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3 v} glo}. wdk o] u] ) Fo)A pyrazine ALY ii‘n}%% ]EH’S Ao} Methionine®] H7F= <l
dimethyl disulfide, dimethyl trisulfide E—l methlona 8

S A%k vl Qrh. wEpA B dgea= 1+ ks

gestaxl, $Ado2 HA opu|ite] MAES %’43@4 23 o] #FHAE AAE

dor oy ok 01=o

FAAoE, WA FEURE AXE7] Hel ol Ao TheiE] 1vhAllA AREE &A(Alaclase B
Protamex) R WH&3F 7oA AR&3 RS AF-EAS glutamic acid®t arginine & 9-73% ofv| =2t A S ¢
g P AdS st e A 649 BEAAl 2dS Bl 9o w AAING o A oAt
= Zo)7] 98 200(499), 30-40tH(89), 50-60tf(7H)o 2 FASITE. AlE3= 1A1 2 1Bl AlcalaseZ
AREsle] 1A ZheEEE 3 05 AlSslA Flavourzymedt ProtamexE 5#:(1:1) H71ste] 23 7l<EsE 3
Aol , 3A1 2 3B12 Alcalase tAlell ProtamexE #H7Fsle] 14 7FE3l ¢ obg 22 7}&3l+= Protamex

S et Adoltd. Ayl AES A dwd JlpidlatesS I*‘lavourzymeTM 500 MG, Protamex®,

o

Alcalase 2.4 L2 Novozymes (Novozymes, Denmark)e] A|ES =2 nlo]@ A~ (Biosis Co.,Ltd., Busan,
Korea)ollAd F43IAtt. ol& st 20 AI& AX 7teRalE&S 5 98 Cold aihs &4 sy, 3 1419
3A1& Hke3F AA ZZ(reaction flavor, 93 TolA 2417 wF)lA WHFE fructose?t ofnw=ALS 4%

(e}
(glutamic acid, methionine, glycine, proline)& ©]&3}le] WF-SAIZ1 Aol 1Bl % 3Bl glutamic acid T
2lell arginined #H7tshe] WSS AAJS Ao}y, ol dk oA AHHE G TR EY A SHALE

9oz AAE Ans 7] % 19 YERNT.

x 1

Sensory evaluation of various sauces made from mixed of commercial enzymes and reaction flavor
technology

Sample codel) Odorl) Taste Overall acceptance
1A1 135 155 137
1B1 176" 171 189"
3A1 149™ 142 L
3B1 183" 172 177

) . . .
2Sensory evaluation was performed using a ranking method (lst: 1; 2nd: 2; 3rd: 3; 4th: 4 score),
(n=64, 20th: 49; 30th-40th: 8; 50th-60th: 7).

3)
Sa—c Values are significantly different at 5% significance level (/<0.05).

471 3 1o vkl wkel o], WAjell A= 1ALe] ZbE Fkal, theo® 3A1, 1B1, 3Bl1Y £o®m £ AiE
VERAQITHP<0.05). B 3A1, 1A1, 1B1, 3Bl o& Egkour o4 vehx &gt 34 97t
(overall acceptance)dlA&= 1Ale] 7F4 Z9tx, tt&o=2 3A1, 3Bl ¥ 1Bl o2 Fgor}, 1417 3B1gld =
frejidel AATH(P<0.05). °l& Fdl aaVFEES] RESdA gt oz &uks YEhgE AR Uz
Alcalase® ¥ Ade 12k 7I4&3] ®Egdd HUlstdd® #AFHo=ZE JFS HE HAX e AS

I

S
:

glsider. w3 7 £ HubE w2 1A19] F7, Alcalase® AMEste] 1A JFEIIE @ U
Flavourzyme¥} ProtamexE 2 (1:1) H7iste 22 7F4EslE & &, IFA fructose F oAl 45
(glutamic acid, methionine, glycine, proline)& ©]&3d}o] WSS A A7 Ho] #FHoRE 71 5

3 zuEE AdS £ 9= z79S Folsgdt).

A8 95 €, 110 T ¥ 125 T
dssisd. ol A9 4
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Bt AnE ® 200 e
x 2
Sensory evaluation of various sauces made from mixed of commercial enzymes and reaction flavor
technology
)
Sample code Odorl Taste Overall acceptance
1A1 144W) 142 .5 143
(93C)
1A2 1103 147.5 128
(110C)
3A1 157b 143.5 151
(93C)
3A2 149b 126.5 138
(110C)
2) . . .
7Sensory evaluation was performed using a ranking method (1lst: 1; 2nd: 2; 3rd: 3; 4th: 4 score),
(n=56)
3)a—b Values are significantly different at 5% significance level (/%<0.05).

WAl (odor) ol A= 110°Col Al WHS-aF GEnbs-S A7) 1A27F 718 e ASE

471 3 20 ypERW wpe} o],
YER AL A
7t oAt AR ' 1t
om, Umx] 1A1, 1A2, 3AlS ]%;} s
AN Alcalase 45 A

S0z 93°Co] AIZL A7 2 97be stvh. 28 ar Sh(taste)oll M= 2F A9
1A A S8 & 491 Protamexs 83 3027} 7} E9%
ek, 2y AAE 9l A& =(overall acceptance)ol A=

&= 1
Aol &3+ 7 A (Flavourzyme:Protamex=1:1)S g3t 7}-Ealx=4A

{0, o

oo oo %

o] 71 Y53 AL %41%%3,G%QEPmMMEzﬂQQQﬂFammwmgxﬁh_Ei%%iﬁﬂﬁﬁ
HsAA A7t F2 AS A Y
Aexoz A7 AAd 1-1 4 1-2¢ ZAI}E E3 AlcalaseZ 19HA4 7I=E&8 g 29tAlole EdaAs

(Flavourzyme:Protamex=1:1)2 #g]a}o] 110 ColA w+2akS GEals Aol 953k Zn=2 714 (savorydS 7}

T =
AE) A BAERAE A1 AR2AYE FAsA

=
Fom o5 ¥ 3o YelPAT. F 39| EHl= Alcalase® 2413 B¢t 2 &334 (protamex: flavourzyme=1:
DR 4.43A% 5 7H5EsAl7l 1 Tk EelEelH, EH3%3 Protamex® 2A17t 5<¢F % Flavourzyme®
4437 7F Bt FEEAIZ gEr JheEsEelt. 1B1 2 3BlE 0.5% (w/v) fructose, 0.60% (w/v)
arginine, 0.42% (w/v) methionine, 0.41% (w/v) glycine and 0.99% (w/v) proline= WHS3F AFEHZ ¥+
3to] 93T AlA 2A1ZF B RESAIZ Zh 3] = o]t

Z 3
Crude protein, amino-N, Brix, salinity and pH of various hydrolysates of soy sauce
residue
Sample code Crude Amino-N (mg%) Brix (%) Salinity (%) pH
protein (%)

EH1 0.93%£0.19 82.49+0.58 3.00£0.00 0.68£0.01 6.256+0.01
EH3 0.80+0.04 78.64+0.93 2.70£0.10 0.71+0.01 6.12+0.01
1A1 2.11£0.23 290.41+3.97 5.90£0.10 0.64£0.00 4.37%£0.00
3A1 2.36+0.03 292.64+3.78 5.57£0.06 0.67%+0.01 4.23%£0.00
1B1 3.00£0.62 271.55+2.80 7.00£0.00 0.73£0.01 7.61+£0.01
3B1 3.31+0.35 266.92+1.00 6.93+£0.06 0.77+0.01 7.82+£0.01
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71 3% 30 vERd vkel o], WhgES fEHXA| &2 gEF aAVESIE(EHL 92 EH3)Cl W& wheES
gk Fo g EAVFRSES F ANRALBD M E v AFEAQ ofu|ate] At os) =
aad gl opn| A 4] o] AUH R FUEE & ¢ AT 2EY dRdE S A v #ldd
A EAERom | pHE H7tE AMolm Akl glutamic acidoﬂ o9&l 1A137} 3A1E 4.23-4.37¢] HYE VR
3L, 97])Aotn =4kl Agrinine®] F7FE 1B13} 3B19] A$-+ 23|Y pH7f 7.61-7.82% &71= QY. 28]ar 1
FE =9 brix vEE H7ME W AFEAQ opn| iy dol o5t FjHow mE FUMESE & F
AATE

T

Aol Wol M= Ade Har 9l obvmite ARgShE Aol 7] Wil 4] Axe St wed A=
I

%= olu| A& Agrinine EU} glutamic acidE ARESF= Ao

w4y vAfEst =218

Ao 104 Yepd 2oz gl gavtgRHES AXsStn S-S FEAIA doX aavtgEedES
AFF5AAZE AA BD3iet Fo] dojrl ZF AlF kel )& Alasigivt. E3 JAI3sd0xs JF3sd0x
7](model: PVTED 10R, Ilsin Lab Co. Ltd., Daegu)& o]&3l] HAAglon fozxl I35 dxd1x F8¢ &5
ul A7l Ede] Az dxzTE F83nt. IFFAAZ digt Ave dH7] % 4o YERIth
o714 1A1~1A3E 9 AR ELZ 1AM AlcalaseE o] &3l 7}45—‘%]{1 o5 2eHAlel A EE A
(Flavourzyme:Protamex=1:1)2 Z&38}o] 7[FEHES A& L& of7]o W3S f% 2>

Sis
1Al A Protamex® &AZFFEEH T v 2949l A FlavourzymeS ?}%OE ) glste] A
W3-akS f3d Aoltd., Z#ar 1A13 3A1L autoclaveE o] €3fo] 95ColA 2A137H59 ¥H3-F(reaction
flavor technology)S €3k Zolm, 1429} 3A2& 110°ColA, 1A3%}F 3A3E 125CelA 2z wh8-3ks fisto
AARE savorydFe SH-3F P—’F-Er NES AFdsAHX7E o] &5 {E‘EQ"]L Tl B8 AR
ZRAAoE FFHA gt Axjoltt. 7] 74 A8 AzITAHE = 20 dERAdeH, 7 A
SANZAZ G| o]n| 1% #Zdste] & 39 YERSITE.

—‘ et
mlm
L

# 4
Sensory evaluation of various seasoning powders made from mixed of commercial enzymes and reaction
flavor technology
Sample code Odorm Tastew Overall acceptancem

1AL 81" 7’ 72"

142 75" 81° 79°

143 110" 134" 131"

SAL 92" 76" 76"

32 102" 95° 08"

3A3 128" 131" 132"
2)Sensory evaluaition was performed using a ranking method(n=28, 1st=1, 2nd=2, 3rd=3, 4th=4,
5th=5, 6th= 6 score).
3)a—b Values are significantly different at 5% significance level (/<0.05).

A7) % 4o UJERA wkel zo] WAl (odor) ol A= 1A2(Alcalase @] 2 110°ColA whSaF Sm=A|E) 7} 7bg =

AEEs ey, tgeo2 1A1(Alcalasex] gl 2 95°ColA wheak GxA3%)7 E=9kon | 3A1(Protamex

rlo

gl 2 95°Coll A wHSEE Al E), 3A2(Protamex® @] = 110°ColA WHSEF SEAE), 1A3(Alcalasex] @] 2

125°Coll A wFe8F S=A3E) 2 3A3(Protamex® 2] 2 125Coll A wHSdF GEAE) 4ol2dtl. 142, 1A1 2 3A1
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7= So)abrt glglo, 342, 1A3 @ 3A3 7rollE S92 JER A THIX0.05).

33 Uh(taste)ol A= 125CollA] wHSEkS S d TE(1A3, 3A3)S 95C9 110°CollA] HFSaks Gl A Eo|
HE fo7t gdon, A G AE5E Al o2 X&) sheRs] wAldM aiAe 2ARG olF 125C
Z

Z7o] HE AF Fulo] A FFS WA AL L 5 YA, EE gAHOT 125 A 9
E]

Ll Y7t AFete] ojHth W REA HHgE FEStE zlo] uighEE oz fusiglvt. FIHH
713 % (overall acceptance)olA X 1A1, 3A1 @ 1A2 Y= A3V} =9ka o] Flole FoAd& e A &gk
o}.

AEX o7 gk T @A gAUFEESI(19AO A Alcalase A E ¢} 2l T aAs

(Flavourzyme:Protamex=1:1)& Z&)5 AA]3 v} 95 C T+ 110 C 2%
a7t -G (savory FS 7HAE) +
AE G

A ol

AAld 3. AAAEsE T HEEZY A4 € AP AF
2 AN A= AT A A Az g gkl ES AAEstE S B FEE AR
uMAEstsE At AEEd2 s L e 5& 5319 maltodextrin(D.E.=14.0-19.9)(Daesang Co.,

Kunsan, Korea), Cyclodextrin(D.E.>18.0)(Daesang Co., Kunsan, Korea), Max-1000(D.E.=7.0-9.5)(Matsutani

Korea, Seongnam, Korea) % gum arabic(Kangshin Co. Ltd., Seoul, Korea) & 43FF& AdLA=
AR, 71 % 4 IHEd(wall material) & F/FF 10%(w/v) SEZ &3AH e olF 7 FHE49
Bsd 542 7] & 59 YERAT.
F5
General organoleptic properties of dextrins and arabic gum used in this experiment
Sample Gum arabic Maltodextrin Cyclodextrin MAX-1000
Property
Solubility good good good good
Taste Apple cider sweet sweet no taste
Odor a little sour no odor no odor no odor
Color a light vellow no color no color no color
D.E value Carbohydrate 14.0-19.9 (18.30) D.E.>18.0 7.0-9.5
>85%

Maltodextrine 2AFA|ZGoA] 744 HEAolw 1 AMEHIEY & Ed2 Hausa o). A7)
uke} o], Maltodextrin®] DEZL T2 14.0-19.99] WY =ZA FYs A 5E 18.300|QL(HAMEEA 7)),
okzke] | E 72 JATE. Cyclodextring cyclict®9 EAloR 913to] &4 3

2} 4 2537t wg- $

3 BaEa g, DEFRS 18 o] YERNGITE. Max-10002 DE#ke] ThE dextrin®th AJoid o= Fi1 7hv]
T g3, 1pFE vREe FuEde] I5d gol 38Tt &EA AUtk Gum arabic ofFRAote] FHE
=M we HAHe dFoR, glycoprotein® polysaccharidese] ¥ Z3tEolwl o FA &
arabinose®} ribose®|t}. Gum arabice F= A FAFHl A QFH A (stabilizer) T+ emulsifier® F&2 A8
o mEkA] o] F9] HAAjdE T38| gum arabic? 3FF dextring 835t HH iAot TruE A3

A eeh 22 vAfE
&

B4 1. vAREd A 4¥AE 44

A 1-1. vANEed Euxvge FES<FF(vater insolubility _index, WII) % FE-&3|A|=(water

solubility index. WSI) =4
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n A 7Est B2 0.5 goll 20 nl SHFE H7FsEe] 3,000 rpmell A 2087 ARYFE & AHELS FERESA
FR AMgERon | Aede ug FAZS 3 7)o Bysle] 105TA 443F FoF AN tE 1S
FESANATZ ALgst ofFel o] ALtk
FEGFHAFWI, %) = (AAZ] F/A 52 %) x100

FEGAAFOSI, &) = (5 2FEe] P/ F)x100

FRIEO NACHY FEREAMOR =An, Me =4S TFAEI L 96.96, a: 0.09, b: 1.91% BA
H AA(CR-300, Minolta Co., Osaka, Japan)ZE ©]-88}4 Lgk(lightness), agk(redness), b#k(yellowness)S
45l o, o5 s EUE T (AR)E AT,

L[N

2o 14, P RS F BEE 27

W3S 3 g MRS ES dx2TE ota, IEEHAS HUkste R $o 2Oy d14
E H{ES A E EAWHQ SPME(solid phase micro-extraction)H oz Fr|AES FHEI L

GC/MSD(gas chromatography/mass selective detector)® 7| AES EAsle] tzTolA Hdojx = IS
10022 i Ao ks Attt

2o 1-5. Solid phase microextraction(SPME)l o]t 334 7| F F4]
WSS A8 P TheedalE 9 dizgte e F1dEe] F32 SPME A (Supelco™ Solid Phase
M

icroextraction Fiber Holder, Supelco, Inc., Bellefonte, PA, USA)ES Alg3slEow, S28& fibers
Polydimethylsiloxane/Divinylbenzene(PDMS/DVB) fiber(65 pm coating thickness, Supelco, USA)ES AF&3}31
o}, B4 2 Ao SPME fiber: 220°ColA 30% %<t GC injection portolA] A3} o}g AL&3Th. 20 mL
headspace glass vial(Supelco, Inc., USA)ol Z+} A& 5 g¥ WEr2o] YHEEFE2 hexyl acetate(Sigma
Aldrich Co., St. Louis, MO, USA)E =< 1 pL(91.11 ng)ES Y& 2o aluminum crimp seal(20 mm, open
center)¥} polytetrafluoroethylene (PTFE)/sillicone septum(60 mils) S 2 HE3}ATE. th&o 2 40TolA] 25
B %ot A|8Z nmagnetic bar® WWFSFAA] | fiberE vialWolA =FAAA IFEAFAES ST, &2
£ 220C GC injection portollA 10%-7F fiberE w=ZAZAOoH, SPMEHO] o3 3ukxd AE 9] A

38 MRUYS S

N

M W
e
e
flo
ol

3bA] FE AR el B4 2 H4L Perkin Elmer clarus 600 T GC/MSD(Perkin Elmer Co., Fremont, CA, USA)E
AFE-3F AL, columne DB-WAX™ capillary column(60 m length X 0.25 mm I.D X 0.25 um film thickness,
J&W Scientific, Folsom, CA, USA)S AH&atith. 7498 F2e SPME fibers AA GColl F<lshe]
injection portollAl 1023t @A o™, splitless mode® A5, 2HEZIAIQ] Hed] AEE+ 1.0
em/sec, LB %= 40TolA 583F ME F 220C7HA 4C/min HEE 523 & 1087 HEE=E 248
Arh. MSDEA] =7AE capillary direct interface &%, 220°C; ion source <X, 210C; ionization energy,
70 eV; mass range, 33-350 amu; electron multiplier voltage, 1500 V& 3}%it}.

7y 313 E] AAFA TAHL TEET retention index(RI) H]@ 2 NIST(The national institute of
standards and technology) standard MS library data(Perkin Elmer Co., Fremont, CA, USA)Z ZHA3}%aL,
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=R A g Ee] AHFe YR FFE D (hexyl acetate)S o]&3to] AthE (factor=1, ng/g) & Al
AT
A= 2

Al = = SPSS ver. 12(Statistical Package Inc., Chicago, IL, USA)E o|&3&}e] Hxt FF4
22 JeERQlon | BEAHEA (ANOVA) &2 5% oA 388l tt.

AN 4. BREA, AESD g @ A 2%

e 4-1. v AAE AlxES 919 whE-ek fie ] A Em g Alx

S o] g3 whedk f = gu] EEzu|go] AXE 8, oAuAdolA dextrinFFoll A+ maltodextring
A7VdS AT thS, gum arabicd FEE ZAEHA BEREEXA, & 2 4 BEUAFES 54 vu B4
sto] thg¥ 22 AFxS AAste] A gde R RE w3d i | ANduEE AT, Az
AL AP FFE sacle updte] UFOR AT 5 JEE 2F Ao AFxH 20 L EFHaE 8§79 A
chito] wRkE REE AAFete], (g §A8 I SEE WHH(300-350rpm) Al 7| HA] AFE dald ThgEE
AR T EAIA ZhrEslE dagde &g AAREVE ol &8st FHALE AASL O U s
a3 Brix)e AFEZWEEH7]|E o] gste] BN st Ao & o s 15 BrixtA HEAATL. B
H g g avteREEe] 4%9 oln=AH0.33% (w/v) glutamic acid, 0.42% (w/v) methionine, 0.41%

(w/v) glycine 2 0.99% (w/v) proline) % 3(0.5% (w/v) fructose)S ©o]&3to] ¥F$3ES FX3}o] savorydk
S 71 Ak FHejo 7-E TR E (savory liquid sauce)S A FSHtE. w3 A7) A dEje 7hdHEr v}

(kelp extract), A7 F=ZE(ginger extract) @ o8 WE(ethyl maltol))S 7o o2 B
o]-&3l nAE3E 93 A=A (core material) = ARSI T}

A 4-2. BRAXE 3 ARE Ax

B &2 (wall material)& Ab7] &Aoo el 30%= A48t maltodextrin¥ gum arabicd =

A A AWEZ(A, B, OOEE BX7A%7(spray dryer)(PVIFD 10R, Ilshin Lab Co. Ltd., Daegu)E ©o]&3}e] &
FAZE AAFE o™ oo U3 AFE 7] E 69 YERAAT. E 6914 Z AWE2] maltodextrin P gum
arabic ®¥l&H|E oS3 Ztl : A maltodextrin 20%(w/v) + gum arabic 4%(w/v), B: maltodextrin 16%(w/v)
+ gum arabic 8%(w/v), C: maltodextrin 12%(w/v) + gum arabic 12%(w/v).

£ 6
Spray drying conditions of seasoning powders made with different ratios of maltodextrin and gum
arabic (with food additives)
Samplel) A B ¢
Input temp () 155 173 185
Qutput temp (TC) 96 90 75
Atomizer pressure 170 110 110
(kPa)
Spray velocity (mL/hr) 400m!1 180ml 180ml
Actual yield rate 250m1/72.38¢g 220m1/25.02g 500ml/27.82g
Yield (%) 28.95 11.37 5.57
Remarks Drying is best and the |[Drying is good, but tend|The particles tend to be
particles are fine. to be more hygroscopic bundled together, so
than A, and tend to that the particles do
aggregate particles. not reach a recovery
bottle.
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1)Samplesi A: maltodextrin 20%(w/v) + gum arabic 4%(w/v)
B: maltodextrin 16%(w/v) + gum arabic 8%(w/v)
C: maltodextrin 12%(w/v) + gum arabic 12%(w/v)

*Manufacturing processes: Hydrolysate of soy sauce residue — Concentration (15 0Brix) — Reaction

flavor application — Addition of food additives — Final seasoning product (23 Brix after adding
additives)

A7 E 69l JERH BEeF ZFo], maltodextrin® #H7lEko] ZUFASE £8L B2 AL Fedglon £ 2
TWsle e wEl JFS Wol W Zo=® st ey BFUERY] 7]e 44 EF257F 100
Coldd 29 A4 =2 shut downo] HER FFLEE 90-95 CHS W& HEs Q7 2Es 243ES 3
e,
@ AFAhEel A7bE el BRAXE Fol Axd vARed BU AFS IS vm e
ofF o] o, A7l % 69 HME AXYHY FUAR AEHIET HUteA g1 EFAXE Fd £4s)
A7 mAEEY g AES ddeR A5AAE e o] AAEdon #A5 AL oA WA (odor) 2k
Y(taste)E HEAFEAIH (Quantitative descriptive analysis, QDA)S.Z ZAAsIYETE. ASHAE Y& 1049
THE HAMEA dide FYgiga AFdSEtTe] gistgAl 2 s 3WA oo R deEEH st gk A
Ag g glom, Zu] AxfFol gF) 6719 oY WHENS S Fdte] Mg Fulo] st AE EHES
7b g AETh. BAREAE odor 9} taste® A7 /M oR HAHAOH, FrE 98 HAEWH(SEALE
7V v A w9, g o w: 1)oR FU)EglY. ool didt Ad¥= shr] ® 7ol YERSITE
x 7
The results of quantitative descriptive analysis (QDA) in seasoning powders made by applying of
reaction flavor and spray drying
D Soy sauce— Sweet Onion-like Salty Burnt/meaty Ginger-1like
Odor like
A 6.11+1.27 5.89+1.17 5.56+1.88 5.56+1.13 5.56+1.33 1.33+0.50
B 6.67%1.50 5.11+0.78 5.33%£1.58 5.78+1.79 5.22+1.86 1.33%£0.50
C 6.33+£1.41 5.56+1.24 5.67+£2.12 5.22+1.09 5.22+1.30 1.2240.44
Tastel Bitter Salty Sweet Sour Meaty Nutty
A 3.00%2.00 5.67+1.50 4.33+0.71 2.56+2.13 4.67+0.87 5.2240.67
B 3.56+2.30 5.44+1.13 4.78+£1.30 1.784£0.97 5.11+1.27 5.44+1.24
C 4.67%2.40 5.67+1.41 4.78+1.86 2.56+2.13 4.89+1.45 4.78+1.56
) . .
YA: Gum arabic: maltodextrin=4 : 20 (w/w),
B: Gum arabic: maltodextrin=8 : 16 (w/w),
C: Gum arabic: maltodextrin=12 : 12 (w/w)

F71 & 7ol YER vkel o], WA A= 93RS A8 AR, dek, ok, Subsk(Ee ke, Ay
AN, 271 ) 2 AR T 6FY WAR RdEFEeH, AET e FoAE fld ek (>0.05). B
E ANsTe pgEko] 71 ekl vElga, tgow ek, kuek, gual 9 mr)ek 5 4719 HAlE AY
H|2g o2 AAHAJT. opvt A ol FalA A HATE. THEZH < maltodextrin® gum Arabic®l
dFE Aol st B R Aol7t AL AEEZA ekt

ghA Yr(taste)oll A= &n, Ak, @ub, Ak 378k 9 548 B 5 6F0] R@HAT. AEHAA = At
I 314k gro] 7P Sl 1A HE e, thee R a7k, wuk, Uk g AN Fo® QAHAeH, AR
AFE Asroll= FoA7E JAATHP0.05). 28 FA- A (positive) &2 Q1A% = flavor profile(ZHgsk, <
gk, u7)E 2 gk 143 & FHH0R B gde AR B 255 4 5 AT, BB BRAAY 5
S 2 AR EAS uET Ho mEEH HES Gum arabic©] dextrinol HIE] 1/2 H]EZ H7lE = Aol
sk slox Poskglth
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=

* 8

Spray drying conditions of seasoning powders made with different ratios of maltodextrin and gum
arabic (without food additives)

Samplel) A B ¢
Input temp (TC) 155 165 170
Output temp () 95 90 95
Atomizer pressure 150 150 150
(kPa)
Spray velocity (mL/hr) 400 mL 300 mL 300 mL
Actual yield rate 300 mL/43.62 g 300 mL/68.56 g 300 mL/70.48 g
Yield (%) 14.54 22.85 23.49
Remarks Fine particle, sweet, Fine particle, sweet, Fine particle, sweet,
nutty, onion, and meaty | meaty, onion odor. sour onion and meaty odor.
odor. the weakest sour taste and a moderate the strong sourness.
taste among samples. sourness.

) ) )

lSamplesi A: maltodextrin 20%(w/v) + gum arabic 4%(w/v)
B: maltodextrin 16%(w/v) + gum arabic 8%(w/v)
C: maltodextrin 12%(w/v) + gum arabic 12%(w/v)

*Manufacturing processes: Hydrolysate of soy sauce residue — Concentration (15 0Brix) — Reaction
flavor application — Final seasoning product

A7 & 8ol YER wiel o], RE AgoA whgES FEd 3 Sl o] #eHoR QAR HT.
Methionine?] 2§02 uk&-3F w204 dimethyl disulfide, dimethyl trisulfide, mehional ¢ TFFEAE
o] IEHoR &y, 1V|EF T WAR HEHNT, 9% T2 furaneF®Y WA EO o o= 1Ty
At. FEHAAE maltodextrin THFETF gum arabice] ko] WSFE =olt). twt AEFRTFA Aldlo]
HEHJE=H, gum arabic] o] T7IEFSE Al =AHT. o]H e Ud2 A7 F 59 YERd vEEA
o] #5H EAddA apple cider B} oFke] AFe WAl (sour)E UERE o= &1% gum arabico] U<l
ol Aoz ekttt

A ow A7) AAdE T3 vEELY Fu|EHo] HFT AFY & 2 FEzvRe v JIFE I
AA v 2= 522 maltodextrin 16%(w/v) + gum arabic 8%(w/v)7} g3l I EEZ] wjgn] 2 HrEEd A
o2 FAsGlth. o|F AFE T HAH EED wis] 2 HUES A

AAd 5, vAEEE £E9 sy 54 24 9 JEEF F gun aribic 7T & 43

ERAZE Batel Azd vANEY BUo FREF, RAY(EAE) % BEY PEES 7] 2AdA

Zro]l A5t F 9o YERNATE. E 994 MDE maltodextrin, AGE gum arabics ERATEH

X9

Water solubility index (WSI) and water insolubility index (WII) of seasoning powders made with
various wall materials by spray drying

MDIAGD Moisture WSI WII
(w/v)

0.75%£0.10

20:4 8.80i1.23b2) 92.46+0.552
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16:8 5.59+0.34" 95.50%1.09" 0.83+0.34

12:12 0.87+£0.18

5.5940.35" 93.99+0.79"

lThe ratio of maltodextrin(MD) and gum arabic(AG) adding to liquid seasoning of soy sauce
residue(w/v).

2)a—b Values are significantly different at 5% significance level (/<0.05).

7] #F 90 vpeEb mkel o], Maltodextrin®l F:Z7F 209 wie 12 2 16% W)t & (FEEH) o] &
oA Egkow, AL FodA SAtH(X0.05). vt B84 AERE 7P WEkAwE Al 57k 942§l
Aok, 283 831/ gun arabico] H7FES 8b(w/v)E 39S W 7P stk o] B3I fEEHY] &
A} BEAZY Ak EAS 7For3 A gum arabics 8%(w/v) X & H7leke Ao slEA S g21EkT).

AAd 52, A =7

13

AAAMZA S o]g3sle] mANEY B¢ AF AEE FAste] F 109 YERATE. ® 10914 MD=
maltodextrin, AGE gum arabicS YERNM w/v E38]E e,

¥ 10
The color values of powder seasoning products made with various wall materialsn
Samplem L a b AE
AGEMD=4:20 54.16%0.06" 2.56+0.02" 16.11+0. 10" 45.16%0.08°
AG:ND=8:16 56.25%0.03" 2.86£0.02" 17.58+0.02" 43.7140.02"
AGAD=12:12 59 4540.02° 3.0240.06° 19.19+0.03° 41.40%0.01°

UStandard plate: L; 96.96, a; 0.09, b; 1.91.

2) . . . . .. . .
The ratio of maltodextrin(MD) and gum arabic(AG) adding to liquid seasoning of soy sauce residue

(w/v).

3a—b Values are significantly different at 5% significance level (/%<0.05).

A7) 109 LERL vhsh 2ol, Gun arabic®] Fo] F7HEFE MARL), HME(a) ¥ FAE(D)7} freol3)

A S748k3lan(%0.05), AWMEH(AE)LS ez vk, a2y 7] i 7oA Q1 npel 3ol gum
arabic®] S 1202 7P A5 5 ATl ATre] At yepstenz Aol Al ZT. o]

AE Fo) %2 el gun arabicel FEL sk 1 T AL SAshddr),

A 6. mAFlEEE AT AEELY dextrin® A € AU 2A

AMAld 6-1. dextrin FFo BE FFAX A4 89l

A7) AAld 55 Bl #lgk wle]l wel gum  arabics HEZC  8%(w/v)EE
dextrin(maltodextrin, cyclodextrin % Max-1000)S Z+z} 16%(w/v)*® FH7}ste] BFA
Hlal A3, oAn|Ad3S Sahe] 7Hgul A xuldle] KA Bhxzoz Add AT} &7

Ll

2478 165C 9F 95CE TAS I, automizerdHE 120 kPa® 3 the RLAZ/Z A AT, 72 Alas
1319 500 LFoR 3N W ARG Fakel AH FE3 WARGIA] BEH 54

sk d7= ¥ 119 YeEhyglch.

o
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H* 11

Quality characteristics and yields of seasoning powders made with 3 dextrins plus gum arabic as wall
materials in spray drying processing

Samplen A B ¢

Input temp (TC) 165 165 165

Qutput temp (C) 95 95 95

Atomizer pressure (kPa) 120 120 120

Spray velocity (mL/hr) 400 mL 400 mL 400 mL

Supplying/each (mL) 500 mL 500 mL 500 mL1

vield (&) 38.9422.71" 33.82+1.67" 40.98+2.35"

Remarks It tends to cling to | It dried well, a good and| It dried well, a good
the cyclone, and it | fine particle, and it has| and particle, and it
has a meaty, sweet, a sweet, onion and meaty has a fine nutty,

nutty and onion flavor. sweet, onion and meaty
flavor. flavor.

1)Samplesi A: Maltodextrin 16%(w/v) + gum arabic 8%(w/v)
B: Max-1000 16%(w/v) + gum arabic 8(w/v)
C: Cyclodextrin 16%(w/v) + gum arabic 8%(w/v)

2)Yield Calculation: (amount of recovered powder)/(amount of wall material + core matrial x DBrix) X
100, (n=3)

3)a—b Values are significantly different at 5% significance level (/%<0.05).

*Manufacturing processes: Hydrolysate of soy sauce residue — Concentration(15 DBrix) — Reaction
flavor application — Final seasoning product for spray drying

A7 F 11949 Zo], A= cyclodextring  H7P7HC)  40.98%2 7Y Egow, Tgow
maltodextrin(A), Max-1000(B)2] <=o]lt}. 1g]ar Z} A|EZrol+= 80 FstAl #HA23ATH(X0.05). 18
7] Aol #E1E 5 % . ol M= ZF AR ko] & Aol g, HHEES fF o RA

g o] ¥AE AL sk,

[e}

o oo

B E g, <k, a7l

oft

o=
=

Ao 6-2. dextrin FFol wWE gn] B4

ofk
=)
ME
2
o
td
N
>
M
2
oL
o
=)
o
of
ol
)
Ny
o2l
of
ol
32

359 dextring ol&sto] Axd A Est TLAlF] I

on o] x 129 YERUTE

¥ 12
The results of quantitative descriptive analysis (QDA) in seasoning powders made by applying of
reaction flavor and spray drying
D Soy sauce- Sweet Onion like Salty Burnt/meaty Ginger-like
Odor like
A 5.89+1.05 5.22+1.39 5.33+1.94 5.33+1.73 5.33+0.87 1.00£0.00
B 6.11+1.27 5.78+1.09 5.67£1.50 5.56£1.51 5.44+1.24 1.00£0.00
C 6.33+1.00 5.00+£1.22 5.784+1.48 5.67+1.73 5.33+£1.32 1.11+0.33
Tasten Bitter Salty Sweet Sour Meaty Nut ty
A 3.56+2.83 5.44+1.13 5.11+1.76 2.11+1.05 5.33+£1.80 4.67+1.73
B 4.33+£2.55 5.22%+1.30 4.78+1.09 2.00+1.12 5.22%+1.20 5.11+1.36
C 4.78+2.39 5.33+£1.12 4.11+£1.17 2.22+1.64 4.67+£1.12 4.44+1.59
YA Gum arabic: cyclodextrin=8:16 (w/w)
B: Gum arabic: maltodextrin=8:16 (w/w)
C: Gum arabic: max-1000=8:16 (w/w)

471 3 120 ek kel o], WA (odor) ol M= RS AR BE ARaelM TR sken, A8t
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o2 FATH(P0.05). ThEom Fopak(iEs ghobdAl), & WAl, a7]sF 2@ ko] Hgtow, AWAlE
ol A AAFHAT. 53] cyclodextring HEEAZ A3 A5 AdlME maltodextrin 2 max-1000S A

Coll Hl3te] WHEF FEREES F3to] A" F(E, S93F, 173, 9 )9 =7t
cyclodextrin® & E2F&o] tE EEART AT 70, AeHorE st A <l
218 Aog #daskk. G(taste)oldE 7)ol cyclodextrin A& F(AE AM7F 7FF =& ZF=s vkl
W Ars Bdv. ojHd A3E E3 cyclodextrino] WA oA &} mpR A R o Ed

of FHaSdol &S Fsiv. wEbd A7) & 11 3 F 129 AHRRE AE=HR2A dextrin &
o)

1>
o

¢

&
o
>,
b
(ov]

)

o Ty
-

N
=
ot

Aol 6-3. dextrin FFol wE FwdheF, FAM B B8A A

HEZE T dextrin TFl WE FEIH, B (RAE) 2 =84 HEE Adste] &7 & 139 u

* 13

Water solubility index (WSI) and water insolubility index (WII) of seasoning powders made with
various wall materials by spray drying

Dextrin:AGl) Moisture WSI WII
MD:AG(16:8) 10.28+0.17" 91.12+0.47° 0.50%0.29
CD:AG(16:8) 9.61+0.44" 91.37+1.32° 1.02£0.35

MAX-1000:AG(16:8) | 2oy ) g 93.59+0.9" 1.04%0.29

1)The ratio of maltodextrin(MD), cyclodextrin(CD) and max-1000 to gum arabic(AG) is 16:8(w/v) of
adding to liquid seasoning of soy sauce residue.

2‘)a—b Values are significantly different at 5% significance level (/<0.05).

A7 % 139 yERA mpel o], FESIEE nax-1000 FUMAEIF P 9k gL o2 cyclodextrin,

maltodextrin® <=oldtt. &HZ=WSDOME max-1000 H7FAE7F b =ka, vSo2  cyclodextrin,

maltodextrin®] =o]ATH(/X0.05). &} EEAWIDAE 2318 maltodextrin H7MAIE7F 71 whokar,
202 cyclodextrin @ max-10002] <=o]At}.

Ao 6-4. dextrin FFo] WE AT =A

tom oo e A= &7 ¥ 149 JERQCE

ol

W, REAY TR BE AEE 54

X 14
The color values of seasoning powders made with various wall materials by spray dryingn
samp1e” L a b AE
SD AG:(D=8:16 64.2940.04" 3.3940.03" 21.84%0.03" 44.0240.00°
S AG:MAX-1000=8:16 54.03%0.00" 2.70+0.01° 16.28+0.02" 43.01%0.00"
SD AG:ND=8:16 56.2540.03° 2.86£0.02" 17.58+0.02° 43.7140.02"
FD AG:NAX-1000=8:16 36.80%0.01" 3.07£0.05 6.12+0.02" 60.38+0.01"

YStandard plate: L; 96.96, a; 0.09. b; 1.91.

2) . . . .
SD: spray drying, FD: Vacuum Freezer drying, AG: gum arabic, CD: cyclodextrin, Max-1000:
commercial name of maltodextrin.

3)a—b Values are significantly different at 5% significance level (/<0.05).
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71 F 149 YERR vkel o], cyclodextring H7Fsh AS7F AT} b =9ka, thS 02 maltodextrin,
max-1000 =22 Fo3HA W th(P<0.05). #H o2 A=E HrlE Ao fARUFE Wieglo] wel F2o]
Wo] S w=rh, gy AR 2 AT AE max-10000] cyclodextrin®th Yol ZHE ZH(AR) A=

7P w2 gE HEhiSie

dl garEd A3EE AEE AFED)S vMud A3 BRARS AFS) ds) WA wg ol B
AxE ARG W AFEAAL We) A AT ¥ Faol SFFEe & 4 Ax, AHAHeA
= RRAZTL YA AAeA el Aow B,

T A7) BEAZ AEEY] S A7) 9l SEM BEAS AAEEom(2.00k) o2 = 5o YERYATE.

BY CARE B ddzuge gurl 15 Brix 7/} 952 92248 24 G(v/v) FHAZHoH
NA v &S oS3 Zrh: A maltodextrin: gum arabic=2:1 ratio, B: cyclodextrin: gum arabic=2:1 ratio,
C: max-1000: gum arabic=2:1 ratio. %= 5049} Zo] max-1000S Y=x}7F & FA @ WA maltodextrine W
1 &2 3L, cyclodextrin® I L7} W&S& FRls3ict.

(]

EHOR B AAdE B B

o,

(&3l%) 2 B8 AR NEE FFHoz 4% Z, cyclodextrin
2713 A 871 48 dextrinFE F71e Zo] nls] BAAHE © % 9

A
o
= =
o, e Fago] M rde® gum arabicyt A HEEH
o]
=

adzte] mHTEE wEs] fle] FARIAAY A (SEN (CZ/MIRA T LMH/H.S.  TESCAN,
W, 7F Alme] 5ol wht 500-2,0000 vl RSt 7 AR (Image 1 WA 8)e] 7}
54 2 EAEAE 8] & 15¢0 dEhY

Iz 15
No Drying condition Wall materials ratio (W/V)D iemp of| Magnification
reaction flavor factor
o
1 Vacuum freeze drying max—-1000 : gum arabic= 16:8 110 500 x
2 Spray drying maltodextrin : gum arabic= 20:4 95 2.00 k x
3 Spray drying maltodextrin : gum arabic= 16:8 95 2.00 k x
4 Spray drying maltodextrin : gum arabic= 12:12 95 1.00 k x
5 Spray drying cyclodextrin @ gum arabic= 16:8 95 1.00 k x
6 Spray drying max—1000 : gum arabic= 16:8 95 1.00 k x
7 Spray drying max—1000 : gum arabic= 16:8 110 1.00 k x
8 Spray drying max—1000 : gum arabic= 16:8 125 1.00 k x
5k A7) 3159 ZF AlEe] SEM B4 AdE = 6o vehdict
T 60 vERd vk} Zo], WFFA 1% image 12 YAVF FHOoE FAAE A AF vlE 48 ke
Ao 2 et Image 2~4% ¥ EEZ S maltodextrino] gt gum arabic®] S A3 4929, oA
2 427 BAHUE A4S 2. BAUE YEE gum arabic §E7F S oS FEIGIY. ohe
O % gum arabicd] FEE 8= 1AL IHEAS 3t image 3, 5, 69 HSES Hude] HW | image
6(max-1000)°] maltodextrin 2 cyclodextrin® 7}3F imageol] W3] YA}l FA7|7F A SH EAo] =25
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=
olo

SF § % 2%(95, 110 ¥ 125 C) Z7oA 9] 3utA S| H B4

A7) ® 3ol gt EAATlFREE P v 2xAg A fF #eHA A9E B Fodor)E 110C

e
2

o] Whgo] 95C 2 125°C Bt} S5k, P(taste)ol A= 95°C7F 110C 2 125 CRel $-F=aholch. e} B
3} ol Al 95CeF 11009 WSS Gox7h §1eS & = QUATHIX0.05).

olo] ¥ AAdoME 24 & A IPA FFES ] B9 1-5 2 1-69149 o] Solid phase
microextraction(SPME)ell <3t 34 dr|AdES B4 2 FASe] dr|dRe] Z2nds HESA 35T

olo W3k A= FE 160 e

£ 16

Volatile flavor compounds in the enzymatic hydrolysates of soy sauce residue with reaction flavor
technology (RFT)U (unit: ng/g)
Compounds Rr” Temp at RFT

95 110 125
f(\igshydes and Ketones 19.81+78.02" 797.224310.80" 774.35490.36"
2-Methylpropanal 21 40 1449 59" 21.24+13.20" 24.3941.95
2-Butanone 782 11.6140.29" 3.30+2.06" 3.2442.09"
3-Methylbutanal 792 1214.10455.37° 338.44+208.93" 320.94+19.95"
Hexanal 879 | o 61 87431 43° 37.44+33.08"
Heptanal Hs3 e 16.2440.98" 6.82+1.23
Benzaldehyde W7 173 86+14.46" 260.37+71.16" 296.41+41.24°
5-methyl-2- 1578 | +2.98" +4.43"
furancarbonxaldehyde 0.07%2.95 1065449
Phenylacetaldehyde 1598 18,00i5.41b 74.61+33.81" 36,91i23,44ab
benzyl methyl ketone 1753 _b b 6.91+1.87"
2-Pheny1-2-butenal 1912 9. 1040.20" 15.09+7.10" 24.68+17.32"
l(kg(;matic hydrocarbons 31.7248.16 75.84440.37 49.28+19.26'
2-Methoxyphenol 1813 7 9641.97" 10.16+5.41° 13.85+6.83"
Phenol 1961 |1 9940 49° 1.1540.34" 1.4440.21"
4-Ethyl-2-methoxyphenol | 1999 19 4915 o5° 23.83+12.33" 18.06+4.84’
4-EthyIphenol 2146 13 4040.85° 8.48+4.20" 5.37+3.61"
4-Vinyl-2-methoxyphenol 2187 9 27492 75 39.93+18.31" 10.56+3.98"
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Acids (8) 46.03+4.31° 184.72+59.87" 133.57+21.19"
Acetic acid 1346 119 1348.42° 46.82+18.35' 27.4247.49"
Propanoic acid 1453 0.3540 16" b P
2-methylpropanoic acid 1469 K 5014106 2 51+1 61b
d-Methylpentanoic acid | 1589 34 5946 50" 58.24+16.91° 39.34£3.00"
Hexanoic acid 177919 00+0.67" 1.03%1.03" 3.28+0.79’
5-Hydroxy-2-methyl-3- 1856 b 70.00+95 48" 57 1249 98"
hexenoic acid o -
Octanoic acid 201019 0440.23° 0.25+0.11" 0.34+0.24"
Nonanoic acid 2133 | 3.36+1.39" 3.56%1.54'
Alcohols (6) 65.41+15.86" 81.11+33.26" 41.59+35.31°
3-Methylbutanol 1076 1g 6544.81° 11.82£8.48" 1.9740.22°
3-Methyl-2-butanol 1242 0.0440.01" 06440 94° 0.0640.02°
1-Octen-3-ol 1367 2 05+0 39“ _b _b
2,3-Butanediol 1511 4 4545 98° _a _a
S-Wethylthio=lopropanol | 1666 15 45 g’ 23.89+8.47" 6.94+0.65'
2-Phenylethanol 1869 14679+ 12 42" 44.75+33.61° 32.614+34.89"
Furans (6) 46.20+31.21° 27.25+8.37" 22.58+2.23"
2-Methylfuran ™19 7841.68" 0.62+0.53" 0.43+0.24"
2-Ethylfuran 811 17 1345.03° 0.4140.29" 0.5840.34"
2-Ethyl-5-methylfuran 849 1.094+0 83" b b
2-Pentylfuran 1132 32 66426 52° b b
Furfural 1389 19 2840.44" 16.19+6.70" 19.51+1.51°
9 1435 b a b

, + + +
lethy ! thio)methyl ] fur 0.27+0.16 10.02+4.29 2.06+0.46
an
%é‘)lontaining compounds 81.74+31.98" 1,566.47+374.53"  [1,270.90+150.34"
Methylthiol acetate 861 0.8940 21° b b
Dimethyl disulfide 872 |37.34x14.89" 411.01£204.13" 645.34£2.97"
Dimethyl trisulfide 1294 130 204 14.43° 1,009.72+187.40°  |571.18+£131.39"
Methional 1385 17 o4x1.21" 16.9145.78" 10.99+3.02"
Benzylmethyl sulfide 1620 16 07+1.65" 6.10%6.35' 13.3648. 43"
Benzothiazole 1962 122.73454.61° 30.03+10.97"
Miscellaneous compounds 38 69+16.70" b b
(1) -
1,2-Diethoxyethane (4.40min) b b

38.69+16.70"
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ib) . .
Concentration (ng/g) of each compound was calculated as a relative content to hexyl acetate
(91.12 ng/g) put in sample (factor=1).

2) . . .
Reaction flavor technology was executed at 95, 110 and 125°C with enzymatic hydrolysate of soy
sauce residue.

3) . . ™

Retention index on Supelcowax 10 column.
4) . .

Mean concentration®SD of SPME extractions(n=3).
5)

Not detected.

a-b Values are significantly different superscript in the same raw at 5% significance level
(/%<0.05).

A7 3% 160 YERA mRel Zo], F 42709 FEHEC] SAHES USIT. olFdA JtERdEEE
(aldehydes, ketones) 10, W&F%3}¢&F(aromatic hydrocarbons) 5
%, 933P EF 62, EIEE 1207 FAFAY. 95CE WSS FEFAS Ao F 34E] A=

0

, 110°C9] A$E= 342 125CE 35%0] 77t EA4RS Felsr).

o=z A4E [/ E F NERHIFERE TS5 Tl wEt o] S
Dimethyl disulfide % dimethyl trisulfides =% F7Fe} &4 Fol3tA E7138F5
(/%0.05). ¥bHo| 4% F2F(2-methylfuran, 2-ethylfuran, 2-ethyl-5-methylfuran ¥ 2-pentylfuran)<

2-ethyl-5-methylfuran % 2-pentylfurane 110°C o] FREE AZE % ¢kgit}. sl2wds)
T FgEFe 2=Svke A Frbeidlt. 59 vbeEF F=EZEQl 3-methylbutanal (2FEF) 9
benzaldehyde( =38k % FolatA F71eS #2183 tHX0.05).

uAAEst BEERrEE Axsy] e HA v 20E Fgsy] sk thed ol AA vAMfES A
zxote] FEstE 9% 7HEAdS At IEEEEA max-1000 (16%) 2 gum arabic(8%)<S #H7Felslom
Az vAFlER e A5LS HAESI] oo tigt Z3E sHr] & 179 YERASIT.
x 17
Spray drying conditions of seasoning powders produced under various reaction flavor conditions
)
Samplel A B C
Input temp (C) 155 165 170
Output temp (TC) 95 90 95
Atomizer pressure (kPa) 150 150 150
Spray velocity 400 400 400
(mL/hr)
Actual yield rate 300ml/55.64g 300ml/52.85g 300m1/59.10g
Remarks fine particle, sweet, fine particle, sweet, Burnt flavor is
nutty, onion and meaty| nutty, onion and meaty covering the other
flavor flavor. The flavor flavor
level is stronger than
the sample A.
)
1Samplesl
A max-1000 16%(w/v) + gum arabic 8%(w/v) with reaction flavor at 95C, 2 hr.
B: max-1000 16%(w/v) + gum arabic 8%(w/v) with reaction flavor at 110C, 2 hr.
C: max-1000 16%(w/v) + gum arabic 8%(w/v) with reaction flavor at 125C, 2 hr.
*Manufacturing processes: Hydrolysate of soy sauce residue — Concentration (15 0Brix) — Reaction
flavor application — Final seasoning product.

A7) % 179 YER vlel o], mAlR T dFH EAA AolE Wt 125 TolM WS Fx3k H5
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= ® JHAZE v Adste] ' WAl o9l v e Eskr7E dEdd. 2y 95 B 110 T E=3AM = v

ARG AL g, mashv, Fokgel AW, 110 TEAC 95 T AuTh WA Fwst AW B
Felsheleh

X 18
The results of quantitative descriptive analysis in seasoning powders by applying reaction flavor and
spray drying
D Soy sauce- Sweet Onion-like Salty Burnt /meaty Ginger-like
Odor like
A 4.22i1.SGa 4.00£2.06 5.33£1.73 5.22+1.48 6.89+1.90 1.10£0.00
B 5.44i1.013b 5.33£1.73 6.22+£1.56 5.44+1.51 5.89+£1.05 1.11£0.33
C 5.89i1.17h 4.67£1.66 6.00£1.41 5.44+1.33 6.00+£1.32 1.11£0.33
Taste Bitter Salty Sweet Sour Meaty Nutty
A 16.8942.200  [3.89+1.90" [2.56+1.59° 2.44£2.01 13 5641 51° 3.00£1.58
B 15.00+1.87" |[5.67+1.58" |4.67+1.58" 2AEL 5 4141 36 4.33%1.73
Col4. 2204259 |[5.4441.51" |[3.80+1.17" 2.56£2.07 15 564151 4.56£1.51
1)AI gum arabic: max-1000=8:16(w/w), 125TC.
B: gum arabic: max-1000=8:16(w/w), 110C.
C: gum arabic: max—-1000=8:16(w/w), 95C.
2)a—b Values are significantly different at 5% significance level (/%<0.05).

A7 F 189 YEbd miel o], mr)E(EE B WAD)S 125T ZAA b AsHA vEda, foatE
AR 2Eb ol 0 gEe FolEAT. o 95 % 10T 2UL 019 FEAE uo] MR Fug
BT gEd WAl 2 FAFEE GobA WADAE 10T X e ExAdANT 1 B FE
2 7R3, pEEelAE 95C7F 7P =gt WM 125C 2l &uke] oAl F3laL(P<0.05),
g w)a 2 3148 e 7bg e J4E GERQILA0.05), wHE] 950 110°Cl M E e
et Wb BRAZE nAfedAte] s R 93 LRz ALe 9509 o] A HAEE o
= gt

Ao 8-4, WrE3F A8 2uH wpE SRR FA(EIE) 9 B8 AT 53 2% 7 A5

7 s Ag Ll ME FRIY, LY(SAE) L BEH AEE S48kl 3] T 199 e,

I 19
Water solubility index (WSI) and water insolubility index (WII) of seasoning powders made at
various temperature of reaction flavorD
Temp (C) Moisture WSI WII
95 8 6440 012 93.78+1.09 0.864+0.18
110 6.7840. 35" 94.79+0.46 0.78+0.68
125 5 4940 05" 94.55+0.82 0.514+0.95
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1)The ratio of max-1000 to gum arabic(AG) is 16:8(w/v) of adding to liquid seasoning of soy sauce
residue.

2)a—b Values are significantly different at 5% significance level (/<0.05).

2371 3 199 wEb vps} o], TS WS w24 2 B84 A9 st figla, Als 3t
2 uEhbA ETR(P>0.05). vk AR FEggTe] Sr7b HoldeE: frolahAl dobxtt
(7<0.05). ol WS fFieohs SR WAES Axdhs 7heSAdE 9FE vAA g1 2
FARAN 9FE vAE Ao gelaigint. webA kel 2nxde gor FudRe) oA

=

4
Ed2 A4 oS ngAse, Brazs nARadae) e 44 g 05 T wed
2F
=

AAle 9. EExvE TAREdAY R A= Y

Aol 9-1. VA Ed T Abe] A w4

ol ool Al ZHguF EAVIFREES (15 Brix)d TS obA Ao HA whgek 271(95 C)ollA] W
SEFE AEAT F IAEELAS FEHE AEelo vAREEE YAE AZXT b ok 72 EEA] P EF
S 3437 A3 4 o5 YA IR ZRAYS BAEITE. 7F AEEAS A Este] Y] 44
1-50] uw}2} SPMEH o2 d7|AES X3 total ion chromatogram Z3E &= 79 Ye At

A 9-2. R vl AREAe] F BEE 5

= 79 el AR ZRadS won e3e gut AA5REE(15 Brix)d weEs FEA7 AL
AN (Mdzrs)2A4 2T (control )2 3¢le™, olF Wz F IV|HE FFE 10082 Fi1, IEE
A(dextrin @ gum arabic)d &7 WA Fof] B AxTo A A vAHEs} Edo] FEd= A
4 )y e A9EA FomA & niee Faad. oo ud A%E ¥ 200] Lehnglc).
F 20
Flavor holding capacity of wall materials in formating of microencapsulation in spray
drying (Unit: ng/g)
. . 2) 2) 2)
Sample Seasoning llquldD MAX/AG7 CD/AG7 MD/AG7
16/8 16/8 16/8
FlaVO(TFAa)mO“m 773.97+232.84"" 959.10440.41°  |494.42469.29°  |120.41+9.71°
Retention of 100 33.48 63.88 15.56
FA (%)

) . o

1Seasoning liquid was made by reaction flavor technology at 95C, 2hr.

2) . . .

7MAX/AG: Max-1000: gum arabic= 16:8, CD/AG; Cyclodextrin: gum arabic= 16:8, MD/AG;

Maltodextrin: gum arabic= 16:8.

3)

3Mean value£S.D.

abe, Mean values having the different superscripts in each row are significantly (P<0.05) by

Duncan's test.
A7) F 200 VR ko) o], BRAZS] Ao AREVEE 1000)0% T 7 BT PuiEe
7 sj9gae AWy FIPRL BAGe] 1 F FRw=3)S AN, Gun arbics] FFE AREVE P

ZFo] 8v= AAHFAY. cyclodextring 16%(w/v) H7FsH H9-7F 63.88%2 & HF&S YEMY. o=
max-1000% 16%(w/v) 713k %7} 33.48%010 3L, maltodextrine 16%(w/v) H7}s+ A4+ 15.56%= 3 B
o] 74 whth(x0.05). wWEta HEEAR cyclodextrin 2 Gum arbics XA I o]5S 27 16 6 L
8% = XFA7|= Ao] 71 afdor &S HFH F v 2AYE FA3.
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AAld 10. HA x4 AAIFY Az 2 FEAEA

Ay Ee] o) ATl ARE i ddd o]2774A], FERIVE THERARERl IPdEkS o] &8ty mAveR
HES I3 nAHEEs st AL & 8 BAER Yo 1 &S v AshAE ey ).

olF AAeR H whgxd FTHT E AR 8.79%(w/v)E ¥ o 0.4%(v/w) Alcalase & FH7bste] Rk

(300 rpm)3FHA 50 CollA 2 hrset 12} 7F=R&et. gSoz hgakel 0.43%(w/w)7F ¥ %== Flavozymed}

tlo

ProtamexZ 1:1 W] &= AH7}sle] 50°CollA aHH300 rpm)3HEA 4.43 hrsel 23} 72a)ate;, 98°Coll A 105

1 EaE BEAE A gAREe pEAECGHhe Bedn. 43NS FAstel 30 Brix/tA sHea
z a2

7heEslEol] 0.5% fructose, 0.33% glutamic acid, 0.42% methionine,

0.41% glycine, 0.99% proline(w/v)S A7}8ke] autoclaved| Al 95 CollA] 2 A7+ wkSAZITh, A% W7 &
o, ZuE EHog AEHIES YEr(fructose, salt, stevia powder, THAPEEE, A 55 5). 9
Bras de=t}l = cyclodextrin 16%(w/v) 2 gum arabic 8%(w/v)<S Yilx EFAZAZITH. ojuje A
ZZ2AL QTeE 165C, ETEE 95C, Automizer €S 120 kPao]™, 400 mL/hro] BE&w2 xg]sla A
AES =

G

T AVe e HAES B Aoz RE savoryE S A wAad ERzRug(AAE)S
ot % 9o vtEbd upe} Zo] zHEHF 1.76 KgO 2 RE nA7Ed Eiuzxn)

Ot

g Bounel Az AAEe EAL olur] g8 A7MEA ARl et AFEA FAANE
e}

APsiiet. o=k A FHl= = 100 dYEhliion ARt 24 A3E sr] #2100 veEhAiY

* 21
Proximate composition and nutrient components of savory seasoning
powder made from enzymatic hydrolysate soy sauce residue
Items Amount (g/100 g)
Moisture 10.7
Carbohydratel) 53.3
)

Sugarz 23.7
Protein 12.8
Fat 2.4
Ash 20.8
Salt (mg/100g) 7,910.2
Saturated fat 0.1
Trans fat 0.0
Cholesterol 0.0
Calories (kcal/100 g) 286.0

1)Carbohydrate = 100 - (moisturetproteintfat+ash)

2)Total free sugar was analysed by HPLC

7] & 216 JERA wiel o], B o] AlAE e 10.7%%0m, ZohwlEe 12 .8%%dvh. 1E]a &
Arat 3| 7o 747k 2. 4% 2 20.8%ITh. WhHo| di= 7 91%E R AEorE= o Fefo|girt. E A
Wk 0,192 vl wiokar, Edlaxdal 2 Y sHES W AEHA &gt & So] nud = FvAF
Hzu o FAEA(FFA 49(6),766-771, 2016)3} Blwatd, zehwldsl 2wk H52d ko] Mgl
Z3ES wg- vk 53] B AAFY dks 450 Ak ol A4 wlg A9 Ve iU
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ted 817] 3 220] YERAATE.
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£ 22
Free amino acids in seasoning powder made from the enzymatic hydrolysate of soy sauce residue
Free amino acid Amount (mg/100g)
Aspartic acid 1.07i0.211)
Threonine 14.47£0.90
Serine 9.66+0.66
Glutamic acid 17.254+0.51
Proline 128.474+18.87
Glycine 28.27%£1.12
Alanine 21.09£1.18
Citrulline 8.20%£0.74
Valine 46.71£0.52
Methionine 65.21£1.61
Isoleucine 49.86%1.96
Leucine 94.19+4.57
Tyrosine 21.37£0.45
Phenylalanine 58.74+1.01
B-Alanine 1.73£0.09
B -Aminoisobutyric acid 7.394+0.64
¥ “Amino-n-butyric acid 2.28+0.02
1-Methylhistidine 5.12+0.60
Tryptopan 2.82+0.14
Ornitine 0.84%0.22
Lysine 4.73+0.73
Arginine 1.40£0.21
Phosphoser ine N D.Z)
Taurine N. D.
Phosphoethanolamine N. D.
Urea N. D.
Hydroxyproline N. D.
Asparagine N. D.
Sarcocine N. D.
a-Aminoadipic acid N. D.
a—Aminobutyric acid N. D.
Cystine N. D.
Histidine N. D.
3-Methylhistidine N. D.
Carnosine N. D.
Anserine N. D.
Hydroxylysine N. D.
Total 591.04£5.56
" Mean£S.D (n=3).
Y Not detected.
71 3 2200 vbERA wpe} o], wiAZlEd EEu|me] F fEobi]iAt S 591.04 mghEAl 3 5o
Az w4 FEolr). of olaio] W aabE ABRAEel Hsle] 1Hgule] wuld g
H] 528k fEol x|t dxFol o] He Ao WY, 53] proline ¥ methionine?] $HFo] e A
MRS fES] AR ATEARA O AEF 9E oz st
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£ 23
Heavy metals and minerals in seasoning powder made from the enzyme hydrolysate of soy sauce
residue
Mineral and heavy metal Amount (mg/kg)
Mineral Ca 1,547.00448.68"
K 3,109.89+£226.02
Mg 549.56+18.87
Zn 1.01£0.04
Na (g/100g) 6.50%0.20
Fe 2.80%+0.47
Cu 3.024+0.49
bin N.D”
Heavy Pb N.D.
metal Cd N.D.
Cr N.D.
As N.D.
i»)
Mean+S.D (n=3).
2‘)Not detected.

47) F 2300 vhebdl wsh o], Na o] o] 6.5 gh® 7Hd Wo] EASA:, TheOR Kol Lo
Atk Ca ©]>& 1,547 mgh, Mg ©]>& 549.56 mghZ o5 459 F-71do] AAFe F7]
e @ Cu o]ee HFoT ZA5Q L, MnolLe AEE R ko).

i)
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o. F
Fo% oS B3 Ax Pb, Cd, Cr E As 9 & o] A3 HEHA o}, B AAEL A FAEtH
oA ebdst Fuzuagl A A5tk

F 24

Total viable cell and coliform bacteria in seasoning powder made

)
from enzymatic hydrolysate soy sauce residue’ (CFU/g)

Coliform bacteria Total viable cell count
N.D” n<10

"Mean£SD (n=5)
2)N.DZ Not detected

7] & 240] vhebdl wish o], QWbAlFE 10 CFU/g olste AEES HAgoms ¥ AAES 4EFAY
A2F FolA BEvAEoR BHE S ASe HASAT. FAHOD odd HAL HU(NIIE HF
FA A BFRT L BPFS SHOR PEAAY} 1 FAL WEAGD, AWAFE FRAFA )
c=0, me0gt: AT Q7] Wl 1 FAL WS P19 ARG EdE B #@e) e o4
e RE U] BUEnR AAES AFN YA WolA] s Buxrne A2 s,

_28_



ZIHSd 10-2019-0134196

=g
ZEH]
EH2
8.79% Soy sauce residue (w/v) was 8.79% Soy sauce residue (w/v) was
putted to 200mL DW, hydrolyzed by putted to 200mL DW, hydrolyzed
0.4% (v/w) Alcalase at 50°C, pH 7.0 by 0.4% (w/w) Protamex at 50°C,
for 2hr, putted 0.43% (w/w) mixed pH 6.5 for 2hr, putted 0.43% (w/w)
enzymes (Flavourzyme : Protamex=1:1) Flavourzyme hydrolyzed for 4.43hr.
hydrolyzed for 443hr. Inactivation at Inactivation at 98°C for 10min,
98°C for 10min, filtration, filtration.
Hydrolysate was Hydrolysate was Hydrolysate was Hydrolysate was Hydrolysate was Hydrolysate was
reacted with 0.5% reacted with reacted with reacted with 0.5% reacted with reacted with
(wav) fructose, 0.5% (w/v) 0.5% (wW/v) (w) fructose, 0.5% (w/v) 0.5% (w/v)
0.33% (w/v) fructose, 0.33% fructose, 0.33% 0.33% (w/v) fructose, 0.33% fructose, 0.33%
glutamic acid, (wW/V) glutamic (w/v) glutamic glutamic acid, (w/v) glutamic (w/V) glutamic
0.42% (w/v) acid, 0.42% (W) acid, 0.42% (w/v) 0.42% (W/v) acid, 042% (w/v) acid, 0.42% (W)
methionine, methionine, methionine, methionine, methionine, methionine,
0.41% (w/v) 0.41% (W/V) 0.41% (wW/V) 0.41% (w/v) 041% (wW/v) 041% (W/v)
glycine and glycine and glycine and glycine and glycine and glycine and
0.99% (w/v) 0.99% (w/v) 0.99% (w/v) 0.99% (w/v) 0.99% (w/v) 0.989% (w/v)
proline at 93°C proline at 110°C proline at 130°C proline at 93°C proline at 110°C proline at 130°C
for 2hrin a for 2hr. for 2hr. for 2hrina for 2hr. for 2hr.
shaking water shaking water
bath. bath.
1A1 1A2 1A3 3A1 3A2 3A3
EH3
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k1
N2
o

Enzyme

(soy sauce residue)
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‘Concentration

(<20°Brix)

| Mixing ratio Check with

Preparation of
material (Control. Sample
n
T Mixing  ratio  of  Wall
-H"' =ation materials with core material
L
I : _ Check of Atomizer
Spray Drying condition conditions. air heater, flow
rate
i
Powdered products.
ali eaament &
(Seasoning powder: ﬁnl:iu =i
Control, Product-1)

_33_



Flow sheet for making savory seasoning powder product

E54% + V29 879%WN) [20 U

+ 01N NaOHE pH 702 Zt&= =, JHEE: O3 o] 04%(v/w) Alcalase H7}
O|E 7zl Hr2 FoflM 300mme= WHBHEAM so°coljA] 2h 59 1k 7p 2

+ 7HEER0] 0A3%(wiwW) Pt Bl == flavourzymedt protamaxE L1HIEE It

0|F T3 Hr2SFofM 300mmoE DESHEA 50°C0|A 4.43h@dh 25min) SO 24 Fp 2

+
98 *CofAl 10 E7F 52 =Fds)
L
ot (E= #y 22 - &7 = E=HZIE M2
L
He™M = ca 19 1]
L4
30 "Brix A 5= [ca 133 1]
L
HiS32F 7 & 2 =(Reaction flavor technology) [ca 1.365 L]
¥ rEE S 2h 2 45%0) ohSn 22 HE= ®Hib
+ 0.5% fructose, 0.33% glutamic acid, 042% methionine, 0.41% glycine,
+ 0.99% proline(w/v) Total 2.65%
Autoclave 0| A 95°CO| A 2A17H SOt BHS
L
H2HE2OR| B2
+

AS 87l 87HwW NV [ca 1626 L]
fructose ; 8.00%, Salt : 10%, Stevia powder : 0.05%, GMP 0.10%, Kelp extract : 0.35%,
Ginger extract : 0.35%, Ethyl maltol : 0.30%(w/v] total 19.15%

+

Balg 87 (Cyclodextrin 16% + gum Arabic 8%(w/v), Total 249%) [ca 2.016L]
+

BoHE(E T 165°C, EF2 = 95°C, Automizer 253- 120 kPa,

HO=o: 400 mL/hr) [5=5 ca 40.98%]

+
AMEIE [ca 040 kg)
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