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Effects of Freeze Drying Protectant on Quality of Lactic Acid Bacteria
Fermented Food Prepared from Milk or Egg White Powder

Young-Tae Ko and Jung-Hwa Kang
Department of Foods and Nutrition, Duksung Women's University

Abstract

Lactic acid bacteria(LAB) fermented food was prepared with milk or egg white powder(EWP) and added
with freeze drying protectant(FDP). 0.2% of Tween 80 or 1% of ascorbate was added to milk sample and
3% of raffinose or 1% of ascorbate was added to EWP sample. Effects of FDP on sensory property, volatile
aroma compounds and physical property of LAB fermented food were investigated. In case of non-freeze
dried samples, sensory properties of milk sample with ascorbate were slightly better than those of reference
sample(milk), while sensory properties of EWP sample or EWP sample with FDP were slightly inferior to
reference sample. Sensory properties of all of the freeze dried/reconstituted samples were not different.
Sensory properties of milk sample with ascorbate were reduced by freeze drying/reconstitution, while those
of sample with ascorbate were not changed. Although all of the volatile aroma compounds were reduced by
freeze drying, the residual ratio was slightly different between milk samples and EWP samples. Difference
in volatile aroma compounds between milk samples and EWP samples before freeze drying was relatively
large, while difference between two sample groups after freeze drying/reconstitution was relatively small.
Rheological properties of milk samples were markedly changed by freeze drying/reconstitution, while those
of EWP samples were changed slightly.
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AH7bete] UE HAFERANEFES YFAZINZ L
acidophilus®] BE-&& ZAEEEH, ¥FAx ¥
HEEL 100-204%2 FAa3T 1 4 A= A
% 7]1Ad we} Apolz} sl R

g 3o} B0 9 = bR GhE AL
TFUEAEel] PE 2B FA| (Freeze Drying Protectant:
FDP) 5%-2 A7}3l HAge AEES 2B ©
$3 2L ARE A9 &, FDPe - == 3y
Fuz ghE HAPERAF B9 U¥x Lacwobacillus
acidophilusE 5 (freezing)l] 28t EA}C2HEE B
IEAE vepiA] skt A7 FDP 7hed o
F= YEAZ(freeze drying)ll 2| S22 HE:
BIRAE Jeplon, old EdE VAGH =
M EgA 5y FDPE F5¢ o wel Ao
7F dsieh. $FA1E] 3H71E Tween 803} ascorbate
= 47 02%} 1%7F AA =, iRt 3
7F4 raffinose®} ascorbate= 22t 3%2} 1%7} A%
Zolglt

B =5 dimOd ALE Aot YEAze 2
sty Ao A7) Aased, 3z F 2
Ate) AEEE Fol7] #sld #H71™ FDP7L
= EgE ghE AAPEEAEFY FA(FeH
EA, 3 3] AR, el v g3 24
= o] B 79 Exjoldt. iR dojAl 2
HE 7122 dld $HAIRNE 02%%] Tween 805}
1%2] ascorbate® Z+Zt Arsir, HHED A8
3%2] raffinose®} 1%2} ascorbate® zHzt FH7}slgiwt
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M= 3 AlSf
FATLEAF A2 Y22 AFEILdRD), Y

21t casein(Sigma Chemical Co., USA)¥ EE®H1

&, Yakuri Pure Chemicals Co., Japan)S- ARM-3}3it}.
YEAZ R IA(FDP)EE Tween 80(1F, Yakuri Pure
Chemicals Co.), sodium L-ascorbate(Z-F, Yakuri Pure
Chemicals Co.) ¥ D-(+)-raffinose pentahydrate(5-7,
Junsei Chmical Co., Japan)$ AM-3}HT}. 3 4A 37)
AP EHeo EFEAZE  acetone, n-propanol,
butanol(E&, Junsei Chemical Co.), ethanol(GCH-,
99.8%, Merck Co., FR.Germany), diacetyl (GC-%,
99%, BDH Chemicals Ltd., England) ¥ acetoin(GC
£ 98%, Fluka Chemie, SwitzerlandyZ AH&-3l9ic)

ABTE

Lactobacillus acidophilus(KCTC 2182) TFFE A4
3lglon], HEL wix| 2= MRS ¥R (Difco Lab.,
USAYE AM8-slgot

FAUFAIES M=

55 a2 J|AR AMEAY, T 3%W/
V), 7HIQl 3%(W/V)S 53 29%(W/V)E AHdd 5
F54 Wo] 71 @Hl7)(Coming Model PC-320, USA)
2 3¥3 EgAz #0E V1AL oc: A E
FZo)A 2087 7FEA S F 40°CE A]FZ MRS
BA R A 247 wioFst RARE v L 3%(V/
V)] ul&@¥ 100 CFUMmL)E HEsled 40°Co 3}
2716 2447 =X 182 ZHESSHAL AR )
LEA .

YESZZTESH|(FOP)2| A7t HARUGAIES| WS
S HEHE

FHY FARPLEAIE 100 mLol]l AdE SRl
432171 FDPE Z47te] yE=HZ dAFH Arlsix
7rdambr| 2 383 3R F, 300 mLy cell((F) o
218, Model FB-0300p)] 20 mL ¥3 2AYG) =2
#oez g2 oS -70°CY PFI(Forma Scientific,
Inc., Model 9174 5087 %A1 ¥, W53z
(&) YA, Model FD-5505P)& A1-2(25~29°C)ell A
€+27] &% 50°C, 3189 10mmTorrd] 22 AA 24
A1z BEARAZG A2} 429 AEE celdl| &
7] Aol M Yoz Yol A2 AMSE W7
50ce] WA Easlgc

HAPUEAES| 59

A Aele) AEE gaE sl At ¥eA
23 ARE adE AM-SlER, dA A AEF
g8z 3= Al 30°CY AMFeE Beldied A}
2390t BUE fiFd AR e dEAE A
9] cell @ HA A& FFF PFAZ F cell F
AZx A& FH Aoz A

s BN ZAL

A2e] W A7+ pH ¥ AF4e) w3}, A
WHEAES] AT Abe, Bk, AA SN B9 A
B 52 32l 18AFeR Y YEAx He
A|2E 18A)7r WHEA|F] A 8ol FDPE 247 AT
4 sl sl anle 383 4l 5°C A
TejA) 2447 whig F FolHell 30mLH Fel 3
ARdelAl el Folen], WEAR F AR A
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BE 5°C WAANA 2447 Wg F A%
22 ZAMIAA el Fict #5HA W £
EHERMEC == M RELC F81929, 34t
Y ApdgEE T8 vl IR F A3ean
HlolMe 892 AARIE e, 7|3 =gL 5
44 AN AR 747 3931 33e) AA ZA}
5 AT

FUH B YEES

AR EAFS] A 3] AR $HE 39
73 gl 318} o]@¢] wpgzl Zom, split ratiot: 5.0:
1 2 23354,

ot 53

AL A F9] #iEE Data-Autoanalyzer-Sotware
£ 748 #FEls} 9725 Rheometer(Sun Scientific
Co., Model Compac-100, Tokyo, Japan)2 &3 3l¢c}.
2442 SUN-Rheometer®] HFAAFACE Fiz
st}

F27lA 24712 REAR A&el| FDPE 47 o
Ay Yrlsin rldanbr|2 383 sl 5°C
YARG A 24417 vhEdE ¥ rheometer2 HWH3LF
(maximum weight), -2 (adhesiveness), 73 =(hardness)
£ A ARl AR 35 AWt 24
AN F, A = AR A 2AE
dYsl 2 ol ABE SHFE O, 8 A
& FeM 35+ 1 mm el AAsT HFEY A%
HES &9 343 ¥ F E047 AR

Table 1. Conditions of Rheometer Operation

= T3 ez 2Asgloed, 249 EE AE
8 XL 10£1°CE $2131K9H. Rheometerd] 2hEE
AL Table 13} 2},

Xzl M2l W 24

AlY Aab= PC-STAT(University of Georgia, USA)
software®3 AM-3led F-test(ANOVAS} H2f2)x} 7
) B ttest® FA A

r- P g -

S 549| HE}

E dFdME FHRONAM doA AHE 7122 3
o $HAIBoE 02%2] Tween 803 1%2] ascorbate
E 74 o)l R Ao 3%9 raffinose
9} 1%9] ascorbate® 22 F7bstd () WEAAZ A9
659 A& M2 vlasl:= I5HAK(Table 2), (i)
YEAZ F BUAF) 639 AR M2 v|aspe
W5 AAKTable 3), (i) FFHE Ao Al=s} YA
Z X BN ABE M2 v|asle #5FAN(Table
4, Table 55 77t AR3HEH.

Table 2% $-f+ = IYELE E FHAPLEA
FL HEE 953 OL JEARAIIRA G A
o|A FDPE Zt7t $ldlA 73 s=2 Hrlslz, 6
71 A &el dEle] GFH| A PO R WeAANE
AAgt Ajo|et. A AMFA<Q] 7] 3 E (overall accept-
abilityys B, EFA&EFAIR)R] He 5000 v]&
3le] Tween 803} ascorbate H7IA|BE 5029 5232

Mode 20 Holding time(sec) 0
RH Real Test type Hardness
PIT Press Adaptor type Circle
REP(Repeat) 1 Adaptor area(cm?) 12.57
Max. weight(kg) 2 Sample type V-Round
Penetration depth(mm) 4 Sample height (mm) 20
Table speed(mm/min) 180

Table 2. Sensory properties of fermented food prepared with milk or egg white powder”

Milk Milk+Tween 80 Milk+Ascorbate EWP EWP+Raffinose EWP+Ascorbate
Overall acceptability ~ 5.00° 5.02°10.10 5231036 475°1+0.33 4.73°+0.36 4731025
Taste 5.00 5.00° 521°+£0.36 4.67°10.32 4.65°1£0.35 4.67°1£0.28
Odor 5.00* 5.00° 5.06*+0.17 477°+0.33 4.81°+0.25 4.83°+0.24
Texture 5.00° 5.02°£0.10 5.00* 4.83°+0.24 4.83°+0.24 4.83°+0.24
Color 5.00* 5.00° 5.00° 5.00° 5.00° 5.007

DSamples were prepared from milk or mixture of EWP, casein, glucose and FDP fermented with L. acidophilus for 18 hr.
**Any two means in a row not followed by the same letter are significantly different at the 5% level. The scores were assigned
numerical values 1 to 9 with "no difference between sample and reference" equaling 5, "extremely better than reference”

equaling 9 and "extremely inferior to reference” equaling 1.
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Table 3. Sensory properties of freeze dried/reconstituted fermented food prepared with milk or egg white powder”

Milk Milk+Tween 80 Milk+Ascorbate EWP EWP+Raffinose EWP+Ascorbate
Overall acceptability ~ 5.00* 5.02'+0.10 5.13*+022 5.00°+0.44 5.02*+043 5.00°+047
Taste 5.00* 5.00° 5.100+£0.21 4.73*+0.33 4.73°+0.33 4.71°£0.36
QOdor 5.00° 5.00° 51321022 4.83°+0.24 4.83°1+0.24 4.83°1£0.24
Texture 5.00% 490°+£0.25 5.00® 517°£0.43 517°+043 5.17°+£043
Color 5.00* 5.00°% 5.00 5.00 5.00°* 5.00

USamples were prepared from milk or mixture of milk, casein, glucose and FDP fermented with L. acidophilus for 18 hr,

freeze dried and reconstituted with water.
**See footnote in Table 2.

2 A9 #2AY g4 2 A9E Jehlen, £3)
ascorbate H7MA8E FoHel AolE JERITH(p<0.05).
3BH JlRAA B (EWP)®) raffinose % ascorbate &
7} R RS Hee 77 475, 473, 47382
A BEFEAR(milk)2) 5.085 ok Wigken] 2 f2
Aql 2ol Hehdth(p<0.05). Ftaste)] 7= Auk
Q) 7)15%e] 749} o] TS RFAEEF
Al#)e} vlarsle] ascorbate M7} AIBE oA -
$8)3, G EYA BRE oh AzIgon {9
Ql zte]E Bth(p<0.05). FA (odor)?} 2| 7H(texture)
o A$E $FAEE] PYEYABHET s $
3 f-2Hql zlolE Bth(p<0.05). 2=t A4
(colory EE A& Alojel]l Fo|7} gl

ol Aol ANE fokshd a3 7. &, ¥EAx
A AR #A5H BEAS Huldel 7axE V)EL
2 By, FFAEG-FAIR)9 v 2Ed ascorbate A
7} $RAEE WA EAe] thh eIt Iy
WA S = FDP7} AV B S #eH &
Ao) oA Wit il BEA B REe] e EAo]l
FABGRAB)ES 53 Ao i HZ3oe
Azpl= 8, WA, 2A7ke] Aajel dAE gx)3cn
g 4 3l B3] 237 A EFAEE-RAR R
ko] vl y, Hoele fAlAdeld ulsled, R
AR Motke] ok | vl T(less smooth), F-3)
Ato)71 BlARt ThA F3) 232 A FA) (pasty stickiness)
< AU gleiM WeH BA A3k} Ule]

Table 32 $-f- Bt PHRUE ghE FARPERA
F& YEAES F ¥eAzxy 9 2" 29 5
U3t ofe] AFFE A AHrsle] EBYE o O
vEA YO o) AlRe] I5H BAL viug 2
ol HHMAQ] 7|3 BFABG-FAIR)] He
50000 wlwsle o} A FE 5.00~5.1322 F2)FH<)
o)z} %2 H(p<0.05), S Y ETIA| B 0] TRA
Az38led FFAlEe} F2-e xlelrl 21312 (p<0.05),

WA= ascorbate M7} SHAZI} Tk $gEb, o}

W EGA o] ik A Fdle EFEA 9 FH
zpol 8 B vh(p<0.05). &M A} FFA| 89} H]
asle] Tween 80 A7} $-FAlEGo] Foj3 oz wigt
25 (p<0.05), TFE A BE Al dsleh A B
E A& Apele) z}e]7} glsiet

ol A9 AHE gofsid o5 2 §, WEHx
F BN A8 W5 AL AwkHel Jax
£ 7|F0= ¥y, EFAERHFHARE GE 559
AlBA}elell z}ol7} ¢igieh. Table 39| AAES A3}
o By kel 7|3=e] Ay} A7 e
Ageh= o] HAZ XA Stz Jqe A
Heh= oha 2ol SislEdl, BEHERAY ARY
W54 BAE ot JAEGE A gl &
IS U= Aoz dNEL F, o2 #5HAL
Eo] XAHg Z1E HAEEAY comment #), EF
ABEGFAIE FDP 7 $RA1RY A9 3%
Az F kel YT FolM £ d7lM F+
g s wEE SFEGR 2F2E) A
Jih= o o]gejA] 9o, ulx o £iE ®
=78 Ik AH3ge. 53] d¥-9 PN
52 $RET 2 =78 kit Zjsigcl. &
B YFAEAY] 3o YRR e 7
ABREECH MM, REEY, M) Fobd 'MYE 87
2E EA 8T2E)| /gl AHgsideh ey ¢
W Rk 280 739 ghat WAL Al BB Bt
F PR} i HEz:ele A AubHg] 7EEE
F A EEE Alolo] & Aol7} gl AR Jelytin
Al g

Table 4= FDP2A ascorbate’} H7}e $-frAl&2)
A) 35Ax Az B) P53 F EUAA AEY
FsA BEAL 713 Egee uwst Hleldh (AX
59 AMubHql 7|3 % 73394 w5l BUEE
62724 FolH oz A3y 2 (p<0.01), B, WA,
2317, AT (AR vlZEe BRIEZE F2H
o2 AZ3AHp<0.05 £ p<0.01). BYIRL] HE
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Table 4. Comparison of sensory properties of (A)
fermented milk+ascorbate and (B) freeze dried/
reconstituted milk+ascorbate

Table 5. Comparison of sensory properties of (A)
fermented EWP+ascorbate and (B) freeze dried/
reconstituted EWP+ascorbate

" 1y (B) Reconstituted (A) (B) Reconstituted
(A) Milk+ascorbate™ " oy o corbate? EWP+ascorbate?  EWP-+ascorbate?
Overall acceptability ~ 7.33 £0.49** 6.27+0.46 Overall acceptability 7.00° 7.00
Taste 747 £0.52%* 6.271£0.46 Taste 7.00 7.00
Odor 7.20£0.41%% 6.871+0.35 Odor 6.931+0.26 6.93£0.26
Texture 7.47 £0.52%* 6.331£0.49 Texture 6.931+0.26 6.801£0.41
Color 7.40£0.51** 6.67+£0.49 Color 7.00 7.00

USample prepared from milk and ascorbate.

YSample freeze dried and reconstituted with water.
"Hedonic Scale value, 9: Like extremely, 5: Neither like
nor dislike, 1: Dislike extremely

**p<0.01
*p<0.05

7} 9 ol WellM dFE ule} o] YEAE F
BU ] SRR 2R A A, HAA, 3A
A zsped B Q7N FF3A} Fe "HYHE 87
2E"S A AjEA gomz 9HA FeH B4
o] gt g4l 2A7He] AFE 23, 23] A
3= oAl 5 EAY O 84F o, dAL A
Aol|7lz] g3kg Fo AF WA EAO RE 84
7} 23" AubE]l 71320 Ak ez Al
o} o]lEH o2 HA, AFA, A i3 AL
227 "t FeEe] 3L w|XE= Ao AA oA
o, A2 ZAZEe] g, WA, Yafel|7lR] 3k
u)Hel. 1 o]f= %A EX(sensory properties)e]
EgHel, TBHql EAo|BE |, WA, A A
A4 59 A 840 F7 E9Hez EAfEe
AolglZ|Eoke M2 f7]42s FAE AW gl
A oz A 84v) FUElESL, AAsE U8 &
AEE 1 G A HE A2 AlaldY.

WSS e FaEyene] yi-g e
2, "W AL (sensory evaluation)@ A]E-] JiE A
Q) EAl w Roldifferent disciplineys T2} ¥
Aol AAAQ 7l (all the senses)S HEEA] E s of
gopar 7)esta e, Akl gt o3t A
o= AlF] W5 EAe|d o s1R] Aol NH
Hog EAsh= Ao] oz}t ByHoz A3 A
£ AU givlE £ A7 23S SElEse A
ojc}.,

upxjete g ghA] A A2 BAIEY AxkAQl
712 %7} 627012k AQld, o] £AE 73 EYO
ol W7 AP A slightly better'o] F=E A
224 (ARE9 733 £, "moderately better"s} ¥]IL
B thh B Hpolxnt Ao E o AF o

USample prepared from EWP and ascorbate.

2Sample freeze dried and reconstituted with water.
YHedonic Scale value, 9: Like extremely, 5: Neither like
nor dislike, 1: Dislike extremely

< FAE ozl Aol

Table 5= FDPZA| ascorbate’} 7} LA
29 (A) ¥3AR A3} (B) WA F HUAZ A
29 FAE 7A=Y Ooz vm3t Aeoldt. (AN
g9l BYES] AubHel 7|3EE 247 7.008 7.00
22 zol7} gisler, T AR Apojell= B, WA, 2
Az, A2y 25 zbol7l giidh. HEHARIEY] AE
Z|9] 8]3(comments)&ell= (BRI Z2|Fto| (AW
2Yo AHA, AFA, 34 g ol 7A=Y
o, AAZ BYIES A7 $207) 68002 (AMIE
9] 6937 tA 2ol 32 o] AE zo|RE
FroAd S Ve Al 43k (p<0.05).

Table 49} Table 59 A3 Qo3 o3t 2.
3, ascorbate H7} -FAIEE JEAZA 3o
W54 EAo] A= 2, ascorbate F7b i Ed
A8 YEAZAE 23l Bed BAle] ws]
A skt ol=d Az PFARAE ] F Al
u|X= ¢ggFo] ME & FQldl, L o]f5= Table 4
2] ABE AR &30 Flolu YEARA
4 F 2 kel W3sg] o), Table 59 Al&E
W ki) 28] &3l Alo|um2 YFAax F El3)
Hele 1 AAte] "dYE 9F2E"S EAln F4
g2 7] W-Felet Al $frAlRe) R
A 8o By F AAFe] ol o]E Ao F-d
chillAle] Ajolol|A] 711 A og AlgEd,

2l 30| MEQ| M5}

2 M E A BEE 3F(3-FA 8, Tween 80
A7} $-FA18, ascorbate M7} -AlE)F R
A B8 3FCIYELAE, raffinose H7F FHELA|
2, ascorbate 7} FHEEAR) () FFA=E A
(i) BEAFE F BUAR] 289 3L 3] AR
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Table 6. Composition of volatile aroma compounds in samples before and after freeze drying” (unit: ppm)
Sampl Acetone Ethanol Diacetyl Butanol Acetoin
es
amp Before After Before After Before After Before After Before After
Milk 5.252 0.727 3927 0491 1.777 0.780 0.397 0.184 3.395 0.580
+0903 0102 10679 10.099 10311 10098 10085 10052 10900 +0.109
Milk+Tween 80 6.150 0.632 5.682 0450 2920 0.857 0.313 0.213 10.782 0.881
! ee t1.514 10132 £1.505 0.122 10669 +0.142 0086 0052 1911 10277
Milk+Ascorbate 5.791 1.174 5.588 0.609 3.086 1.281 0.356 0.233 8.981 0.778
+0981 10286 +1.035 +0.170 10548 10308 0068 10075 +1.687 H0.252
EWP 0.591 0.487 5.058 0.597 1.366 0.973 0428 0.191 1.202 0.206
+0.105 10080 10933 10085 10229 +0.125 0113 +0.045 10595 $0.061
EWP+Raffinose 0.695 0.558 10444 0436 1.492 0.948 0472 0.264 1.235 0.248
+0.159 $0.053 +£1.861 10.134 10296 10248 0093 $0.143 10471 10.096
EWP+Ascorbate 1.004 0.685 7.557 0.603 2,062 1.347 0.581 0.219 1.384 0.275
10.168 10128 £1.524 30.127 10583 +0.182 10.194 +0.115 +0480 $0.101
"Mean values and standard deviations of 18 or more replications
Table 7. Recovery ratio of volatile aroma compounds after freeze drying (unit: %)
Samples Acetone Ethanol Diacetyl Butanol Acetoin
Milk 13.8 125 439 463 17.1
Milk+Tween 80 10.3 79 29.3 68.1 82
Milk+Ascorbate 203 10.8 41.5 654 8.7
EWP 824 11.8 71.2 4.6 17.1
EWP+Raffinose 80.3 42 63.5 559 20.1
EWP+Ascorbate 65.4 8.0 65.3 377 19.9

W3S oas chromatograph® ¥-43}%t). Table 62 L.
acidophilus2. HE3lo] THE HARPLRAIFS F33)
A 8] AdB-el acetone, ethanol, diacetyl, butanol,
acetion®] Ao (ppmyS ehd Heo|w, Table 72 4
FAZRE Fo Lg%y e Held.

Table 63 Table 7& AA¥] AESS ¥y o3t
2 g A AR 4 4 UH () WEA ) A
9] F5 wet G2ARL PFAR 2l ZE
A 37 AR sl ci(Table 7). 3480l 7}
A e 7S raffinose F7F FHELA|R Y ethanol
ol 4.2%), 7H & AL HHELA 8] acetoned]
ATH82.4%). (ii) -FAIBFE YL BHE Abo]o]]
X 35go] o o patterng 2 TH(Table 7). ol
£ B9 acetone®] 352 A8 10.3~203%
Qldl W)ste] Wi R LA B 65.4~82.4%°] %
Diacetyl®] 3|52 $FAl8REo] 29.3~43.9%214] H]
sle P ELA B RS 63.5~71.2%%ATF. Acetoin?] 3]
80 QAR 82~17.1%UH st
AR 17.1~201%Q0). Gii) P4 ) AR F
Foll wel g2, AR By REA] Bk
7] AE{ee YEHAx AHo:=(Before) o]z} H)
XA FHor}, PEAZAE Foll=(After) I o]}
Bl zRIck(Table 6). ol Eo] acetone¥ o] W&

Ax A $FABBS 5252~6.150 ppmo) L YRt
Al2#e] A9 0.591~1.004 ppmelgiont, WEAR
Foll= 727t 0.632~1.114 ppma} 0.487~0.657 ppme) %
o} Acetoin %2 Y5HAx A $SHABBHS
3.395~10.782 ppm, ‘FH-FEA BH-LS 1.202~1.384 ppm
dd vlEl FEAE Folle= 27 0.580~0.881 ppmet
0.206~0.275 ppme]%i=t. (iv) Butanol®] 73-$-2 #)9)3}
e P5AE A9 ABeME FDP 37} Al&7} FDP
v A7 ARG 3R ] RS el e
v, WEAEAUE AlBeME FDP 7ML vzt
# Abeldl & zle)7}t gAek(Table 6). &, ethanol®] 73
$+ WEAE A $HAEE 3927 ppmelH ¥] 3},
FDP 37} $-RAI8EE2 5.588~5.682 ppme]™, YE2
Z A PR 83 5058 ppme| T FDPA7} &
LA B 7,557 ~10.444 ppmeldE] BI3ld, FEAZE F
o= 2 ko] Zt7Z} 0.491 ppm, 0.450~0.605 ppm X
0.597 ppm, 0.436 ~0.603 ppmo| %A=},

WEAze o5l A 7] ARl adhe o]
e 5NN AMSEHE AFAY AN
A 3] A AUt AASNY] el 7 ¥)
AARe] 3gge] zel7} e AL 74 e #E
Aol 27| djFoleta AlREH.
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Table 8. Rheological properties of fermented samples (Before) and freeze dried /reconstituted sample (After)”

Sample Max. weight (g) Adbhesiveness (g) Hardness (g/cm?)
Mik N 253 EX 10331
Milk¢Tween80  ppor o 50 13658
Milk+Ascorbate B:fft(;rre ;‘7”5) -l.g(s) i?;(l)g
EWP Aer 20 150 1915
EWP+Raffinose 1%:2:;_6 Z;g :}Zg %(l)ggg
EWP+Ascorbate ]ifggre igg %(5)(5) %33(7)(3)

"Mean values of four or more replications

2 SAZAT N0 W) 2o AT 24
Sged WEARe skl mE AR Y P
7] A% Wl Adeie AR Hodckn wusiy
31, 39} o)O Rt skl Aol BEEAE
AL Wrlsled BE APIRAEY HBY ) A
2o MRS 2AM A7l YEAEZ 2E A=
o 04 ) QRS WPl Aieke A By
3,7 74 JEE ARME Ao} slokn BIs)
Ak olsh Ze Ak £ A7) A3k} Ao] Y
ek Aeleh

Prto| Bisl

38 T2 ES] Mt(heology)S FAE AZAE
AHgste] A E(viscosity)E A= ALE gle
o2 @A o] I3 A|B7L we] 83l B A7
oM HAggslA] Oou R rheometerS ARE3l AR
2] F 9 3}F(maximum weight), 534 (adhesiveness),
74 E(hardness)E FA31wt. "HHE5F"S rheometer

2] #7} ABel AU o = FHoY ¥(forceyE 9
o}slal, B34S F71 AReA wiy g o A8}
Fol RAEE= F(force)S 7|8} Hardness:=
strength, sample height, distance ZH22HE AREE,
strength= max. weighZ}>-25€] A=t} Rheometer
9] dawoll e FHA S AL A8 HE
(viscosity)?} ¥ AHTA L glow, Al £x)7}
E2 7= Fale Fok O Table 8 639
ABEFAIEE 3F, U 35 Ysx A
& F AR BAE A5 d2 Azoid). wA
SHARE ¥ JYEHAZR A(Before)2] FHW3FE
e 435-455800), FEARAEY FAfter)e] £F
T 245~305%2 FrAslglony, 349 AdAe JF
Az A9 13.5~17.504 85~9.028 ztAdgy, 3
E% 18.136~19.72490 4 10.331~13.658% ZA3tadcd.
&, YAz 2t AR FHslE, HAA,
A=z} A ZAsiged, olBdt Ags WEaZEed
o)Fled HRAIBRES HErt S A= 9

FRre®) Force(9)
2501
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1001 1004
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N oo [ I— 5 P
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Fig. 1. Rheology graph of fermented food prepared from
milk added with ascorbate.

16.0°

Fig. 2. Rheology graph of freeze dried/reconstituted food
prepared from milk added with ascorbate.
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Figure 13} 2% ascorbate”} 71 $-FA)88k] W)
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graphs B H|slF 31g, F-FHA -11geld w5
o, WFAZAY F(Figure 2)°] graphE B s}
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°]7] 93l H71e YF5HEH I A (Freeze Drying
Protectant : FDPY} 9~ Ei= 22 gk RAAKF
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Ayl miXe S ZAEEY. SR E 02%
2] Tween 803} 1%2] ascorbate® Z+zt Ar)slx, 3
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z+ sl dga 2 AHE dgn () “357*
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8)9} v)@ale] ascorbate H7} $FHAIEE A5 E
Ae] ga 53k o, R UAE == FDP
7 DA A BAo] ta Ay
(2) YFHZ F BYAF A8 A5 BEFANR
(AR o2 558 AR Alele) xlo)7) gl
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o P5H BAe] A=, ascorbate H7} FYE
LA R YEAZAEY gste] F5H SAlo] 3
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AE-9] Fiol Wt GEAT $FAETH Py EY
AlBge] A ) AE e PEHXE A=
zpol7} Bl Fov), YEAZR/EUT Folx o)
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