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Effect of Microbial Fermentation on the Principal Components
of Yacon Juice and on Grassy Odor Reduction
(Studies on the Development of Sweetener Sources for Seasonings, Part IV)

Masaaki HONDO, Toyoko UNO, Yukihiro OKUMURA and Tazusa YAMAKI

Yacon juices were fermented using a Beni-koji fungus (Monascus purpureus AHU9451), wine yeast

(OC-2) and two strains of lactic acid bacteria (Lactococcus cremolis IFO03427 and Streptococcus thermo-

philus IFO013957) to evaluate the possibility of reducing the grassy odor natural to yacon juice while
Use of
these microorganisms resulted in a fermented product exhibiting a moderated odor, lower pH value, and

simultaneously studying the effects of fermentation on the yacon juice’s principal components.
superior flavor. In addition, the removal of suspension by centrifugation was ameliorated.

Fructose and glucose were completely consumed during the cultivation of Mon. purpureus.
Sucrose and fructooligosaccharides, however, were not consumed. Byproducts were ethanol and a
small amount of succinic acid. Unlike fermentation with Mon. purpureus, yacon juice sucrose and
Ethanol and
succinic acid concentrations of 4.2% and 0.29, respectively, were formed during OC-2 fermentation.

fructooligosaccharides contents were eventually consumed during OC-2 fermentation.

Grassy odors were not directly decreased by the fermentation of yacon juices with lactic acid bacteria.
However, an odor reduction was achieved by adding a 5% concentration of skimmed milk, which

resulted in a yogurt-like aroma.

These results indicate that it may be possible to develop attractive seasonings, low-alcoholic drinks

and lactic-acid drinks through the microbial fermentation of yacon juice.

Y= YRR T RS RO D E 7 T
7 MA ) IRERLSRBICEETIRETH S, BETY L
LTHERZN, ERFL L THRSATW S, i
2, BRY 2 — A, TFAPHEREM &L THHT 3
BEicid, HROSREBEEZEL, B35 3 I LR
KFAOFRA LR EE, MLOBEL L EEZHNS,
T I, AIERY TIRBREERLERIC LY, HEOB
@, wEl, RRRUERSBEEORT 21To7. %
DFER, EBRFTEEOMNEL Z N & KA T2
D 2EBOMRERRKLE T, 2~ 3 %OHEMET,
BIERFRAD R CEGEROIEIE S, HIRFHRE

MELTRBCBLIFIATES EFz ol —7,
IRE M JRALFRE & Eh, SRAEMIREEDY T, THRE
OB, &[RRI, RIFRFEBEOERKIEREL & D
AR & BBRMN SR EBHIFTE B 700, HlE HEE
FRELCRERCRI O M & LTI T 2358 i3, %
BHETHE., £ ITERTIE, FHHE, ABERUE
BHC X BB 21TV, Y — o VBB L FRCE D B
R UBSRAT G0 RED £ D 2 HRRRET L7, UITE S
Ni-fHREHwET 5.

T HSRFR R RFEM ORI T 2 RBRHE (B4R



36 AE - Al v — 2 UBURH O ML

- i

1. ¥

1990 4 11 BUNED EFHTE ¥ — 2 >8R %= gt 341 5
L7, IEERBREREHT 2 £ CHEREL .
2, FHEORN

AR WU T o 72,
3. pHRETHROAN

E—AWH®E 3T 5mlE2ED, X5 —F7THHPL LM
5, 0.1 KU 1 NOBERBEERS L < I3KEILF MY A
B rL, £h¥h, pH4.0, 50, 58 RUr7.0Z,
pH X =7 % HWTHELL, AEKTS0ml KEFL,
4/ 31EAR pH WK E L7z, Tk 300 ml A=A
T AART, A— b7V —7%Fw, 121°C-15 3In#k
BE G, A—rI7Vv—TEFHET D) Lk, B,
F— b7 Vv —7FRBIX121°C - 15 53 TIT o7z,
4. TROMEHLE
(1) ALBHE

KBS 1x Monascus purpurens AHU9451 (LA1%, Mon.
purpureus LREEC) ERH W, K7 M TFFRA bu— A%
e AW TR E B ORI I#E I =—X D, 1
BHEE#E L, chdd—r 27 v—7E Iz 300
mlB=ZA7 7 X300 50 mlZHEE L, 25°C, 150
rpm DEAT 2, 3, 4 RU6 HREEEE L., ZhTho
HEHBEIKTH, HEREBELIBEL T, Bonl 1%
®O brix%, pH, ¥HE, =5/ - VRUEHERzH
EL, ENEREEX TR, &8, A—rI7V—7%
BETREEHREY BB LTHWR,
(2) B

74 CEERNIEEERE 1 5 (DI, OC— 2 LhgED) %
Huwiz, MYEBHITEREEL (TR EBRODIO
=—Xb, 1TALEHHELL., IhEL - 7 V-7
HXN7500mlBE=ZA7 5 A aFOHKE 50 ml (CHHE
L, 25°C, 75rpm DFHT1, 2, 3 XUV 4 HREREEEL
o, FRTNEEHBK TR, SERZELTELT,
Bonl. LEWO brix%, pH, HE, =7/ -VER
UERELHEEL, ELEREEEZT 2. &8, 4£—
b7 V=T REETARERETRE 0 HH L L TR,
pH FREEHW % w7 #1% pH OB DB SR, 41
7 v—7REE, 1 HESELLR, BRComLE.,
(3) MW
i) HERRKEBEOFE

A O &Kk Lactococcus lactis subsp. cremolis
IFO03427 (Li4%, Lac. cremolis ¥ B&ED) & Streptococcus

salivarius subsp. thermophilus IFO013957 (Li#g, St
thermophilus L B&E0) W2, ZhZFhflEEto A
BEIo=——XY 1HSHFLD, 4— 7LV —7REL
Bant: 2 LEZMA7 9 A ahO Bl
ML, 1HM, STCTHEREL 2. BER, HBEK%
BWHEFAF 2 — 7 TERLTEL, BEZED, Zhi
BEAEMZ, EiEEEE, OO TLEREZRE
L7z, 2% 3EHEVRLIE, BHEORY 2—A 11
MUTA% 7V Y VYERL ZHML, 20%7 9 €Y
v HRRESHEHRE LT, —S80CCOBERY Y —¥—h
BRERELL, 20%7 ) ) Y EBBRFPOWEEIL, Lac
cremolis TiX, 7.5X 10°(@/ml, Str. thermophilus Ti36.0X
10°@/ml T&H - 7=,
i) AR E RV REE

200mMIAZAT7IAIRHESOmlI 2L, A—+ 7
V— T REBET T, Lac. cremolis DERIER 200 pl (B
¥ 3.0X107 H/EEEIR 1ml) &ML T, 25, 30 RO
STCOBBELMET, 24 R UF 48 BFHEIRFERTE U J, REH
HHE L 8 EH O brix% & pH #HIEL, ¥ —2 v RER
EOBRELZHREEE L, RKA—-P 7V —T7RE LK
RESEHIR L BB EB TR DWW T b [AROEME, Sk
UEREEERTo 7.
i) AF LIV EIHEEHeoR

200ml A=A 7 I ATRAFLINY (BHIFER)
0.5, 1.0, 2.5 RU'5.0g 22 hZENEHML, THICHE
50 ml & Str. thermophilus O B KB #E 200 u1 (BF#;
1.2X107{H/558%% 1 mD) 25@mL, 37°C, 1 HREEEL
To. BEODEBEOEBHEROSTRUBREES, LE
EREIBRICIT o 72,

2.5g (5%) AFAHINIHEMA— 7 V—T7KEK
VPRBEHTE, 50ml 2, Str. thermophilus DEHREIR,
200 21 (B% ;1.2 107H/E2%68 1 ml) £¥RAIL, 200 ml
B=AT7S5AadT, 37°C, HIEOREHETIZ7HMHE
¥ T, BEORZETRTIES HM & THEERT o 2.
0O, BEHC—EEY TV ILT, BoniosE
B 2RO, EBBEO brix%, pH RUARERZHIE
L, ¥y —avBREOBREZERER L.
5. fRFEE
(1) EEEEO brix% & pH

B OB STz,
2) BSEWEro~v NI 741k B5EE, =¥/ -V

B UOHRE T
i) $88

EE S EMIAERY L, TEESEA 7L 87V



JL¥BES BRI TS > ¥ —#E No.2 1996 37

2384 7 AEBWTUT- 2,

i) =g /—n

EESH TR VS E5 Y 7 LETHIEL .
iii) AR

KA LA ARGHBREBEECL T AFE—NT
V— (BTB) &2 &b, AREEZAIEL. T4b5,
HEEITAY 7 4T, IHREH L TEEREEZBT
B RETRIG S ¥, AIHES 450 nm OPOLE 2 #IE L
T, BB BRIEER L.

EHwE s o~ s 757 4 (L&, HPLC LHEED)
FAREE L AFHESREEUATICERS. YA T7A3¥h
u—7 & F—F MBEHEE;SC-8010, 7 A vH¥—
SD—8013, > 7 ; CCPM, # 7 4 {HiE#E ; CD—8010,
K24 ViE : RE—-8010, g ; UV—8010, 7Y >
% — ; PP—8010, 7Y # F & ; TSKgel OApak—P (6
mml.D.X 4 cm), SBEH 5 5 ; TSKgel OApak—A(7.8
mml.D. X 30 cm), 2 A8, HHEE . 0.75 mMH, SO,,
KIS¥ ; 0.2 mMBTB+15 mMNa,HPO, (pH 8.6), #&
B - RSO TR 0.8 ml/min, 4 7 AMfHIEME & KIG
a4 VERE | 60°C.

0.45umDAY T I T7ANVI—TCHESBRLIZS
WEBEARRLTRIEEL, Y=aP A vP 75—
kD20 ulEAL., YUABEICLIERELY /—
WVEEESH TR, 797 b—A, Ya—27u—2R, 1-—
FAR—A, ZA+—ARVTY/—-N%, RAESE
T— P BBEEMTIE, 7727 b—R, Va2,
Ya—ru—RA, 1—-7AN—ARV=A+—R%, H
R TIR, va vk, AR, 72U, VTR,
rasny vk, A8, BEERUaNTJERE, ThT
HEA—BE (w/v) SUREEEREHVT, RRCHE
L, EHEREORER LD, REhoREE, AREREV
Ty —IVERDIZ,

5. EHERE

RNEHBEOF LA, B, REBEOOH L ELEL,
BBEBROERS (REREAL, PPBE, BHINT
Ww3), REEERINLEFIIEY, BLRRY, B
W), EERERE GEEREPEOSREL %D LB
ZoWwT, BoTwd, EHTHZ, ANERY, I TV)
OREXHTEL .

KRBERCER

1. = F2L—7HELEHO7 2 M F Y IEOR
BIZRITTHEPH ORR
Fig 17527 b4 ) THESBCRETA—MI LV —

200

— p—
[l (S
< (e

a1
o
T

increase or

decrease of
soluble sugars (%)

|
w
2 o
r

Fig.1 Effect of juice pH under the autoclave sterili-
zation on the stability of soluble sugars in
yacon juices
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Fig.2 Effect of cultivation time using Mon.purpureus
fermentation on ethanol, soluble sugars, brix%
and juice pH of yacon juice
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Fig.3 Effect of cultivation time using Mon.purpureus
fermentation on soluble sugar content in
yacon juice
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Fig.4 Effect of cultivation time using Mon.purpureus
fermentation on organic acid content in
yacon juice
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Fig.5 Effect of initial pH during OC-2 fermentation
on ethanol and soluble sugar content, brix%
and juice pH after cultivation of yacon juices
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Fig.6 Effect of cultivation time using OC-2 fermen-
tation on ethanol and soluble sugar content,
brix% and juice pH after cultivation of yacon
Juice
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Fig.1 Effect of cultivation time using OC-2 fermen-
tation on the soluble sugar content of yacon
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Fig.8 Effect of cultivation time using OC-2 fermen-
tation on the organic acid content in yacon
Juice
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Table 1 Effect of autoclave sterilization and
cultivation temperature using Lactococ-
cus cremolis fermentation on brix% and

pH after cultivation of yacon juice

. temperature (°C)

treatment time (hr) %5 30 37

brix% without sterilization 24 16.3 16.3 16.5
48 16.8 16.8 16.8

autoclave-sterilized 24 16.8 16.8 16.6

48 17.3 17.3 17.3

pH  without sterilization 24 4.7 4.7 4.6
43 4.7 4.7 4.6

autoclave-sterilized 24 4.6 4.6 4.6

48 46 4.6 4.5

brix% and pH of juice before autoclave-sterilization
;17.2,6.1

brix% and pH of juice after autoclave-sterilization
;17.6,5.6

Table 3 Effect of cultivation time using Stzreptococ-
cus thermophilus fermentation on brix% and
pH after cultivation of yacon juice, without
autoclave-sterilization after the addition of
skimmed milk

sample cultivation time(day)

contents 0 1 2 5

brix% (a) SM2.5g, DW50ml, 200u1 5.2 4.3 3.2 3.2
(b) SM2.5g, YJ50ml, 200x1 20.4 19.1 18.9 18.9

(a’) SM2.5g, DW50ml, 50u1 5.2 5.1 31 3.1

(b’) SM2.5g, YJ50ml, 5041 20.4 19.4 19.3 19.3

(c) YJ50ml, 20041 16.3 16.4 16.4 16.6

(d) YJ50mi 16.3 16.2 16.3 16.4

pH (a) SM2.5g, DW50ml, 2001 6.9 53 4.8 4.2
(b) SM2.5g, YJ50ml, 20041 6.5 4.9 4.7 4.7

(a’) SM2.5g, DW50ml, 501 6.9 57 4.9 4.2

(b’) SM2.5g, YJ50ml, 501 6.5 5.2 5.2 5.2

(¢) YJ50ml, 20041 6.1 55 52 53

(d) YJ50ml 6.1 4.7 4.7 4.7

SM; skimmed milk, DW; ditilled water, YJ; yacon juice

Table2 Effect of cultivation time using Streptococcus thermophilus fermentation on brix% and
pH after cultivation of yacon juice, with autoclave-sterilization after the addition of

skimmed milk

cultivation time (day)

sample juice
contents without sterilization and culture
0 1 2 3 4 7
brix% (a) SM2.5g, DW50ml, 2001 5.0 5.2 3.4 3.6 3.5 3.5 3.8
(b) SM2.5g, YJ50ml, 20041 20.7 20.6 20.0 19.5 19.7 19.8 20.0
(c) YJ50ml, 2001 16.8 17.1 17.5 17.1 17.3 17.4 17.6
(c’) YJ50ml, 50ul1 16.8 17.1 17.3 17.2 17.4 17.4 17.6
pH (a) SM2.5g, DW50ml, 2001 6.9 6.6 4.2 4.0 4.0 4.0 4.0
(b) SM2.5g, YJ50ml, 20041 6.4 5.8 4.9 4.5 4.5 4.4 4.4
() YJ50ml, 20041 6.0 5.5 5.6 4.6 4.5 4.5 4.5
(c’) YJ50ml, 501 6.0 5.5 5.4 5.3 5.1 5.0 5.0

SM; skimmed milk, DW; ditilled water, YJ; yacon juice
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