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of Fermented Pear Fruitlet

Product Made by Mixed Fermentation of Saccharomyces
cerevisiae, Kluyveromyces fragilis and Lactobacillus plantarum
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ABSTRACT : To develop the functional pear fruitlet product, we prepared fermented pear fruitlet product (FPFP) from mixed
fermentation of Saccharomyces cerevisiae, Kluyveromyces fragilis and Lactobacillus plantarum. Then, we investigated their several
physiological functionalities. Among several physiological functionalities, antihypertensive angiotensin |-converting enzyme (ACE)
inhibitory activity of the FPFP was the highest of 87.4% and its antioxidant activity was also showed 69.6%. FPFP from mixed
fermentation by yeasts and Lactobacillus plantarum after thawing of frozen pear at 20°C showed higher physiological
functionalities than those of single fermentation by Saccharomyces cerevisiae or Bacillus subtilis after 40°C of thawing.
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FH 71 AFe] 2Pl7E 543] S7kskar an
webA viE o83k AEe A7 AEe EE =
Hog A} T2 HiE o83 Vs 58 HA Alx =
s AR o5 243}t AFaL(Jang et al., 2010),
WIS o] 8] A i 7] deko g ) 7 Sy
£ o] &35t 7154 vl Ho]2EE JNUStITHKim et al.,
2012).
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3 o B71E ]85l 3mm A=E Fshar 2
of FrEZ(AHE 40°CollA 5AIRE A § HARAIA
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FEdE A LEL H&E 4 (ACE) AsigAat &€
7 83eAS o 2ol S48 100 mM sodium
borate buffer(pH 8.3)] 300 mM NaClZ} ACE 3 unit
S A A FE=S EF8I] 37°CollA 1083
preincubationA|ZTF. 5 mM Hip-His-Leu 50 uLE 37}3}
o] 308 ¥HS- ¥ 1.0 N HCLZ R¥F&-& A AFT. O],
Z823% hippuric acid= ethyl acetate 1 mLEZ F= S
== 0.8 mLE Speed Vac Concentrator (EYELA, Tokyo,
Japan)2 %3+ & ZkAE-S sodium borate buffer 1 mL
2 §8iA7IaL 228 nmollX FREE St AdE
hippuric acid¥S g@ste] A &S ALFEIATH (Kang
et al., 2012).

7851242 10 mM sodium phosphate buffer(pH 7.0)
2 AIZSE 0.5%(w/v) human plasminogen-free fibrinogen
SN 10 mLS petri dish(100 x 15 mm)°l] €3l bovine
thrombin(20 unit)S 470] “d-2-0|4] 305 F<t vl
THA] 5 mm paper discE $1oIA] AZ3 fibrin plateo]] S
HE3 AR 10 uLE FA3H 37°CollA]l 1224]3F Hlj ket

P TR 2718 S4ste] dHgsEdem
1t (Jang et al., 2011a).

Xanthine oxidase 31 &/d 572 4] Xanthine oxidase
(0.2U/mL) 100 pLE 0.1 M potassium phosphate buffer
(pH 7.5)¢} ¥l F=AI5(10 mg/mL) 100 uL, 1 mM
xanthine 200 pLEgHY ol 3715 £ 37°CollA] 5831 vk
AIZ]1AL 1 N HCl 200 uLE 3718t w88 AAAAT
ThA] 12,000 rpmolA] 1083 4EE] slo] Ths A
AXZNAL 292 nmollA FBEE SASF uric acid¥S-
et 3 A E/dS AEIaAth(Jang et al., 2012b).

kst 2732 DPPHOY tig $19 (Algols )2 ©l
L3h= "o g WA A]E 0.2 mLe DPPH -8 (DPPH
12.5 mgS EtOH 100 mLell 83)) 0.8 mLE 7}t & 102
ZF RESAIZIAL 525 nmollX FB=E S8l Al 3
7h tzTe) 3kt vlaste] S4dS ARtEIITE. SOD-fA
242 A1F 20 mLel|l 55 mM Tris-cacodylic acid €58
9 (TCB, pH 82)% 7}510] FASEIT YAFeI3He] e
‘dedE pH 822 AT F TCBE A3t 50 mLE
ZAsto] ARAo2 ARSI AR 950 uLoll 50 uL
24 mM pyrogallolS 3713k 420 nmollA| Z7] 238712
FUE 2188 249 Ao ¥} R v
sto] S5 AXFSIATHJang et al., 2012b).

Tyrosinase A3]1&/d A& 500 uLoll 5 mM L-DOPA
0.2 mL, 0.1 M sodium phosphate $%-8 (pH 6.0)5 &
3t & tyrosinase 11 US H7Fsked 35°CollA] 283 WhS-
A7l TR 475 nmel N FB=E 381 A5 T}
Qe gt Haste] B4 AT ang e dl.
2012a).

a-Glucosidased]] TSt A3J&JS5AL Watanabe &
(1997)9] A3 WS ©]83t3th. 100 mM phosphate
buffer(pH 7.0)Z a-Glucosidase(0.7 U, Sigma)?} p-
nitrophenyl-a.-D-glucopyranoside(5 mM)E 83IA]A 2}
7} g0 71 8aS THE TR J4 89 50 uL, AlE§
N 10 uL F A8 890 e Eal 41 U 5EEQL
2204 preincubationd}al, 71884 50 uL-g 7}kl th
Al 58 Zot incubationA]Z! ¥ 405 nmol|A] T34 = H3}
& SA3t9 o-Glucosidase 4 A3l&S AXlsiAth
(Jang et al., 2012b).
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S. cerevisiae®}t K. fragilis “12]3L L. plantarum-= Bl - Aoz AlsHr).
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izl v 3 B =29 A7 isAde sl & 7S ERY 4 O =43 (Kim et al.,, 2012), 53] Jang
Auto] 27.0%0]1S B ORI 1O%U]HPg B 5(2012b)0] HE LHEAFAIAN EEF aRES o83}
Hhdol] Eot A Axg vl f3 TE AAES X8 o Az FHeEY a-glucosidase AHNEAIE(24.0~
silgg ool B gl Boy 24go] 2A VKIS S 42.0%) 7 48 45 (10% PR, SOD AARMS B
3] FuEPA SR QBN ASE A (ACE) ASiEAS oF Ths =& A0
70% g0l SVt 87.4%S By 71g =2 Ael71sA
HAS ©]= Min 5(2012)°] TE F7e] Thld Shgo]  ghg MX2| wHo| Wk
Az Hoh $Re 49¢/100 gOlUths Halel w@e a AAE7E ) 3 EE AAIES] A7 T
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Table 1. Physiological functionalities of the fermented pear fruitlet products

Pear fruitlet ACE inhibitory | XOD SOD-like  Antioxidant (x—.Glu.C(.)51dase ".Fyr(.)s%nase Fibrinolytic
roducts activity(%)” inhibitory activity(%)  activity(%) inhibitory inhibitory activity (mm)
P activity(%) activity(%) activity(%)
FP’ 87.4(0.8) 36.6(x02)  25.7(+09)  69.6(=0.1) 49.1(+1.0) 32.2(+0.2) n.d”
Pear fruitlet (control) 13.7(+0.5) nd nd 27.0(£0.3) nd 10.1(£0.9) nd

YACE: angiotensin I-converting enzyme, XOD: xanthine oxidase.
n.d: not detected.
FP: fermented pear fruitlet product from fermentation by S. cerevisiae, K. fragilis and L. plantarum of frozen pear fruitlet.

Table 2. Effect of pretreatment on the physiological functionalities of the fermented pear fruitlet products

Pear fruitlet ACE inhibitory XOD inhibitory =~ SOD-like Antioxidant a-,G lu.cc_>s1dase ".Fyrc.)s%nase Fibrinolytic
. y . . . inhibitory inhibitory .
products activity(%) activity(%) activity(%) activity(%) activity(%) activity(%) activity (mm)
FP” 87.4(+0.8) 36.6(+0.2) 25.7(x0.9) 69.6(+0.1) 49.1(£1.0) 32.2(%0.2) n.d’
S1 67.9(x0.5) 26.0(+0.8) 15.4(%0.5) 55.9(+0.7) 88.2(x0.4) 34.9(+0.3) nd
1Y) 49.4(+0.8) 28.7(£0.4) 13.2(20.4 55.1(+0.8) 51.1(+0.5) 36.8(£0.3) nd
S3 56.5(+0.4 34.9(+0.1) 19.5(0.4) 56.6(+0.4) 30.5(+0.4) 25.1(£0.2) nd

"ACE: angiotensin I-converting enzyme, XOD: xanthine oxidase.

FP: frozen pear fruitlet — 20°C thawing — heating(121°C, 30 min) — chopping — fermentation(S. cerevisiae, K. fragilis, L. plantarum)
— drying(50°C, 18 h) — powdering.
S1: frozen pear fruitlet - 40°C thawing — heating(121°C, 30 min) — chopping — fermentation(S. cerevisiae only) — drying(50°C, 18 h)
— powdering.
S2: frozen pear fruitlet - 20°C thawing — chopping — heating(121°C, 30 min) — fermentation(S. cerevisiae only) — drying(50°C,
18 h) — powdering.
S3: frozen pear fruitlet - 40°C thawing — chopping — heating(121°C, 30 min) — fermentation(L. plantarum only) — drying(50°C,
18 h) — powdering.

“n.d: not detected.
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Table 3. Comparison of physiological functionailites between mixed fermentation pear fruitlet product and single fermentation

pear fruitlet products

Pear fruitlet ACE inhibitory XOD inhibitory =~ SOD-like Antioxidant -G,h.lCOSldaS,e ".fyrc.)s¥nase Fibrinolytic
roducts activity(%)” activity(%) activity(%) activity(%) inhibitory activ-  inhibitory activity (mm)
P ity(%) activity(%)
FP” 87.4(+0.8) 36.6(+0.2) 25.7(x0.9) 69.6(+0.1) 49.1(%1.0) 32.2(+0.2) nd’
FY 67.9(0.5) 26.0(20.8) 154(+05)  55.9(+0.7) 88.2(0.4) 34.9(20.5) nd
FB 85.9(+0.3) 52.3(0.5) 29.8(+1.0)  70.1(0.3) 95.7(+0.9) 25.7(+0.7) 9
Pear fruitlet (control) 13.7(+0.5) nd nd 27.0(+0.3) nd 10.1(+0.9) nd

"ACE: angiotensin I-converting enzyme, XOD: xanthine oxidase.

FP: fermentation by S. cerevisiae, K. fragilis and L. plantarum, FY: fermentation by only S. cerevisiae, FB: fermentation by only Bacillus

subtilis.
“n.d: not detected.
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o] AE)715AS S. cerevisiae2} Bacillus subtilis= ZVZ &
= WEAIZ) w2 AAIREES] AT e 8E
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2 HEAIZ] AJFO] a-glucosidase A3]E/32 oF 40% =
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Table 4. Rheological characteristics of the fermented pear
fruitlet products

Pear Suspension stability(% suspension)’
fruitlet WAI”  WSI

products lh 2h 3h 4h 5h 6h
FP” 100 65 40 20 8 3 0 338 1888
FB 100 67 44 25 14 5 0 404 11.86

"Suspension stability: after suspension of fermented pear fruitlet
powder at each time, determined its precipitates.

?Water absorption index(WAI) and water solubilitv index(WSI)
means water capacity and solubility of pear fruitlet product,
respectively.

’FP and FB means mixed fermentation pear fruitlet product and
B. subtilis, single fermentation pear fruitlet product, respectively.
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