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Effects of Freeze Drying Protectant Added to Lactic Acid Bacteria
Fermented Food Prepared from Milk or Egg White Powder on
Growth and Organoleptic Properties

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 from milk or egg white powder (EWP) and added
with five kinds of freeze drying protectant (FDP). Effects of FDP on growth and acid production of LAB
were investigated. Effects of FDP on organoleptic properties of LAB fermented food were also studied. (1)
Some of FDPs showed protective effect against damage to Lactobacillus acidophilus in LAB fermented food
during freeze drying, while FDP did not show any protective effect against damage to L. acidophilus during
freezing. This protective effect differed with substrate and concentration of FDP. (2) Optimum concentration
of Tween 80 and ascorbate added to milk sample was 0.2 % (W/V) and 1 %(W/V), respectively, Optimum
concentration of raffinose and ascorbate added to EWP sample was 3 %(W/V) and 1 %(W/V), respectively.
(3) Among FDPs added to L. casei fermented food, raffinose and ascorbate added to EWP sample showed
FDP effect. Among FDPs added to L. delbrueckii fermented food, raffinose added to EWP sample showed
FDP effect. (4) Samples added with MSG showed MSG taste. Milk sample added with ascorbate showed
slightly more acid taste than reference sample, while taste of EWP sample added with ascobate did not differ
with reference sample. Tween 80 added to milk sample or EWP sample improved texture of LAB fermented
food.
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acidophilusZ- "HR 3k BHE RAARPLEAIFE FAA
Z5ta AEEE e, FEAE Fo 4EE
2 100~21.1%2 #F] FFHeh AF-fel E3E
of wte}l zjelz} qldeh. I1ob of M= whwjRya) FhA|
Qo] FLFAEAL Yrlsle] G HAPUEANES
EAAZET L acidophilus®] AEEE RARBIHE
d, $AAx F AEEL 100~-204%2 RAHFS A
% 7RSS, PHED, A8E2EA] FH Fel =
gt ztel7h et oA ARE E W), ATYEE
A|ES EAAZE o Pdse A o) "3
B2 FAAZ BIA 5L AHEsle] AdS 23
= Ao| "aghe o F stk

B B2 $f v vhEge vhE Ak
PUEAIE SHMFE B34 (Freeze Drying Protectant
. FDPYE #7}3li FDP7) HAkwe] $37E F A
283 PAAPLEAIF] 7|3 uA e GFE =
A}sle Aolo}. FDPEE F4 4 dnjAdge] AAE
#z35le] Tween 80, MSG, inositol, raffinose
ascorbate 558 A3}

g % Ul

HE WALt

AL EAE Alze] Y82 ASeidRd), 3
Hrk casein(Sigma Chemical Co., USA)Z EE%
(15, Yakuri Pure Chemicals Co., Japany® AH8-3}31
o $4A7F ¥ 34 (FDP)2+& Tween 80(1%, Yakuri
Pure Chemicals Co.), sodium L-glutamate, sodium L-
ascorbate(E, Yakuri Chemicals Co.), myo-inositol
(Research  Organics Inc., USA) 2 D-(+)-raffinose
pentahydrate(3-, Junsei Chemical Co., JapanyE A&
shgie

Mg

Lactobacillus acidophilus (KCTC 2182), Lactobacillus
casei (IFO 3425), Lactobacillus delbrueckii (IFO 3202)
T5E AHgstgon Zakte) HEE wixlEE MRS
LA Al (Difco Lab., USAYE AHS-sldc).

HApeEMES M=

52 gz 7jdE AR PR 3%(W/
V), casein 3%(W/V)% EET 2(W/V)E Add 5
ool o] 7R @7} (Coming Model PC-320, USA)
2 233 XA FHE 7)1Ae e0cE: IAE
Szl A 2087 7HAAEE F 40°CE 43131 MRS

AR uRR| oA 24A)7F vkt AARE vl & 3%(V/
viel ul&cHg 100CFUmMDHE J&3le] 4002 32
71l A1 24A17F sl

SZ7x HSH|(FDP)2| Aot Rt e EAEe| &4
% SEU=

Za]g FHAHEPEEAIE 100mo] AR FF5l
43812170 FDPE 77k 9AFH Hrislar 7 antr]
2 2R3 EFEY F 300mlY cel((F) A
Model FB-0300)] 20ml ¥3 Y ((F) =AY
2 g o .70°Cce] Y¥5l(Forma Scientific, Inc.,
Model 91704 5087 SAAIZ F, FAAZINEGE)
oxldl, Model FD-5505P)& A1-&(25-29°CellA 83
7} &% 50°C, ¢F8 10 mmTorr®] 2713kl A 244 7F
EAAZAZG. Azvl g8d A8E celel B2 A
elolA] el Yol 282 AME w7iA] 5°Ce]
Aol Wpsiget.

AU SAES] 54 W MR
272 vpge ARz 759 A, e
A1-2-(25~29°C)ll 9087t ubxjgted A E] Hgn)

Mokl MKt pH EF

Aakie) A& pHE 34317] flsle AIRE 30°C
o] Atz fEstslgel. BRlg Hsked 7R A
28] Fape FAAZR A9 cell Y AA A8 FH
F EAAZR F9 cell ¥ ARNBY FH9 o]
A sleleh. et pHel S 207 AREE
i

XEel 2| ¥ 24

A% A= PCSTAT (University of Georgia,
USA) software!'%8 Al8-3}ed F-testt ANOVAS} FAF
oa Az FAH =g

% ON

E471% HSH|(FDPY Mihrel Msnt LMo O
Rle=gE

B AgoME $F Ex e vhE Ak
A dAge] FDPE H7slal §42 ®x &
AZ3 W Laciobacillus acidophilus 158 ¥ 3ol
o)X o S WSt 1x10] screen test oA &
FR593 QulAYe] AnE #3123l FDP 5%
(Tween 80: 0.1%, MSG: 1%, inositol: 15%,
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Table 1. Effects of FDP on viable cell count and pH of L. acidophilus fermented food prepared from milk

Sample Milk Milk+Tween 80  Milk+MSG Milk+Inositol ~ Milk+Raffinose = Milk+Ascorbate
Treatment 0.1%) (1.0%) (1.5%) (1.5%) (0.5%)
Before  417x10%a  388X10°%a 441 <10%  330X10°04  453x10a 346X 10°a
. freczing  (100%) (100%) (100%) (100%) (100%) (100%)
Véztl’l'e After | 291%10°%a 341X 10°% 38610 306X 10° 323%10' 307X 10°a
ool freezing _ (69.8%) (87.9%) (87.5%) (92.7%) (71.3%) (88.7%)
Froeze  453%<10°%  LO4X 10 540% [0%ab 840X 10%c 602X 10%b 839X 10°c
drying  (109%) (26.8%) (12.2%) (25.5%) (13.3%) (24.2%)
fB"’f‘?“’ 417 415 4.53 415 416 431
reezing
pH After 425 423 4.58 420 421 440
reezing
Freeze 422 422 458 422 422 442
drying

"Viable cell count: Colony forming unit (CFU). Mean values of ten or more replications.
PpH : Median values of four or more replications.

a-c : Any two means in a row not followed by the same letter are significantly different at the 5% level.

Table 2. Effects of FDP on viable cell count and pH of L. acidophilus fermented food prepared from egg white powder”

\Sample EWP EWP+Tween 80 EWP+MSG EWP+Inositol EWP+Raffinose EWP+Ascorbate
Treatment (0.1%) (1.0%) (1.5%) (1.5%) (0.5%)
Before 2.76 X 10% 3.11x10% 3.39 X 10% 2.99 X 10% 2.99 % 10% 292X 10%
freezing (100%) (100%) (100%) (100%) (100%) (100%)
Vf‘tl"le After | 257<10%  260<10%  254x100  195x10%  279<100  260x10%
Coim freezing (93.1%) (83.6%) (74.9%) (65.2%) (93.3%) (89.0%)
Freeze 4.80%10a 3.07X10'a 1.04 X 10% 7.08X10'b 8.25% 10"bc 7.26 X 10'b
drying (17.4%) (9.9%) (30.7%) (23.7%) (27.6%) (24.9%)
Before 4.09 4.09 4.53 4.08 4.09 433
freezing
pH r‘:“f;‘i’;g 412 409 4.59 4.09 4.09 432
Freeze 416 4.14 454 417 4.15 437
drying

USee footnote in Table 1.

raffinose : 1.5%, ascorbate : 0.5%)S AR}

Table 12 $-FAI&ANM L acidophilus® 3T
HEE el A2 X FDP7) A7bEAl 9 Al
B2 By 34 A9 #4E 10023 s F
Fo} FAAZE ¥ ATTE 69.8%% 109%2 A
gk 3 - ARl 5359 FDPE A7 34,
24 ol EE Al87} $HA89) vlEsle] 2]
gl zpe]7} s19d e (p<0.05), EHAZE Foll: Tween
80, inositol, ascorbate M7} A|87} -FelAel zjeolE v}
Ellch(p<0.05). 2 F¢ HETE 69.8~92.7%°|H,
FAAZ 3o AETE 109~268% FEolgict. 3
pHE 52 = 3R 2sld ] Wz ¢l
21}, FDP 7}8d¥ MSGe} ascorbate H7} AlBE
£ Al8XET pHF 3o

Table 23= BN BM L acidophilus B2
W3E Jepd o2 FDP7F A7HER] @42 AlEE
¥ 4 Feo FEAAx Fo AFETE 93.1%%
174%2 7AA8t90). 52 F Avey wilg 29
FDP2] H7IAlE.9) 8] H7AR Alojol] Fe]H Q] Ao
7} Ak p<0.05). 28l EEUFT Fo] AFRe] ¥
32 Bw Tween 80 A3t vz FDP A7} A&
= v HrhAEs) o)l xbolE Ry (p<0.05). ¥
A Fo AFFE 652-933%0)7, FEAE Fo| A
T 99~30.7% Tk #H pHE T2 F
= 79 #arl gt $4 . Felle ok $71
3= 73k Rglr}t. FDP 7H-49 MSG#} ascorbate 3
7} A8 o2 AlgRT pH gtk

ol 2] A#E gofshd thga Ao E AlFeA
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AMEEl FDPE 9 2 W92 9hE JARPTE
AlFol Eo} Q& L acidophilusE (1) E7 (freezing)l
o8l e 2 HEE ¥IEAE vepiA] gt
(i) FDP 7}&d¥ dF= T2 (freeze drying)dl &
g &2 RE RIEAE el e, i) 71R
fr = W EdA 8ol wel FDPY] B3 A= 3}
°j7} e

AR Axe AT AEee] &8 ZdlEhy,
oje} 72 &Ah2 FAI ZE Ao FDPE Hrlsle
H4d 4 qlvlx 8. FDP: Ao A
o] 2AFE Fodsted MERLY FAEE A
A M2 &S dpisicky XIS, FDPe) 24
of A FFot AL Aig CRkRH%Y, B A7
NME o] Ay AAE FIsted o] sl &2
Age] Aol PRl FEERA] o3, Eie]
HEy 5% 555 ddste AR

To} Etzel'"2 "3%2| alpe] B57zx, $4A
Z, FAIH EEolM AMEFY dFFo] FHR
HEjE Alopdgteny, FHIRE AY£F F 71
60~ 70%%= §2A72] x| 23E Aopditiar
B slgv}. Tod} Etzel'Ve] AMAF #53= Lactococcus
Lactobacillus  pseudoplantarum,  Streop-
tococcus  thermophilus©] ™}, A3t FDP: 30%
maltodextrin  -8-94(230 g maltodextrin, 76 g lactose,
35g NaHpPO, HO, 7.1g NaHPO, and 685ml
deionized water)®]®], #5% 0.01 M sodium phophate
buffer(PB)l] ¥%29, $H-L dry ice® AA)ELL, §
ANEZE £ A 223 zelrt k. 3y
Kilara 5128 12%2) BIA\7} S. thermophilus®] 72
I FAZE 3o ALY vAE EE A

cremoris,

o, 23412 F5e ole} 52 Fo} A4E8L 1091
%, EANZ Fo| PEEL <1-67% FEIUT T
9} Euwzel'"& SAAZ ¥ AR YEgo) 33
U2 F83 Az FDPEYE o'l FAAZE A
Aabgre] 82, H5A7](age of culture), FARZ
Algol g8 Ao U cell paste loading), A|&
Az, FAZZE F AR By Selzla o
3k}

o|ate| o8] 7HA] QIALE Iejshd E Ay Ax
9} Too} Etzel'" @ Kilara 579 $47% ¥ Y=
Bo] & olf= A ubEt AY 2] el 7]
Qlgh= Alolgkal Alagrt

A2 GANAIAFER FHARE YA sl A8
pHE A3M|7|22 pHY AL Falte] AAE
AR vepdgs B 5 gleh. 239 Table 13}
Table 20114 MSG, ascorbate H7 A &3i= ohE A|BH
o pH7} E3tEd, 2 olfE& MSGS sodium
ascorbate®] pH $H52h8el 7]Ql3le Ao Aladd)

FDP S0 2|3 i8k

Table 1¢$-F-A)8)% Table 20:h8EA| &)l eld
vle} zle], $-H-A|&olAME Tween 80, inositol,
ascorbate”} L. acidophilus® SAAZTZ2HE R F 3}
F Jelh ey, (i ETAl B M MSG, inositol,
raffinose, ascorbate”} W3 ®I-E vieplich 134
MSG(1% #H7bye Zzulgeluz Arisl Aae 9tg
HAARPLEAFIR= 8 she® vHEaL inositol(1.5%
Hrh Aol 87 A& HA ol B Ayl 3
317 demz, H5e] AydME of F B AL
4% wAEtE, $FABe A$E Tween 803

Table 3. Effects of FDP concentration on viable cell count and pH of L. acidophilus fermented food prepared from milk"

Sample Milk Milk+Tween 80 Milk+Tween 80 Milk+Tween 80 Milk+Ascorbate Milk+Ascorbate Milk+Ascorbate
Treatment (0.05%) (0.1%) (0.2%) (0.25%) (0.5%) (1.0%)
Before 4.17X10°% 3.50X10% 3.68X 10°%a 4.09x10% 426X 10°a 348X 10% 3.29 X 10%
freezing  (100%) (100%) (100%) (100%) (100%) (100%) (100%)
V;‘l’lle After 201X 1004 320X 10%a 246X 10°%  3271<10°%a _ 237x10°%2 _ 2.64<10% 259X 10°
conny freezing  (69.8%) (91.4%) (66.8%) (80.0%) (55.6%) (75.9%) (78.7%)
Frecze 4.53X10%a 5.63X10%b 7.88x10fab 921X 10% 503X 10%b  743x10%ab  7.62X10°
drying  (10.9%) (16.1%) (21.4%) (22.5%) (11.8%) (21.4%) (23.2%)
fBef‘?re 417 418 418 418 427 434 4.46
reezing
pH fr;f;‘i’;g 425 423 423 423 427 433 447
Freeze ) oy 421 421 421 430 438 4.51
drying

YSee footnote in Table 1.
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Table 4. Effects of FDP concentration on viable cell count and pH of L. acidophilus fermented food prepared from egg

white powder"

Sample

EWP+Raffinose EWP+Raffinose EWP+Raffinose EWP+Ascorbate EWP+Ascorbate EWP+Ascorbate

(0.75%) (1.5%) (3.0%) (0.25%) (0.5%) (1.0%)
Before 2.76% 10% 298X 10f%a  220%10%  2.58X10%a  275x10%  2.60x ICfa 281X 10%
freezing  (100%) (100%) (100%) (100%) (100%) (100%) (100%)
VE’I"’ After 2.57x10f%a  251X10%  207x10%  227X10%  245x10%a 230X 10% 261X 10%
couny freezing  (93.1%) (84.2%) (94.1%) (88.0%) (89.1%) (88.5%) (92.9%)
Freeze 4.80X107a 7.07x10%ab  891x10bc  LIIX10%  527X100a 921X 10b 1.04 X 10%
drying  (17.4%) (23.7%) (40.5%) (43.0%) (19.2%) (35.4%) (37.0%)
Before g 4.06 4.07 407 4.19 4.30 4.45
freezing
After 1y 4.12 4.12 4.14 4.24 4.36 4.53
freezing
Freeze ¢ 411 4.11 4.12 4.23 4.34 4.50
drying

"See footnote in Table 1.

ascorbate, ‘FHEUA] B.2] 7= raffinose®} ascorbate
£ FDPZ AMg-8}sict.

Table 32 $-f-Al&ell Tween 802 0.05, 0.1, 0.2%
W= ascorbateE 0.25, 0.5, 1% H7)8led FDPEA|9)
BRI FEAE B4 Alo|v}h. Tween 809 7% -4

= 273 F Y&8o] 69.8%0H v}, Tween 80
M7 EY 4 F AEEL 668-91.4%0|8 FH
ol Aol HolR] okeh(p<0.05). 18y} THAE ¥
o] AEEL $FAR 109%0] H]dte] Tween 80 A
ZHINBE 16.1%, 214%, 22.5%2. Tween 802 F%=7}
¥E4E M3 AAT Folelal B3] 02%9 e #
o}Hql Aol & HAvH(p<0.05). ¥ ascorbate®] 73-¢-
= AR} wasle] A Fol #oHel 3o
7} gdsd.evt, $AZE ol ascorbate 0.1% H7HA
B YEE 232%F H9Hel AolE Rlvh(p<0.05).

FDP %% Z7lol w2 pHY W3S Bwl, Tween
809 ¢+ Wl gldort, ascorbated] 9= 3
7} o) 7S pHE 3718k

Table 4% W EZA|Fe) raffinose 0.75, 1.5, 3%
T ascorbate 0.25, 0.5, 1%5 A7}3ls] FDPEAIY
B3 EAE BA3 slo|o). Raffinose] A% 42 ¥
MEFL AR 93.1% ©Idled raffinose H7HA &
84.2~94.1%2 o)1=l o)z} $%lert(p<0.05), 52
AZ F AEEL FARE 17.4%°) 813t raffinose
1.5%, 3% A7FB7F 22 40.5%2F 43%2 -2l
2ol 8 HHvHp<0.05). 83 ascorbate] 7-¥%
Alge] Z-gs} vliste FAH FollE FoAQ Ao
7} o}, 5EAR Foll:= ascorbate 0.5%2F 1%
A7 B7F AEE 354%9) 373%3 $-FAlBe) v

ghed F2jH el Zo]E R Thp<0.05).

FDP ¥% Z7}ol u}d pHY H3}E X, raffinose
o] A= il 9lgdevt, ascorbate?] -$E= v}
¥=7t F74eE pHE Z71igdo)

o[e] AE gofsiw ohga Al () $HAIR
o] A7} Tween 803} ascorbate™ ZH7b 02%% 1%
7t Ao, i) hEdA Rl H7HE raffinose
9} ascorbate= 747t 3%9} 1%7F HAF ok w
2hA] o] Fe] Ao M= Al Eelli= Tween 80 0.2%,
ascorbate 1%ES AH7Fsl3, R 2A)Goll= raffinose
3%, ascorbate 1%% A 7}3teic}.

olake] 72 Bw Uuix oz FDPY =71 ¥
75 H38AY ¥k, 2893 Py 5=F
HAAFT ol FUMITIE A () %= FDPE

¢

Aol A LallA]F)7] o]Fal, i) LB ES] FDP=
H7HEl Alee] FEAE Aslaichs ¥ 58 319

g w wpgAElA] gt Aka sl

Table 33 Table 42 pH®| Z#E 2w ascorbate
H7M B A9e HArbs et $o18eE pHE 371
e, 2 ol ol 71&8k vlel o] sodium
ascorbate®] pH $+&2l4-02 Awgc]

FDP7} L. casei 2} L. delbrueckii 2 M1} AkAY
A0l 0IX[= L&

B Aol M= L casei®} L. delbrueckiis A4S
2 A3t frAlRe WlEEA RS TE F, S
frAlBoli= Tween 80 0.2%9} ascorbate 1%S % 7}s}
32, A Bolli= raffinose 399} ascorbate 1%2-

Arhsle] ZAbEe] FAAR W3 M3 EE B
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Table 5. Effects of FDP on viable cell count and pH of L. casei fermented food prepared from milk or egg white powder"

Sample Milk Milk+Tween 80 Milk+Ascorbate EWP EWP+Raffinose EWP+Ascorbate

Treatment (0.2%) (1.0%) (3.0%) (1.0%)
Before  215%10%  1.96X 10° 2.00% 102 368X 10 337X 10 330% 102
freezing  (100%) (100%) (100%) (100%) (100%) (100%)

Vé‘;‘l’l'e Afer  161<10°%a  174x10° 182X 10% 338X 10 307X 10% 313%10%

Lol freezing  (74.9%) (88.8%) ©91.0%) 91.8%) 91.1%) (94.8%)
Freeze  5.17X10%b  642X10° 179 % 10°% 340X 107 642X 107 770X 10
drying  (24.0%) (32.8%) (24.0%) (9.2%) (19.1%) (23.3%)
Before 4.60 458 491 423 423 462
freezing

pH ﬁif;f;g 459 4.57 491 425 425 4.66

Freeze 4.62 461 495 428 428 467
drying

USee footnote in Table 1.

Table 6. Effects of FDP on viable cell count and pH of L. delbrueckii fermented food prepared from milk or egg white

powder”
Sample Milk Milk+Tween 80 Milk+Ascorbate EWP EWP+Raffinose EWP+Ascorbate
Treatment 0.2%) (1.0%) (3.0%) (1.0%)
Before 3.12x10% 324X 10% 2.60X 10%a 420X 10% 5.10x 10% 3.84X10%
. freezing  (100%) (100%) (100%) (100%) (100%) (100%)
V;z‘l’lle After | 2.66X100 297 xX10% 235X 10°% 396 102 433% 107 320X 10%
count _freezing (85.3%) (91.7%) (90.4%) (94.3%) (84.9%) (85.7%)
Freeze  136x10°%a 155X 10% 154X 10° 6.76X 107 1.30 X 10 598X 107a
drying (43.6%) (47.8%) (59.2%) (16.1%) (25.5%) (15.6%)
Before 425 425 457 42 426 4.66
freezing
pH | After 424 424 457 425 425 467
freezing
Freeze 4.26 4.26 4.58 425 4.23 4.66
drying

PSee footnote in Table 1.

EiSiLcd

Table 52 L casei®] A¥A2M 2A $-FARS

e, 74 Feoll: FDPY) o3Re ] gokort) 54
Az Folle HrlRe] P& 24.0%00 ¥Isle] Tween
80 HrHA B WEEL 328%F FUisigont #9
"l aoji= ¢l I(p<0.05), ascorbae™ 24.0%2 =}
ol7} ¢lich. pHe) A= & A8} L acidophilus
AMBR pon] FAol} TR 2l wizy}
2, ascorbate H71E. pHZl F7}8ldH (Table 3 3
).

g Rk ge] 498 ¥a, §74 Fell= FDP
9] ofgkg Wbx] 9gkor} %é?ti& Foll= g
AR MEF 92%] Bl3te] raffinose HIIAR
19.1%, ascorbate H7HA & 23.3%2 FHel z}e]&
B HoHp<0.05). pHE] 9= L acidophilus A &.E.c}

g4 Fom, FH FAAR 2sle] Wi} ¢l
%31, ascorbate H7}2. pH} $71518ick Table 4 F2).
Table 62 L. delbrueckii®} APZAZE =12 54
BE B9, T2 Fol FDOPY o3RS whA] gghon),
FARNZE o= -FARY AS§43.6%)3 FDP 3
782 WEE(47.8%, 59.2%) Alojollx f-2jA Q) =}
o] 7} W THp<0.05). pHE L. acidophilus N 29} &
atelzl ¢la, $4 w TR w3l gged
ascorbate®] #7}2 pH7} *%-ﬂﬂﬁiﬂ('[‘able 3 ZAR).
T R Al8Y ASE By, 7 Fole
FDP2] <J8F8- W=A] ¢fshert %@7&4- Foll whij R
WAl gl AYEE 16.1%9) Hlsled raffinose F7IAE
255%2. f2}Hel AeolE el ohp<0.05). pHE L
acidophilus M BXE S 4 #9k3, $2 == 544
Z=2 A1) glglen ascorbate?] H7E pHIF F7)

Wi
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Table 7. Effects of FDP on organoleptic properties of L. acidophilus fermented food prepared from milk

Sample Milk Milk+Tween 80 Milk+MSG Milk+Inositol  Milk+Raffinose Milk+Ascorbate
P (0.1%) (1.0%) (1.5%) (1.5%) (0.5%)
Appearan Fluid,
ppearance Homogeneous
Ascorbate taste,
- o ! Slightly more acid
Y ¥ Y Y Slightly different taste
from other samples
Fresh odor,
Odor Milk yogurt odor
Normal
Slightly better
Text
exture Smooth texture if;;np(i‘gntrol Smooth texture Smooth texture  Smooth texture  Smooth texture

(More smooth)

Color Milky white

Table 8. Effects of FDP on organoleptic properties of L. acidophilus fermented food prepared from egg white powder

S ) EWP EWP+Tween 80 EWP+MSG EWP+Inositol EWP+Raffinose  EWP+Ascorbate
ample (0.1%) (1.0%) (1.5%) (1.5%) (0.5%)
Fluid,
Appearance  Less homogeneous than milk samples,
Some small precipitations on the bottom of beaker
Tast Fresh taste, Fresh taste, MSG taste Fresh taste, Fresh taste, Fresh taste,
aste Good acidity Good acidity ) Good acidity Good acidity Good acidity
Odo Fresh odor,
r Yogurt odor with slightly egg white smell
Normal
Slightly better
Texture
extur Smooth texture Zf;anr;pclzntml Smooth texture  Smooth texture Smooth texture Smooth texture
(More smooth)
Color Milky white

3l cH(Table 4 F3E).

o|Ake] AAE goksld & 2ol (i) L casei®
735 P BA Rell A raffinose?}t ascorbate”’} FDP2)
B2 vehlom, (i) L delbrueckii®] 7% R
A Zol| A raffinosedte] FDP2] EAE viehdd}. of
9} 72 A= gollM FAZ L acidophilus®] A3}

¢} dxlslE Ao] ohrh 2 olfE HAKFFY F
F, 714 SF == vhidh 9 FDPY 3% Sl o
2} S8 FpPelE ohE E9E viehd £ ol A
22 Ay

FDP7| &i3=l MARElgAlES| 7[5 Y
Table 79} 5%2] FDP7} H7tel $-FA)ae 7|34
£, Table 8o 5%¢] FDP7} 715 whyrgtrge] 7]

34S 71%319c}h. FDP| 75t Table 15} Table
24| 4 AMgEE s xe FYs
Table 78 29, $-fA182] 3l (appearance)s A
5 FAlAbe] ol e, Shtastey2- AlAMsT AR Aln|E
l‘ﬁJ— WA (odory A8 872 E Jaelgn &
2| 7k (textrey- Wl T Ae] ¢lsl.2m, A (color)
2 guiaieleict. 5 FDP H7MAE 79 MSG 3
7B MSGE| BHE el 2m, ascorbate 37MA R
SRR ok A7) 9T Tween 80 37}
ABE 237 o] SHAIREY oy faAdel 3l
o] A ZA| 7] FAlRHE 43l
Table 8& Hw, R g9 Hej= FAANSR
SHABECE dAHA ] B Masla g7)9 v
off ofzke] AAEol 3roll Wgiet. W2 ST A
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g AE A, Yae AAg UE °94 dAjel A
2} o]} glddont ApAE] Hasly 228 v
A= et 227 vy Agte] gglon, 4
AL el B FDP A7 EE Bn MSG
A7 8 MSGY #E Jepdon, ascorbate H7}HA]
2= B 89 Abn)7} ztbelrt il Table 8
9] ascorbate®] Z3= Table 72] ascorbate®] ZH#}se}
ohE Aolch. Tween 80 H7MABEE {iatellre] zH&
o] =] 1 vinmeA Y ELAE B} 2x7}e]
Ry

ol4te] AT He $fAlE e EUAE of
L 73%»} Tween 80 %7}*11‘-’:.7} 7134, 53 =37
o] $4319d=d L o]-f Tween 80¢] 3] Ei
A A A 283 %é’di ¥ EUd A9
ZAZE NAAF ez Algasgd

2 o

2 dFeME - = Py ELE BE AT
WEAF $AAZEIAFDP) 5TE APk, A
Aol A& APIA 9 "HARPLEA|EO) 7] 346
v = oS ZAlslY o Ze AdE Ao
() & AgeiA AM-E FDPE $f == hjiats
TE AT REAFe)  EelQl:=  Lactobacillus
acidophilusE 57 (freezing)ell 28 AR HEE= B
FEAE YellA] d4stod), FDP 748 4R F
71 % (freeze drying)ell &J3F £AFe 2 RE] H 3 A2
yepdom, o]gjdl fab= A = v
A&)% FDPS ¥-xo we} xlo]7} et 2) -7
AlBell H7}E Tween 803 ascorbatey= Z+zZF 0.2%}¢
1%7} A xoln, Fujiate] M7l raffinosedt
ascorbatey Zt7} 3%2} 1%7} A x=olddet. (3) L
casei?] 735 IRkl folA] raffinose®} ascorbate’}
FDP?| EAE el om, L delbrueckii®l 73-% 3
FAAF o)A raffinosetto] FDPY &FE el
(4) FDP H7H|& 7184 MSG FH7H 8% MSG 13t
£ HEh 2, ascorbate H7HAEE A BN o
4 Ahz) ggken) vl Eaba ge] 7ol Alu)e
Atol7b 1At Tween 80 F7FAEE $HA| BV
HETAlE B Z2x)zbe] $-48lgde), (5) o|Ake) A

o}n el _t:‘.

oo

2 Hedste) 2 AYolA AMEE FDP 7led ¥
HAEe] Fiel whel 2Rk A EAEe
éﬂ-dﬂaﬂ ANFzA AAGAa o)l &x Ped A
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