

alcohol and alkane compounds of natural

Stock Seasoning ............................................................................

Free amino acid contents of the natural stock

seasoning

vii

40

42



Processing Optimization of Natural Stock Seasoning Using Plackett—Burman

and Mixture Designs

Na Eun Gu

Department of Food Science and Technology Industry
Graduate School of Global Fisheries

Pukyong National University

Abstract
The convenience food market is growing due to social changes such as
single —person households, women—entering society, and increasing nuclear
families. In order to develop a natural seasoning product according to the
social flow, the optimization of the mixing ratio was studied. Through
statistical methods, it was possible to reduce the time and cost part by
proceeding with minimal experiments. Using Plackett—Burman design among
statistical methods, it was confirmed that shrimp, mushrooms and green
onions are the main factors influencing taste and preference. When shrimp
content was small and mushroom and green onion amounts were high, overall
preference was high. Shrimp, mushroom and green onion were designated as
independent variables, and the optimum ratio of independent variables was
confirmed through the mixture experiment planning. The best recipe was
0.25g anchovy, 0.15¢g dipori, 0.1g kelp, 0.09g shrimp, 0.15g mushroom, 0.05¢g
garlic, 0.05g onion, 0.05g salt, 0.05g white radish and 0.06g green onion. The
volatile fragrance components of the seasoning with the optimal blending
ratio were detected with 9 aldehydes, 3 alcohols, 12 alkanes, and 6 others.
The main fragrance components were propanal, 3—methylbutanal, allyl alcohol,

and trimethylamine. 21 free amino acids were detected, and glutamic acid,

viii



the representative umami component, was the highest with 437.05 mg/100g,
followed by taurine, arginine, aspartic acid, glutamin, alanine, histidine, and
so on. This study can be used as a basis for developing a seasoning product
that minimize time and cost consumption with a small number of experiments

using statistical methods.
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Table 1. Ingredients quantity used on tasty natural stock seasoning

Ingredients Quantity (%)
Anchonvy 30
Dipory 15
Kelp 15
Shrimp 10

Mushroom 4
Garlic 5
Onion 5
Salt 5
White radish 5
Green onion 5




Table 2. Ten variables and twelve runs of Plackett—Burman Design

No fgf;l Dipoy  Kelp Snil;i Ei‘“(‘fnf Garlic Onion  Salt ;’Zggi iffjl?
1 +1 +1 -1 +1 -1 -1 -1 +1 +1 +1
2 +1 -1 +1 -1 -1 -1 +1 +1 +1 -1
3 +1 +1 +1 =1 +1 +1 -1 +1 -1 -1
4 -1 +1 =T -1 -1 +1 A +1 -1 +1
5 -1 = o -1 —1l - -1 —l -1 -1
6 -1 =1 =1l +1 +1 +1 -1 +1 +1 -1
7 -1 +1 +1 =1 <E 7 = a] -1 -1 +1 +1
3 +1 +1 e o] +1 =l +1 -1 -1 -1
9 -1 +1 +1 +1 -1 +1 +1 -1 +1 -1
10 +1 -1 +1 +1 -1 +1 -1 -1 -1 +1
11 +1 -1 -1 -1 +1 +1 +1 -1 +1 +1
12 -1 -1 +1 +1 +1 -1 +1 +1 -1 +1
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Table 3. Low and high amounts of Ingredients

(Unit: gram)

Experimental

Ho. Ingredients -1 +1
1 Anchonvy 0.25 0.35
2 Dipory 0.1 0.2
3 Kelp 0.1 0.2
4 Shrimp 0.05 0.15
5 Mushroom 0.025 0.075
6 Garlic 0.025 0.075
7 Onion 0.025 0.075
8 Salt 0.025 0.075
9 White radish 0.025 0.075
10 Green onion 0.025 0.075
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Table 4. Sensory responses of tasty natural stock seasonings

No Appearance Fishy smell Salty taste Umami prg;/eerrearlllce
1 3.6+1.2° 4.4+1.3P 2.241.4° 2.3+1.5° 7.3+2.9%
2 3.5£1.0° 4.8+1.5° 2.4+1.2° 2.7%11.4" 6.1£2.2%
3 3.6+£1.4° 4 2% ThOR 200 +14° 2.5+E1.7° 5.5+3.3%"
4 3.841.2° 4.4+1.9° 2.3+1.4° 2.2+1.3 5.7+£2.1%
5 4.0+1.1° 3.8 17" 1.7+1.0° 2.4+1.7° 6.8E2.7%
6 3.2%t1.4° 4467113 B Tl 8P 2.2+1.3 6.5E4.3%
7 3.4+1.0° 46+1.7° - il ek 3.0E1.6° 3.6+2.6°
8 3.1*+1.2 45%+1.0° 1.8+£1.1° 2.4+1.1° 5.441.7%
9 3.5+=1.2° A T3P By -4 7" 3.3+1.3 8.04.0°
10 3.2%£1.3 1.8%0.6° g 1.6° 2.5+1.5 5.6£3.2%
11 3.6+1.4" 4,7%0.8 2.6+1.8° 3.1+1.6° 4.4%+2.2%
12 3.2+1.0° a3 pob 20 148 2.5+1.2° 5.1£2.4%
p—value 0.9269 0.8414 0.9580 0.8899 0.4955

“PMeans with different letters in superscripts are significantly different(” < 0.05) by Duncan’s multiple

comparison test.
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Table 5. Recipe of experimental combinations for natural stock seasonings and
data under various conditions of X;(shrimp), X;(mushroom), Xs;(green onion)
for extreme vertices design

(Unit: g)

Experimental no X, (Shrimp) Xy (Mushroom) X5 (Green onion)
1 0.14 0.09 0.07
2 T4 0.09 0.04
3 0.1 0.15 0.05
4 0.11 0.15 0.04
5 gyl 1 0.09 0.1
6 0.09 0.13 0.08
7 0.09 15 0.06
8 0.14 0.12 0.04
9 0.09 0.3, 0.1
10 O 0.1 0.1

22



Table 6. Ingredients quantity used on tasty natural stock seasoning

Ingredients Quantity (%)

Anchovy 25
Dipory 15

Kelp 10
Garlic o
Onion 5
Salt 5
White radish O

23
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o]l HA zo vE&S 3] fs #eHUbY Ay TA AZES 0
SAS(9.3 SAS Institute Inc., Cary, NC, USA)E o|&3t] Ht i}

XEH2E ARSI #AREA# Duncan® S #AS AAEH

o] g3le] 550CAA A3, AW Soxhlet F

et al, 2002)°] uz} 10004 &, FWaA  ZAW Z3ES Wl

gro= Akl
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Hd &5 Zvm A== AzA (CR—400, Konica Minolta,

1o

Japan) & A}F£3}9] L(lightness), a(redness), b(yellowness) #to.=

33 W= ZAstel Wiglow vkt 4] A WA skl

FZE9° pH =42 pH meter (Orion star A211, Thermo Scientific,

=

USA) = ol&3le SAsidlern, 54 A Ex ¢ &4S= pH 4, 7,

H
o
o
K
f
o
el
o
>,
ofo
_O|L
32

49 4FS Mohr W AHgstel BAFAL AR 5g & FRFE

50mL 7}sfe] Ao X8 A7l & oJ3X] No. 2 (Advantec, Toyo
Roshi Kaisha, Ltd.)® o3 £ 10mL & FH3 & 10% K.CrO, &
ImL 7} & AgNO; & o]&3to] HHd A Asto] ol 2o % &3}

NaCl &&= A=skslth
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0.00585«T*xF=«D

T: 0.1 N AgNO; g9 AA=EF (ml)

F: Factor of 0.01N AgNOs;
D: 344

St Alg % (9)

2.8. GC-MSE o]€3 HA S+ ZuE9 3IdA

F71HE B4

g

Dynamic headspace analysisfl= 9o]&3slo] FEE9

4713} 3% (Volatile organic compound; VOCs) S =43t th 250 mL

sample bottleo] AlE b5g

headspace °] A 5+ =

Hato] ATPZZ ol gt FAAAL

= L RS

oo

650, Perkin Elemer, USA)E %

GC—MS(QP2010 Plus, Shimazu, Japan)Z o]£3}o]

GC 74L& t}& Table 7¢ e ST}

-
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Table 7. Operating conditions of automatic thermal desorber and GC—MS

parameters conditions
Primary tube type Tenax—TA

Cold trap type Tenax—TA 20 mg
1% Desorption 3507, 4min

ATD650 2" Cryo temp. -30C
(Perkin Elemer, USA) 2" Desorption 3507C, 1min
Desorb flow 50.2 mL/min
Inlet split No
Outlet split 11.5mL/min
35T, 10min

GC—-MS (QP2010+)
(Shimazu, Japan)

8 C/min—120C, 10min

Oven tgp 12C/min—80°C, 7min
15C/min—2307C, 10min

Column ATI1(60m>X0.32mm X 1.0 ¢m)

Column pressure 15.9 psi

Interface temp. 250C

TonSource temp. 2007C

Mass range 20~350 m/z

Carrier gas

He (99.9999%)

Mass filter type

Quadrupole
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Bul A|2E2 ZR452 508 235k
W wxs T ooha] 1087

10%7F Vortexing 3 & 2A|7F

7F Vortexing &tk 94152 (3,000 rpm,

A5y 5%  trichloroacetic

acid(TCA)E 1:12 3Aste] dA#E (12,000 rpm, 20 min)3}o]

A=olul ag-3k9th. n—Hexane A

gatel w3y AL AAR T

stz W& AFE3Y]  0.2um  syringe filter g & ofm|xAl

A7) (Hitachi L—8900, Hitachi High Technologies America, Inc.,

USA) 2 A48t fFeotv At 84 222 Table 8o Yeb STt
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Table 8. Instrument and operating conditions of free amino acid analyzer

Item

Condition

Instrument

HITACHI L-8900 Amino Acid Analyzer

Main column

HITACHI HPLC Packed Column
#2622PF Column (4.6x60) Ion Exchange column

Column temp

30~70C

Column pressure

2~15Mpa

Detector 570nm ,440nm uvdector
Pumpl: KANTO HITACHI High Speed Amino Acid
Mobile phase Analyzer PF—1, 2,3,4, RG
Pump?2 : Wako Ninhydrin Coloring Solution Kit for
HITACHI
Pump 1 : 0.35 ml/min
Flow rate

Pump 2 : 0.3 ml/min

Injection volume

20 ul
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o. 23 49 3%

37hel A A, BadAl, o] EFHjEe wE FIAHS
A7 Hdizk == A9 E3dEs o] A3 EFE AR
A AdAgRez 10709 AZHE Tl #AsHI AH F
TSRS THEHAFE St AlS, BIWAN, FE SHHAFE 5H
Minitab (Version 19, Minitab Inc., Pennsylvania, USA)E ©]&3}%
Scheffe &% 3zt R¥S Ttk I A3 SyHFY ARASFE
0.969724 AIAAIE 96.97% AWdl= Aoz el (Table 9).
3, P-value £ 0.0100% %2 #9425 ved 5% FFEolA

ol/do] 1 H At (Table 9).

linerol A 9] P—valuex 0.010¢]" quadratic®} Special cubic P—value:&

Zkz 0.011, 0.01022 E% 5% fY95FolA fFoAo
A=Ak (Table 10). F74%¥ Scheffe 5% 3% R3] b4

(residual analysis) A3 R&o| A A, SEAM, SHA o] 9ujdt=

o] HolA ¢dgow Y AgAdnE dste d A etk (Fig. 6).
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Table 9. R—square and p—value according to overall preference

Responses

RZ

P—Value

Overall preference

0.9697

0.010

Table 10. Analysis of variance for response of dependent variables

Source DPF SS MS F—value P-value
Regression 6 5.40067 0.90011 16.03 0.022
Linear 2 0.25204 1.77385 S, 78 0.010
Quadratic 3 3.19965 1.54842 27.57 0.011
Special Cubic 1 1.94899  1.94899 34.70 0.010
Residual Error 3 0.16849 0.05616 - -
Total 9 5.56916 - - -
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Residual Plots for y

Fig. 6. Residual plots for overall preference
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105 ent
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=

Hxze

0.25g,

B )
=

1

=
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Cox Response Trace Plot
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deviation from reference blend in proportion

Fig. 7. Trace plot of cox response of shrimp, mushroom and green onion
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Mixture Surface Plot of y
(component amounts)

iC(green onion)

A(shrimp) 0.17

B(mushroom)

Fig. 8. Mixture surface plot of natural stock seasoning
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Fig. 9. Overlaid contour plot of natural stock seasoning
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Fig. 10. Response optimizer of natural stock seasoning
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Table 11. Sensory responses of tasty natural stock seasoning

Experimental Appearance Fishy smell Salty taste Umami Overall
no preference
1 4.3+£1.0° 2.2+1.5° 1.34+0.4° 2.6+t1.5° 4.0£1.3%¢
2 3.6+1.7° 2.3t1-98 1.840.7% 2.7+11.2° 4.6+£1.6%
3 3.7+t1.2° 27 & 1K8° 1.5+0.6% 2.8+£1.7° 3.4+1.5
4 4.0%+1.6° P 1% A" 1.840.9% 2.6+1.4° 3.9+1.3%¢
5 4.1+1.1° @ 7t1.3b 1.5£0.6° 2.7x£1.7° 4.9+2.1%¢
6 4.0£1.7° 2.6+t1.6" 1.9£0.9% 2¢% % 1.2P 5.3+2.7%
7 3.0£1.4° 2.3 3 3¢ 1.9£0.9% 3.0+1.5° 54+23%
8 3.0t1.4"° 3.0x1.7° 2.2+0.6° 3¢ 1 5P 4.1+2.6%°
9 3.6+t1.4° 2.0£0.8° 1.8£0.5% 2.6+t1.1° 4.1+2. 3%
10 4.0+1.3" 1.7%£0.6° 2.010.4%® 3.0x1.4° 3.0+ 2¢
p—value 0.4000 0.5764 0.1089 0.9934 0.0778

¥ “Means with different letters in superscripts are significantly different(” < 0.05) by Duncan’s multiple

comparison test.
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\\)
N

Zulg 2o AUk FE-S =8 8.9%, Z3]HF 17.64%, =

A 3.78%c01%eH, olE HEoR ®edtaEs AT Ayt

4.pH @ A%, A4 A3

A H4 zvlE pH, Ak, A4 24 Fds Table 139 Zrh
HAxvRS pH & 7.282 FAY AES Ueidg, Axtel 54 di
L (lightness)+ 64.00, a(redness)i 1.09, c(yellowness)+ 17.50%

et A9dS 8.05%% LEFSITE
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Table 12. General composition of the natural stock seasoning

(Unit: %)
Moisture Crude ash Crude protein Crude lipid Carbohydrate
8.9 17.64 37.32 3.78 32.36
Table 13. pH and color of natural stock seasoning
L (lightness) a(redness) b (yvellowness) pH Salt
64.00 1.09 17.55 7.28 8.05%
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5. HA3d HA &5 ZFvEY JALE IEE A
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o
(ih)
i

GC-MSE ol&3 A S5 2v59 e F7EE

flio
ofN

GC chromatogram<> Fig. 119 YeEAt}. &dsto]= 95, &3 3

dAIRJN 12F, 1 9] 6FCE F 30F9 FIF=ol ¥4 HIUH (Table
14). gHgolEfe AW 55 AAFl B2 Aoz d4HA
R A BAakstel] o)) B EH 7] ol th(kim et al, 2003). &Hlslo| =
9] propanals AyoFuto] IHA] Fr|AHE SR A 3l S (Boelens et
al., 1971) 3-methylbutanal> TAZZFR 3 Fr|PE o= AdeA
2AtH(Cha et al, 2019). hexanald AAd ojFoA ZF Wajd
#oldlal (Josephson, et al.,, 1884, 32) Fu, X, AW Zn=
UeEbAtH(Kim et al., 2019). ¥4 aldehydes= F8% F7|AE
heterocyclic 3§=9 AyEdsE A&t Hustglth(Ho, 1989).

deo] ol =A UgAR, daS2 AAVE £ wel &4

riu

ATFS A e Aoz 4y A vt (Heath and Reineccius, 1986).
allyl alcohol2 =v}=9] 3ubA 7| E O =Z (Jeon et al., 2014) HA

g5 zulg Az A ZAAEE ulsstRe] oF Aow Azt

Hie
flo

AARJF7E ol HEZHAR, & a Ad= A= F7el

riu
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Fig. 11. Total ion chromatogram of headspace volatile compounds isolated from
natural stock seasoning
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Table 14. Aldehyde, alcohol and alkane compounds of natural stock seasoning

Compounds RT (iigi)
Aldehydes(9)
Acetaldehyde 4.48 19.26
Propanal 5.85 51.64
Isobutanal 7.82 9.03
Butanal 9.25 6.72
3—Methylbutanal 12.82 21.58
Methylethylacetaldehyde 13.37 9.20
Tiglaldehyde 16.84 5.46
Hexanal 19.03 13.17
2—Methyl—2—pentenal 2_0_.1_Z _________ 4 _E_Sé _____
_________ Sub totalrm *— 1 140.7
Alcohols(3)
Ethanol W2 3 87.06
Allyl alcohol 7.52 35.20
1—Penten—3—ol 14.5%________22._8_3 _____
""""" Subltetsl WA 0 D | 145.09
Alkanes (12)
Propane 4.13 4.65
2,4—Dimethylheptane 20.60 15.58
4—Methyloctane 21.92 11.33
2—Methylnonane 25.72 5.16
2,4, 6—Trimethyloctane 26.40 3.90
Undecane 27.37 6.10
2,5—Dimethylnonane 28.26 6.16
2,5—Dimethylnonane 28.54 5.49
4—Methyldecane 28.71 10.46
3,7—Dimethyldecane 31.01 22.04
5—Ethyl—2—methyloctane 31.36 6.89
3,7—Dimethyldecane ____3_3_.1_(2 _________ 8 _ZZ _____
""""" Sub total 106.53
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Table 14. Continued

Compounds RT (iigi)
Others(6)
Carbon dioxide 3.85 22.48
Trimethylamine 5.45 10.50
2,3—Butanedione 8.99 4.63
1H-Imidazole 14.84 7.73
Toluene 18.24 12.74
1,3—Ditertiarybutylbenzene 37.68 _________5_3._2_1 ______
_________ Sub total 66.29
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VFE FA 4= ez d¥A 9t (Shahidi et al, 1986).
trimethylamine=> 49 vl e] Fr|dFox "X, txg 717
ojgt o AZtEY, AeRE dHsto] =)t ni7IA 2 A AL S O &
dFolr, #F olMe FFF HF7IY FA e 7T s
QItH(Cha, Baek, Hsieh, 1992). 1H-imidazole, toluene, 1,3—
ditertiarybutylbenzene> W&EF olm drje] & dFs FA I

Aoz d#)A 9 t}(Shahidi et al., 1986).
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22 7Z4A"A9 ARl glutamic acid?} 437.05mg/100g®. 2 7%

)
32
o
A
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29 % taurine, arginine, aspartic acid, glutamine, alanine,
histidine %2 2% %o] 5o Ut} taurine> EX o] @o] U+
fElolul iAo ®  322.25mg/100g  FrEHoldth BAQ| taurine T
767~1,307mg/100g ©]tF(National Rural Living Science Institute, 1996).
X b Haxzg] 7kl oeiA e Aoz ABZEET alanine WU
e fgetvlwat o, e opmnAtow ey ik
146.42mg/100g 3Hfr=ol Stk 1714 obnxmAlel histidine, arginine<
Zuks el = fEl ofbw|eAte] ™ (Shou, 1976; Kato, Rhue, Nishimura, 1989)

112.83mg/100g, 274.44mg/100g 3% o] it}
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Table 15. Free amino acid contents of the natural stock seasoning

Amino acid RT mg/100g
Taurine 2.93 322.55
Aspartic acid 12.05 219.51
Threonine 17.09 50.92
Serine 18.83 44.90
Asparagine 21.80 59.46
Glutamic acid 23.94 437.05
Glutamine . Y < §) 169.37
Glycine 38.40 89.62
Alanine 40.36 146.42
Valine 45.70 50.10
Methionine 48.52 5.14
[soleucine 51.97 35.98
Leucine St il 55.29
Tyrosine 55.93 37.49
Phenylalanine 59.28 37.44
y —Amino—n—butyric acid 68.88 58.70
Ammonia 80.30 39.32
Ornithine 90.88 33.81
Lysine 94.10 76.19
Histidine 99.47 112.83
Arginine 116.48 274.44
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Minitab® 2 T3 HZA &= A9 0.09g, £aMA 0.15¢ 3 0.06g°]H
THAEE AFE 5222 o5 & F vk #eH ket HAs AHE
TR HA S xvlm HA 9 HlE2 €A 0.26g, HEP 0.15g,
thAlml 0.1g, wFE 0.05g, %3 0.05g, &% 0.05g, ¥ 0.05g, Af$-
0.09g, EIWA 0.15g, I 0.06gelth. HAL] vH&ES 7M. xv| e

W AN, pH, A9, AWY FYR, Feloh e 5T

f
32
i3

AUt RS FE 89%, F3|E 17.64%, Zdwa 37.32%

3.78%, BF3E 32.36%, 9% 8.05%% &AHi pHE 7.28%
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o
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3%
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Sy 3714

S S8 4y dHsEiols, &3,
etAIel 5 F 30%F°] A=H2Q° 9 propanal, 3—methylbutanal, ethanol,

allyl alcohol, 1—-penten—3—ol, 3,7—dimethyldecane, 1H—imidazole$%

stako] =/ AE=E U} allyl alcohold Zwnls d7|AE propanals

o2
4
o%
N

S

JE  3-methylbutanalS TAaAZEZ | E oz dex
gom 4FEI wIra, WIFHF & =2 IAE QLS e F

YEF= A o= Aor dYA vk Feloby| Al

tlo

=49 23 %
2150] AE=HPo 7AvS Y= glutamic acid¥® aspartic acid=
437.05mg/100g, 219.51mg/100g Fo =z FRlxglom wors =

alanine< 146.42mg/100g &&o] AEHSoh &S U= histidined}

52



arginine< 112.83mg/200g, 274.44mg/100g dSr=Fo =z  Fol

P 2o A @o] AEEE= taurined 322.55mg/100g o g 3)

BoATE BANE olgetel A AY AP ANE, v EH

Hasglele s &4 VI 712 AEE &8d e Zolth
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