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Shelf-Life Extension and Increase in Survivability of
Probiotics Powder by Ultrasonic Treatment

Dong-Ki Hong, Seong-Eun Jung, Myoung-Hee Lee, Ho-Jin Lee,
Jae—-Ho Lee, Guk-Nam Na, lI-Dong Choi, Jung-Lyoul Lee,
and Jae-Hun Sim*

Research and Business Development Center, Korea Yakult Co., Ltd., Yongin, Korea

Abstract

The purpose of this study was to investigate the effect of ultrasonic treatment during
probiotics production process on the shelf life and the survival rate. Once Lactobacillus
plantarum and Bifidobacterium longum were cultured in edible culture medium, ultrasonic
treatment was performed at 100 Hz for 1, 2, 5, 7, and 10 minutes. Ultrasonic-treated 7.
plantarum HY7715 and B. /ongum HY8001 were centrifuged, mixed with a cryoprotectant,
and lyophilized. The prepared lactic acid bacteria powder was individually packaged. After
6 months, viable cell counts were measured separately under cold storage and room
temperature. /n vitro digestion experiments were performed to determine the survival rate
at digestive tract. As a result, it was observed that shelf life and survival rate were increased
compared to untreated control group.
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o] 8 A(Probiotiesis A F5E TMIAA EomA S350 Solt AR Fi
RAAA L Fuller(1989)7F I3t 21 AlRFO R FAO/WHOE 200190l “FH3t k& Aot
e o) 7:2) 279 Eg0] Hi Aokl T3 olekm HOlBlgle. olo] Hlste] 4% £
o 28 2 TR A i AR AR 02 Helslo] Aol AkgesrA] maulo|ot)
0] 41942 SeAIZ] SR SickSalminen 5, 1999). ZHlolQEAS Eeeh Qzhe] ) vl
20| )IRF Aol S8t d¥e viRltks A7-83KSingh 5, 2013; Butel, 2014) % 7157
A27} %7Ho] wet mevlo] oEl 20 oigt 2u]A150) Qo] HS Srjelo] mavjoloEA A
9 87 AR F7bokal e}, @A ARAolA S Lactobacillus 11E(L. acidophilus, L.
casei, L. gasseri, L. delbruekii subsp. bulgaricus, L. helveticus, L. fermentum, L.
paracasel, L. plantarum, L. reuteri, I. rhamnosus, L. salivariu)®} Lactococcus 15(Lc.
lactis), Enterococcus 25(E. faecium, E. faecalis), Streptococcus 1S, thermophilus), 1
2|3 Bifidobacterium 43(B. bifidum, B. breve, B. longum, B. animalis subsp. lactis)7tA|
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19%2] o] s Zevol QB Az TSI, B2 7|PAISC] ZeHo| A A 3 Al
sl 9k
E#2Q] ZzHlo| YA V5o mE Rt oA, fAtt S4, HiHEES Y ol
7122 71/t ol TRl Qitet ETte] wad g, Tjr‘?l"é%%—ﬁn_, of=],
), ofd Ag 5 gt a5 7ML . SRRt o]‘_ﬂ’a IZzro] A= HHA] St Y
gl ofsf AlHfo] &4do] HHA ZHlo]EA E 9] 7|50l 7::*-’;\—% & et wEbA o]
2t EAE S5EskaAt “]XH Z2HPO|QEIAS Yilshe PACIME s #FE FASHY
2 7Rl 42 B3 Z8= 5}04 AlES Bofistal A, ZzHio] QB2 Az of IRl
ARE2] 7140] g5ste] avRA 2 FEE & 4 9ke B9 ofsh AU AFFR] o] e
AFTIA = F2Rgo] dofd = 3 %Xﬂ;‘é 1 it ERE F9 71 282 ate] drieh IA|
FYez Qlsto AF 7HAol Aal, F7HQl 70l F71ael w5 #E 3 AlE 290
et S ] de 9k o
2t AlE w1, 7154 Rl & 28 A, ek —Ej\ 712 AA, dA= A 5 A
2 ol oigh A7t A&A 0= JPHIL Q1o el Al AllEorollA QFTsHA| 280l
7Fs%t 710tk (Stoffer 5, 1991; Vinatoru 5, 1997 Smgh 5. 2001; Freitas &, 2005;
Raviyan &, 2005). E3 Z2HO|QEA HiQF & AL, 11.29] 2 AEFHAL AL 4719 pH
AEH A0 22 Z7PAQ) vy o) Hoke Eol]l A HE 5 o718k o] At
B0 FFE F= A2E A UrHArnau 5, 1996; Guchte 5, 2002).
wEba] & Aok ZRHlo] 9 ElA BAF dl J:f_axﬂ F83o] 755t 220} Y AMRS
AZo] =oAL BOIFIH T, 45k FRE A ke slolslua} Al 485t

lrr

iﬂ r

= A &E

A8 73 i =2
Ado|| AR8H Lacrobacillus plantarum HY7715 ¥ Bifidobacterium longum HY8001 w5+
GRIOFEEEA HF ol 37T, 18AIKE B3t 4 3% Al viesto] ARESISIT. 25 79
o AME FF BARS Yol L. plantarum HY7715, 34€C, pH 5.0, 18AIRF 24 121 B
longum HY80012 34T, pH 6.0, 21A17F vl SF¥C.

2. 231} X2l ¥ £ HE

Hjoko] &uH fANFS 2535 100Hz 27004 18, 28, 5% 7+ ¥ 10% 7HHe= I4et
ooz gﬂ’q AL 71l 221 A7t ¥=1Y L plantarum HY7715 2D B longum
HY80019] #5+& 8,000 rpm, 1581t H4lee] & Akttt gl5olo] 52EIAE 29§ —70C
oA 6AITt B2 F FAURE olo] fat B AlXsilch

3. A3l M= =4

Minekus 5{(2014)2] #Ho] wheh 230t 9 #59] A3 P2&S FRIolort. s244x
TS 2F 557t 1x10° CFU/mL7F §=2 PBS $5-8of g3fslyct. 174 DAlolAE 1x 109
CFU/mL PBS €%-8Ho]| A|%5t mgHlo]QEIA AlFof SSF(Simulated Salivary Fluid) As|&
|4 4 QAR Fut-oPdetA|(e-amylase)E 7Fstal pH 7.02 2&sto] 37CoA 287t ¥k
AlFT

9] A= 7% DAINA ASFE Al&=of SGR(Simulated Gastric Fluid) As)& &4} =x]5-
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2 HWAS H7Iok, pH 3.002 2Est] 37ToIA 2417 B3t WEEAIFHT

2FRARIA = 9 BARIA AskE AlEe] SRR B E TSk H7kse] pH 7.002
Z4gt 5 37Co)A 2412 B vEAIA

opAEt g4 GARAE ARl AT Algol| AARtAE(Brush Border Membrane
Vesicles)& #7Fsla pH 7.082 2483t F 37CAlA 4AI7F B9t 9RSAIAT

4. QE0HY 23

maulo] el GRS SEIFIMY FIHS BIsh] Fiste] mvlo|oE s SAAZRE
10%0] 4101419 35%, ST 10%, IR 250% 9 FHTIRL 10%8 Wrlele] 143
I HA BT F Tte] Azsiiek

2 3 2%
Z530] A2 ARl mE fARFY] AEES ERISH| flote] fAtF 547% £ 100%E AF
TRt} 2% 40T, FE 70%2] 2004 45 52t 7IEAIES X3¥6t9ithFig. 134 Fig. 2). ti&
T2 AR WY & 239 A2E AlQoks 5Ye HOoE ARSI YEE -2 TS
AN A F A 5 7P AIE A A AR e 39 HESE UERAoIT
29| L. plantarum HY77159] HE2E&L 25.3%, 22 B. longum HY80019] HE&2
20.0%81 BHH, AT 230t Ao A7t AJHglo] tiRxFErt =2 &8-S Btk 2 A+
9] Z4Ql 251 FY9] gt ERIES & 4= Stk E3H APAlo] e &S SRIgt 2,
L. plantarum HY7715 9@ B Jongum HY80012 %21t 78 5EA 7 &2 H2E&S HY
o} 58 A2 ARRS 7|0 R Mo 231 IF AP A] FEEo] WollE ERlsieitt 4
A AR 58U ERlsHlh

250 I8 AYE AR Aokt FEES g1 RAF 23 Fig. 39 UEhd HieE Zo] L
plantarum HY77159] 4813 YE2&2 th2t9] &K 4% =941, B Jongum HY80012
251 22 gi27o] AZEHETE 8% =34t mEkA 221 FH(100 Hz, 5 min) 7]&2 4,
95 9 12 59 7153 oM AN AEES FAE S S-S IIskl, o)

10094 O

-©- Control
~ 80- - 1 min
% -A- 2 min
® 601 -Z- 5 min
E - 7 min
g 40 .0~ 10 min
=
0 204

c ) 1 ) ) )
0 1 2 3 4
Week

Fig. 1. An experimental study on the increase of the survival rate of the freeze-dried L. plantarum
HY7715 powder after ultrasonic treatment.
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Fig. 2. An experimental study on the increase of the survival rate of the freeze-dried B. longum
HY8001 powder after ultrasonic treatment.
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Fig. 3. The survival rate of L. plantarum HY7715 and B. longum HY8001 after passing in vitro
digestive tract.

g 7leS TRt AEel 282 4 k& Aol ddEt
7P =& AEES B 253 A 2GR, 100 Ho)& 2-8st0] fAkt B AP dAlES

Aol 5580l w2 2721 WA10T olsh, F&= 40% °loh), 4=(25T, H% 40~60%) E
7HH40T, S 70%) AEES 6711Y Bt BRIt A}, WAEB] 490 AR It 2
23} Ao Aol giglony ALBIO| B0l [ plantarum HY77158] AEEL HZ279)
AZEHT}E OF 14~15% =%, B Jongum HY80012] BEE&L 2o &R} oF 13~
15% BRI=t. 714 A9 Aol L. plantarum HY77159] AZE&L 279 AZgHT}
OF 15~16% =31, B longum HY80019] &L tixFo] ARt oF 15~17% =34t
(Fig. 4).
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Fig. 4. The survival rate of probiotics under various storage conditions (6 month).

o|efst AT ulgro g 207t Xajis matlo] QElA AAto] Hasto] QAKE] MELS ZIA|
4 5 052 € 5 Atk £ Ao ARRE 253 I TVIe 7 34 2 ARTIRE d8a
tokst SEX AL SAAO] =L AN & Q= HhHo 2 A= £ 9)2 Ao Tty
o} 271402 AJAES] AR Bt B 7B A0 HIF A #5:9] AZE Z710] G229l HF

o], £ o] AGE 7142t Lanlo]QElro] Mg ks HEHolT, A
o} 1% 7|%o0lekal BeEt 290 AEdAo) B2 f24 U Wsle S B
B 2710 AL BAY A WM, Laulo]QEx FEE, IYA 5 2 283 e
270] TR TS Foto] HA Ao Y AP 140 Wa Ao weker,

Razilolo 0] e} % A4 FgA Aznlolos2 et g Aol 2 A
goto] manjo] QEla0] H2& B HIA] BobAL, YAV B1F Bislo] 1Y @0l
ol mevlologlASl 54 D A0k HEgo] ANBE SR
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