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Special problem Development of probiotic drink from fermented fruit juice
by Lactobacillus rhamnosus

Student name Kanyarat Tabtimwong Student ID 62080078
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Paweena Satchabut Student ID 62080110

Program Bachelor of Science in Fermentation Technology in Food Industry
Year 2023
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Abstract

The purpose of this research was to develop a fruit drink fortified with probiotics. Five
different kinds of fruit including oranges, pineapples, grapes, apples and mangosteen peels
were fermented with Lactobacillus rhamnosus. The samples were analyzed for chemical
properties, antioxidant activity, total phenolic content and survival rate of L. rhamnosus.
The results showed that probiotics grew the best in orange, pineapple and apple juice
during the 4-day fermentation period. In contrast, probiotics could grow less in mangosteen
peel and grape juice, which were not suitable to be used to prepare probiotic juice.
Therefore, the 3 types of fruits with the best probiotic growth were selected for
fermentation with 4 formulas. It was found that formula 1 containing a mixture of Orange:
Pineapple: Apple = 1:1:1 showed antioxidant properties and phenolic compounds that are
beneficial to health and helps to promote a strong immune system, with a shelf life of 7-8
days at 4 °C. This study showed that the development of probiotic-fortified fruit drinks can
increase nutritional value, add benefits to health, enhance antioxidant property and
contribute to the resistance of various diseases. The probiotic drink is not adversely affect

to health, and it can be applied to a drink with anti-aging properties of the skin as well.

Keywords: Probiotic microorganisms; Lactobacillus rhamnosus; Juice drink
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loavan SUSaduIugdunsd 6.1x10° CFU/ml, du 5.6x10° CFU/ml, uazuouila 6x10°

CFU/ml sy duedusasildantdananudlitivdaiunisiasyvesde L. rhamnosus

70000

60000
g 50000
i
_E 40000
~
2 30000
=3
£-20000
E:
210000
)

0 1 2 3 4 5
-10000
a0
a1 —e—uailila duilesa nlRaniivan —e—adu

AT 4.1 wansiaseyliuleued L. rhamnosus Tutiwaldygin 5 wdin

4.2 uan13ta3yeiulavas L. rhamnosus Tuuwalivdin 4 «iia

'
=

nMsRsgAulaues L. rhamnosus Wevnunudinduidiuald 4 vlin [Wussesiian 8 Tu iieg

e

]
=

nsasyiulavesdagantunmsriniunwinla wuinie L. thamnosus In1swaseiulngeiign

q

Tutud 4 uazarAoe 9 anduiuas nedutiudLasuN1sIasUas L. rhamnosus laavign dUsua

[

IUINRAUNTE  2.85x10° CFU/m, wotila 8.2x107 CFU/ml wazdudzsn 6.5x107 CFU/ml

[y

auaau Tudmadunuinligiedaasun1siasyveate L. rhamnosus
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Growth (CFU/ml) 1076

LI\
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AT 4.2 nansiaseytAulenea L. rhamnosus Tutwaldiviin 4 wdin

4.2.1 daldinsin 4 gas

13

Unaldndiedaiunsiasguest® L. rhamnosus aaign laun dineuila Udn wagun

9

duzan laelauniwalivi 3 viie wieunduisaliansuauls 4 gasnudnsidu ¢

duuean : du s uauida
gnsiil 1:1:1

gnsii2  05:2:05
gnsii3  05:05:2

gnsiia  2:05:05
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4.3 NansLseAuLAves L. rhamnosus Tudnaldnsin 3 vila uas 4 gas

mandinumald 3 ¥lla wa ansuan 4 gas Wussezian 4 S wudnde L. rhamnosus

nssiulngengatuiug ¢ Mludmaligasunduavansnay FaduduweuiUauasgnsi 3 Nl

a

Uinandegefigaluiuil 0 USinudnnugdwEd 1.3x101° CFU/ml uay 2.6x10° CFU/ml

pudwiu ludwresiun 49 Wunsianisegsenvedinslulefnlundadusiluszninanisiu

'
a

Shuflgaundl 4 °C Fahduildnsnisegsenvedtiogeiign TUSuIEINaunSY 1.1x10°

9 Y

CFU/ml, watida 9.9x107 CFU/m uazgAsil 1 5.6x10° CFU/mL snaiandi

1.41E+10
1.21E+10
1.01E+10
8.1E+09
6.1E+09

4.1E+09

Growth (CFU/ml)

2.1E+09 ¢

100000000

nan

—e—uoiiia suilysa su —o—-ansi

—8—g052 —@—gns3 —O—gns4

AW 4.3 Nan5R3ELAULNYes L. rhamnosus uuwalividn 3 v uay 4 ansnay

4.4 pH vasuwaldndin 3 vila uas 4 gasue

pH vosHalindin 3 vlin waz 4 gnswnay TA1anawauaiun 0 aufsiun 9 Tudwaliingdn
4 3 vlin wae 4 gasway laedla pH Tudui 0 dsll dudesa (3.6), du (3.7), wouda (3.4), gasi

1(3.75), qmﬁ' 2(3.74), iqmﬁ 3 (3.55) LLazqmﬁ 4 (3.35)
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3.8
3.7
36
35

<34
33 ———
3.2
3.1

4. [l

0 2 - 6 8 10
1

fulvsn—e—au  —e—udthifa—e—gns 1

——Fgh5 2 —e—gns 3 —e—Fqns 4

A 4.4 pH Yo walividn 3 wia uay 4 ansnay

4.5 %Brix vasunaldndin 3 vila uas 4 gasuex

%Brix Yt liviin 3 viin uag 4 gnsway deasanluium 0-4 MnUuIiivTUAT Iag
xdlAn 9%Brix luTuil 0 seil FUUzTn (9.8 %Brix), da (10.5 %Brix), LoUila (12 %Brix), gnsi 1 (11

%Brix), g7 2 (11 %Brix), gns9 3 (11.5 %Brix), wazgmsf 4 (10.4 %Brix)

RS |
12 ? L 4 L 4
115
x 11 > —e
@
105 G o — <
10 —
9.5
9
0 2 4 6 8 10
nan )
dulesa —o—&u —o—uailtia ——gns 1
——gns 2 ——g3n5 3 ——3gns 4

A7 4.5 %Brix veswalividn 3 ¥lin uag 4 ansuay
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4.6 Anuamsalunisinuayyadaszvasdnaldinsluladn

Wwalivdnewde L. rhamnosus IUsunaasiueyyadasyainanlugnsn 4 Inaluiun
9 9ziiUIuNU Ascorbic acid equivalent Ag 1,119 ug U84 Ascorbic acid equivalent/ml 83833

Mg gnsh 1, 2 uag 3 NUIUA Ascorbic acid equivalent FILTWEDY 9 ATUAWTU

1400
1200
1000
800
600

400

200

Ascorbic acid equivalent (ug/ml)

127

fudesn —o— 3l —eo—uailila—e—gas 1

——FNT 2 ——-FnT 3 —e—FgaT 4

Ml 4.6 AnaansatunIsiueLadasyvesHaliinslulesn

4.7 Ysunauaisiueaannsnualudinaldlnsluleadn

Wwaldvdineea L. rhamnosus Tugssh 1 1U3una Total phenolic gafian o Jufl 2 fie
682.49 ug ¥4 gallic acid equivalent/ml wazAoe anas lneansh 2, 3 war 4 Azilusunaiiuegn

avualndlAgeiy uazAoy LTI 0 TURl 4 UarARY ARAY AUA1GY



Gallic acid equivalent (ug/ml)
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AN 4.7 YSunuasiluaanaviualutiinalilnslule@n
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UNN 5

GRIAGIEELRIGIIG L

5.1 d@gUna

= 173 o

INNANITNABBINUTY WAl L. rhamnosus anansawasaylanmande du dulssn uae

o

1%

woulUa lneUsunaudelutnaldazgaianiuiun 4 dusunandelundumindu 2.85x10° Usunmu

WaluwaUlawindu 8.2x107 warUSunandisluhdudysavindu 6.5x107 CFU/ml wdsanniile

= I

U NRUUNENERT Wuitgesuimalivdnisnsinsedsenuastefnanfognsn 1 Nlldunay

9 Y

Y99 (du : dutesn : woula = 1+ 1 1 1) TUTUAe 5.6x10° CFU/ml gasiilgnaniueyyadase

]
A =

WNgare gnsi 4 Tdrunauved (@ : fudsin : weulla = 0.5: 2 0.5) gnsniusuaansuseneay

9 Y

| =i

Huednunfianfie gusi 2 Terunauves @ : dulzsn : wedWa = 2: 0.5 : 0.5) Umalimiing

q

1
a

91gnsnUSNIwIeYn 7-8 Tu Nleamgdl 4 °C Wesanluduil 9 Ysunadeiusini 10° CFU/ml

9 Y

5.2 YlAUDLUS

[

5.2.1 A5ANYMASAsIAUSNwvsaLdenidiaaduns o ngauiunsasRumatel el

v

WogduvIgaunsaneglundndasilauuiu

5.2.2 msdenidaiunsdlnslulefniimunzauiviinald visedunidviiadu o wu
Tnsluledin Wetedsasulindnduandanumainate

5.2.3 msdeniinaliiflassnauiianuiseduasulnslulefnlaenss ieduaSunindnili

fuAmn1etnruIng wazUsglevinegunIneInay
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UIIUIUNU

lnandn qdaiiay, alggn @vnadng wassaien wauga. (2561). NM1SHLN1STENTINTEAUNTY
Insluledinluihdulzsalagisn1svusiisueadiun. NsUsyumagnisves
UNMINGNFUNYATAIERS ATIN 57.

25115 LNANSNE wazusunsal siensne. (2561). NMsiUdgukUamaelluansazanewssuwaan

1%
3

Reates Aunssentinveddwslulefnaneius Lactobacillus plantarum Tuxdn o

fufiumanisin. Imnssuansinwadadin U7 8 atud 1.

a9A7 11uen warUlan Amada. (2558). MR vaduayyadasylndE DPPH, ABTS uay
FRAP warUSunmanatUsznaufiuednivuavesansatnayulnslusiugwesiyndos.

faviularimeimans 97 15 adudl 1.

Usgloylvaadann-s1atiuianalilineidosduass (eeulad). wWhtislaain:

https:.//www.pobpad.com/%E0%B8%ADY%E0%B8%87%E0%B8%B8%E0%B%88%E

0%B8%99%E0%B8%AA%E0%B8%A3I%E0%B8%A3%E0%BE8%IE%E0%B8%34%E0%B

8%B8%E0%B8%93%E0%B9%81%E0%B8%A5%E0%BE%BO%E0%B8%34%E0%B8%B

8%E0%B8%93%E0%B8%IBY%E0%BE%RA3%E0%BE%B0O%E0%BI%8E2.4 ﬁq‘mau 2566.
ney.ngien lwewen dinnudeyadyulng assndvaans univerdoudies (eaulaw). Wil
n: duean : walddnwilsa | lneamsndy w.uina (mahidolac.th) 4 Tguieu 2566
waplnu@ada usuluda Suselovieendls (eaulat). Whslian: waalnudada
wsnludatiuszleviodnls? | lawen (diyetz.com). 4 figuieu 2566.
waulla assnanuazUsrlovivoseuila (eaulayd). dnddldan: wotida asswaauazUsslon
vosuatia 19 9o | (medthai.com). 4 1quieu 2566.

Usglovivasdinn-s3tiuiana liilnendesduass (eaulal). Whidlaain:



20

https://www.pobpad.com/%E0%B8%ADY%E0%B8%87%E0%B8%B8%E0%B9%88%E

0%B8%99%E0%B8%AA%E0%B8%A3%E0%B8%A3%E0%B8%IE%EN0%B8%84%E0%B

8%B8%E0%B8%93%E0%B9%81%E0%B8%A5%E0%B8%B0%E0%B8%84%E0%B8%B

8%E0%B8%93%E0%B8%IBY%E0%BE%A3%E0%BE%B0%EN0%B9%82. 4 ﬁqu’mu 2566.

#u (eaulal). Whdalaain:

https://www.thaithaifood.com/th/%E0%B8%AA%E0%B9%89%E0%B8%A1/ .

4 inunguy 2566.
8qu assnAn kavanustlevdseaunin (eaulat). Widslaan:

https://www.pobpad.com/%E0%B8%AD%E0%B8%87%E0%B8%B8%E0%B9%88%E

0%B8%99%E0%B8%AA%E0%B8%A3%E0%B8%A3%E0%B8%IE%E0%B8%84%E0%B

8%B8%E0%B8%93%E0%B9%81%E0%B8%A5%E0%B8%BO%E0%B8%84%E0%B8%B

8%E0%B8%93%E0%B8%IB%EQ%B8%A3%E0%BE%BO%E0%BI%E2. 4 ﬁqmau 2566.
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tdy 1 dl Y o U ¥ dl = 1 3 1 Y o ¥ 6 v 1%
wnanstiluenansnanulidmsunisidnumenisfnwvinnu ldeygslmiluldusslewisnunisen

lyidnsdilas edu Snveinudlividaulasilonuaziosdnddiadvesenasynaseniinisiills



AMANUIN N

91%NSLA8NLTD

N1.1 ASNSHMIYUDINISHABIYD

1.1 811115 De Man Rogosa and Sharpe (MRS) agar Us¥nauniy

Proteose peptone 10.0  nfusiedng
Beef extract 10.0 N3UFDANT
Yeast extract 5.0 NSUADANS
Dextrose 20.0  nYusodnT
Polysorbate 80 1.0 NTUMNDANT
Ammonium citrate 2.0 NIUADANT
Sodium acetate 50 nfusiodng
Magnesium sulfate 0.1 NUDANT
Manganese sulfate 0.05 n3usednsg

Dipotassium phosphate 2.0 n5usa&aAT
Agar 15.0 NIUFDANT
IS

P1AIUUTZNOUNIMUAAE AR UUNNAY Baz U lUTNgN@aR 81319 T4AUNY 15 Yaunne

151987 gamall 121 ssrwaded Wunan 15 widl
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AMANUIN U

ASn193ATIZH

9.1 NTIANLDY
gunsal
\A3aeTaiiey (pH Meter)
WATIATIENR

[ 1o

Taefiiewvasiesntnaliviinfigumaives Ingldiasesiitevilinesniinisasy

ey a0 ey leegn1sgulnsuaduansavaneuinsgiu pH 4.01 uag pH 7.00
2.2 Mms¥aUsinaewdwimuaiiazargldname (Total soluble solid; °Brix)
gunsal
3D TAAINMINLRUUARY (Hand Refractometer)
WNTIATIZN
vendednaldnin 1-2 nen asuunsesiuazsiumiily
2.3 N5ATNUTINAESHUaYYATHSE 1ne35n1s DPPH
gunsal
1. lalasUmauan 1-20 lulpséns
2. lulastla 20-200 lallasans
3. Microplate reader
4. 96-well plate
5. agililleviasyn
a19LAdl

1. lanusa 95%
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2. @13agany 2,2-diphenyl-1-picrylhydrazyl
3. nInLeanoIlA
WA

1. 938Ua15AEA1EUINTTIUNTAREAADTUAAINUTNTY O, 5, 10, 20, 40, 60, 80 waz 100
lulasnsunSuraliadansans

2. M3ua15ara18 DPPH MdAnuudu (0.16 mM)

3. wssumegalasiimaldudnluduresmneiasesurediniuisisau 12000 58U

fou? Wunar 15wl wazihdulannyinisiesie leslsdladsuins 70

lulasans waglinaisazate DPPH Usuns 210 lalasans waulwmdnnulu 96-well plate

4. v 96-well plates seagiiiaurasad aalilunadunal 30 Wil ntuihluing)
MIRANAULENTIANINEIATY 517 Wwilwuns flelAes Microplate reader laglinsn

wearasla iWuasazarsuinsgu wazldunawdy Blank

5. WeunsmasgIuserineeuiiduveInsaneanasiniuAINIaAnauILaA 517 U1

TunS

6. AnaAIAIENITaluNSIUB Y aBaSY

%inhibition
30
y=1.3902x ‘_.0

25 R2=0.9943
c 20
i)
215
£
X 10

5 i e

0 @

0 5 10 15 20 25

Ascorbic acid (ug/ml)

AN 9.3 ANUFLIUSIZINIANNTNTUYIBINIALDERBSTA (Ug/mL)

fuAANaULaN 517 Wluns
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2.4 N159AsTRUsINNURANNIUA (Total phenolics) 1nedsn1s Folin-

Ciocalteau
gunsal
1. lulastiewunn 1-20 lulasdns
2. lulastin 20-200 lulasdns
3. Microplate reader
4. 96-well plate
5. ogilitlouviaeed
a3Ladl
1. JAguAsualun 10%
2. @15a8819NIALNAGA
3. Folin-Ciocalteau
WATIAT IS

1. WSENANTAYANENINTIIUNTARNARARNWLTY 0, 5, 10, 20, 40, 60, 80 Wag 100

lulasnsunsuseliadansans

2. w3sumagalastninalivainludusiesmansaauwesfinusiseu 12000 saU

fou? Wunal 15 w1 kazthdiulaunvinnisiesiza Ineliusdiuladsung

250 lulmsans wavwiuansarany Folin-Ciocalteau Usuns 10 lulasans wauliwniuluy

96-well plate wagsaliNgaumaiivied 5 undl

[
Y

3. Wuansavaneludennisusiun 40 lulasing viu 96-well plate Meagiiuuassd A

Alunsiadunan 10 wi

4. dluinAnisganfuuasiiniugndIndy 750 wiluing Mmelases Microplate reader

Ingldnsaunadaduasazaneunsgiu uagldihnaudy Blank
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5. QeunsunsgusenieanulintuvensaunadaiuAnsganauasil 750 Wil

bUAT

6. AuIUTUl Total phenolics

2.5
y =0.1086x

R? =0.9983

OD 750 nm

0 5 10 15 20 25

Gallic acid (ug/mil)

2NN V.4 ANUEITIUETENINANUITUTUYRINIALNATATUAINISAANGUA 750 wlu

bURT
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UseInneu

a4 AugYU 2543

Fuiiseufnwinounu lsaSeuiamiiles (WNgVsing1n1s) 2.nzuAsTAT0Y5eN

£ =

Fuiisgudnwneudaty TsaSsuau “laulseavs” a.nsvunsAsaysen

nswaueIsRulnsluladnanndiualivsinaie Lactobacillus rhamnosus

U3y aunes

30 5u3AN 2543

C% = =

FJuilseufnyIneunu 15esaulsEiusugsUnse .03

9

U = =

Juilseudnwinaulany 15eseulsaunagitl 2.U513uU5

)

MsiaLAIasRlnslulafnantnaliveinge Lactobacillus rhamnosus

I daazuns
2 e 2544
FuiiseuAnwinounu 1595euan3nmgs 2.nas

Fuiiseufnwineuvats lseSeuanitings 2./nas

msnaueIasrulnsluladnainiiualdvsinane Lactobacillus rhamnosus





