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ABSTRACT

This study was conducted to establish a method of manufacturing fermented
beverages with lactic acid bacteria to increase the utilization of Biji, which is
generated in large quantities every year as the production of soybean processed
products increases, but is mostly discarded.

As the inoculation amount of lactic acid bacteria increased, the total content of
acidity, sugar content, free sugar, and organic acids increased, and taste, aroma, and
overall preference were excellent when inoculated with 5%. As the amount of sugar
added increased, acidity and turbidity decreased and sugar content increased. When
10% sugar was added, taste, aroma, swallowing, and overall preference were excellent.

The preference was the best at the extraction ratio of Biji and water 1:5, and
the characteristics of Biji extract according to extraction temperature and time were
not significant, and the preference was somewhat good in the treatment extracted
for 3 hours at 60C.

When filtered, the turbidity was as low as 1.5 NTU, so the appearance was
excellent because it was the clearest, but the preference was low, and the
preference was somewhat better in the sterilization treatment at 65C for 30
minutes. As a result of setting the ratio of mixing ingredients to improve preference,
the preference of the fermented product mixed with 20% rice powder was the best.

Key words: Soybean, Biji, Fermented Beverages, Lactic Acid Bacteria
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1 75

20243 A7I= F AiHA L 5465 haZ HA=r9] 7.4%, AAHHFS 6.9%2 10,6292S
AASIL ATHEAH, 2024). T BHAT Ago] FREI Bl itnt DA Pk
Fego] wom, olaFehE, ST, AEY, VEAY T BAT L Fge] Ex}
Qe 7154 ARl ol sl YrkEom 5, 2009. HI A A Bk 2zt
AAge] MElE A4S HEshs duk 2HAEe] 71T Qo] B4 AFD} 4B
ARG AT AT Fa7t A&HoE FrkT Uk olP@ Edse] meh T

T8 F 7FEAE dujde 20223 7] 2% 71,7749l AR, 7R, e AL
FR7FEELS 1,307 ¥ o2 20219 tiv] 19.7% 718 THA F 9] 9FE A A, 2023).
l:rldr FHE e W AVl BAREQ FHIAE Fe Eolde 7HEA @Al
Bol AAFAT, Ao]dF4Ql FuAEzes AEZo~ Fad, A T84
D‘rH“Z‘J_OJ olAaZetE Fo| o] EHoHChoi & Lee, 1993; Oh & Han, 2004). =3
Aol AEHF 7|Eo 2 oA 25-50%, AW 12~20%, &= 50~60% 2 =477}
10~14% A= =0l o] FLTA ] 7R BT ofye}, AFANZEA FEIAVF =
(Shin & Lee, 2002). H T gAto| 28, w72 Zol| that BA 2712 HA S 283
HZdolu Tho]oE 2Fo] 7 Folth AF7HA| FHIAE 83 AR, =, 2, S
Y d77F RauEQ oy, AESEA Xetal e A oltKKim & Jung, 2023).
Probiotic A|%-& tiF& FAIF YERE o]&Ho stor, fd EWFTH Ed=27]
T FAE A AFolY AAW Go]dEE st AtgelAlE 71dEH St
(Jin HS, 200D). #Zol= th¥Song & Jung, 2006) 5 2&EA AAES o] &3l FAakt
aE 53 78 ¥ Ol%‘: FAE ST A=ET} 11:%—0] =i 9t

A 2 Aol s F 7w AR Sl wet vid B2 ofo] MAska AT
2 MEA= Tl H JAol EH S Hste] fitwor BEI} 5855 Axshe

PHe FYRu stac

2. A% B P
7 NEAR

2 Ay AR FHAE A7E ZHA &4 F 7HEAACNA TR A Al APE
AHIA S Ws Bt A3 AREskTh %}EOH AR TEE AlFddA fFEEE
bt BEHET AT 215 @AI88ko] 2, Pocheon, Korea), 8 AE Z~EFE(2 A H 2,
@F9, Chungju, Korea), 3t=vH(Aspergillus oryzae, Suwon Fermentation Inc.,
Hwaseong, Korea), 71z& X (Saccharomyces cerevisiae, Saf-instant yeast red, Societe
Industrielle Lesaffre, France)& AF&3tith 2715 & IE7HFE U4l 54ES

date] ARGk
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H
H
T & E4E 13, 15, 1:10, 1:15, 1:20 ¥l&= H7lste] 40, 60,
3 x4 A FEIAT F=0] & F 200 mesh A=
13 gEol ARE-stTh

o FoA BESE A=
FF LS sl FEol fAT, FFE, BR 1% YEHL 4P 10%E
Hrhshel WEAZT AWE FAFS 1 3, 5% A 4% 0,5 10, 15, 20%8 H7H
_9_

35 C 3=7](S-2100RS, Alo] 28], Korea)oll Al 24413t TEAIZ] & Hg E4
TEE A o HEFH AR VM AAsl 7134 e AT FAEE
gstz] flsked FniA —1€7}T 0%s EFF te FEvho] TEAFG. AT

WS A7) 98k 60T ol A 3023t 71, 90T oAlA 5&t 7, HRE A3E
.

AP & 9 =3 Uk

pH+= pH meter(G20 compact titrator, Mettler Toledo, Switzerland)® ZA3}R 3L
AR a9 10 mLoll S/ 90 mLE 7HF & +&3A#A 0.01 N NaOH= pH 8.27}
2 w7hA AR & O AnEE SR A= E acetic acid®] FEFHRLSE S
39 B 5= B A(2100N Turbidimeter, USA)S AR8-3le] 3} S(transmittance, %)& =4
3T I FEAATAGO, RX-500000= A3t 108 343 Al 1 mLol
DNS Al¢F 3 mLE &8l #& = T8 = 2435 UV-Vis £33 =4 (Infinite
200 Pro, Tecan, Austria)& ©|-83}] 550 nmol|A S3EE Ao, ¥e9dS aF54%
3t 3 S (%)S ALEld T M= Spectrophotometer(CR410, Konica minolta,
Japan)E o] &3l SA3ste H=EL), dN%@), FN=0)E e AT

2) #89, f714t ?:!’

A8 FE9, 714 B4 8l AEY Asds Al 33 SRTE 4% &
0.2 um membrane filter(Whatman, Clifton, NJ, USA)E o]&3] o393, HPLC
(Agilent Technologies Series 1260, USA)ZS o] &3l #4313t}

v AEE 24

THE #eod 108s ddes AFY FASAEA dFS A= o, A&, o
aga AR 7sEE 9 Ao R ZAHEAL, w- F30FDAA we HBAFD)
A 7187 BE4E 52 AF4E FEF Y9G FAAZE 5% FFFolA
Duncans multiple range test2 Z}z}o] W<l gk A5 435It
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3. 29 4 1%

7h, dEzd A4

frabto s BHags w pHIE 6404 TE 24412 £ 3.0, FE 48AIF ¥ 28=
F=doly ERET 04~06 o @on drs AT G TE 24A &
8.6~9.0 brix, =& 48AIXF o= 7.5~8.9 brix® E¢OU EX+= 25 brix®E A9

l

usteh, WEe] Z7ke wE vlAge] amylase 280l o8 Ao 7 $199)e Wi
exel 7ok WEAZY AT GEE TG Busgc. BATE Fol

38 g/L, 54 glL= 7} %9kw Ewo} 10 gL, 13 g/LE 7P w9t Lake $4d, &

r+>:¢

=7, AR 0% Egow, agtd b F=d, AF, i 22 U™ D
Sk wHEA] Lakol %3 agh bato] Yo} oldo] 71 Fom Fkd wEA HAl9
v 2ho] A = AT
10
8 =4
N
@
=5 | | o e
mo ,
o 4 . : o ¥ .
o 24 48 0 24 48
2= ZHAZH L2 ZHAIZH
——RiF —AEaR =23 R s =2
12000 60
10000 50
2000 = 40
Ly ©000 = 30
Wl 4000 %rﬂ 20 /
2000 I — Wl 10 T ¢
0 @ ; —* o . .
0 24 48 0 24 48
L= ZHAIZH 2E7|ZHAIZH
—— R =g 3= A =R A =2

s m e B
522 B
R,
i m ow s
B2 os s o2

>
hr
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38 2aEo fovd e ¥ 13 Zu. wd Hoe fructose, glucose,
sucrose F#o] 0 FZo| A e SEd TS Rl GAF LF
745, 24AZt ¥ sucrose’t AA FUFel AR 27.5 g/l #e UERTH #wE
48N Bz FAFS 274 g/LE FAHO E FFERUT & F£EFS HYT
g2 wFEAE fructoses}t glucosert W& 2447 & 7247+ 6.8 g/L, 17.0 g/lLE Z7}
SR oM, 48417t Foll= fructose 10.5 g/L, glucose 17.3 g/lLZE F7HAI7F F-A| = 041:} Hh,
sucrosex= a7}l Ao wet 7H4sE AEFS Bk 88 HEE 24AZ 9 4843
3 BE foe o] ¥E AEo faste] 03 glLE 7P Wtk ol aRe o
7t gltete] Zs @ol ARg A¥E AET)

;

% 1 #5E dEE0 FEd & (2]: g/L)
g
;QIZ_P o+%5F  Fructose Glucose Sucrose Maltose Lactose Al
L] 0.2+00 0.1£0.0 0.2=%0.0 - - 0.6+0.0
24 Ty 1.2+0.1 27401 275+06 0.3+0.1 - 31.7+0.7
A ZE =t 6.8+0.0 17.0x0.2 5.5%0.0 - 0.2+0.1 29.6%+0.2
ay 0.1+0.0 0.2%0.1 - - - 0.3+0.1
48 TRy 26+01 51+02 274+0.1 0.2+0.1 - 35.3+0.3
A7 =7 105+0.0 17.3£01 25+£00 1.0+0.0 0.3%£00 31.6+0.2
= =l 0.1£0.0 0.2£0.0 - - - 0.3%+0.0
¥ 2. A4FE BEEY G4 T (91: mg/L)
L1 g-4 FZE Citric Malic Succinic Lactic Acetic Al
A Zk ™ acid acid acid acid acid
waAd 1643+£116 15.0+1.0 201.9%13.5 - 334.0+8.1 715.2+33.8

FrAtt 37516  37.1£0.9 - 558.8+12.5 - 633.4+14.8
A et 92.5%32 208.7+37 69.1+23.8 336.8=7.4 369.9+24.7 1077.0%£29.2
aix 128.8+2.9 313.7£2.0 1506.2+106 126.9+145 2489.9+172.6 4565.4+142.8
84.9+0.1 86.7%0.3 - 799.9+3.3 240.6+93.3 1212.1+90.1
183.8+4.6 327.0£8.7 422.1+123 249.6+0.4 1030.6+20.0 2213.1+38.0
ax 160.1+2.4 284.8+0.9 1481.8+212 190.2+27.2 1819.1+189.8 3936.0+138.7

TFE BEE A7 e 2E 77 2 ATt wet ‘ﬂﬂo}"ﬂﬁ} frabd a4
lactic acid7} =& 24A)7F & 558.8, 90 9.2 mg/LZ =7} ukg 48 ]Zl T =
799.9, 973.8 mg/lL= FAIHACH F F7IAF FEFS TE /\lZlo] —7}%} 5
=3t JEOH/H~ malic acid 327.0 mg/L, citric acid 183.8 mg/L=
714 B E 4847F F 22131 mg/lLE =7 £FS JElY g das %%71*&
ShaFo] WbE 48A17F & 3936.0 mg/LE 7 =UdtHE 2). =y g% HaES
QI BaF wiEe] Hsol Brbssdal, fitd § #ivkE $& st AlEE
At 215 AdEt T

 Ho Oﬂ

d

[‘

4
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2) SAF(NTE: BF FAF 21%) WEF A
Al FND5S

Akt 9] 3 > 3.4 A 5.4%,
0.2014 24.6 g/LZ 715l o™ pHe}

71(3}.3}: k]xg

T e
il ME =

33 A FEE BE 5

o

T =

° -1

10.8<1 A4 15.0 brix,

AEzk 2 2ol7F JIAT(E 3)

HSE A= 3= g= g

A=

@w M ®  (Brix (NTU) QL)

L a b

3378.7+55.7°
3504.3£3.8*
3387.3+1.5"
3334.7+15°

10.8+0.0°
11.6+0.0°
13.4+0.0°
15.0%0.0°

3.4+0.0°
5.0£0.0°
5.34+0.0
5.4+0.0°

0 3.0£0.0°
1 2.8+0.0°
3 2.7£0.0°
5 2.7+0.0°

6.0£0.1°

0.2+0.0" 61.4+0.0°
61.6+0.0°
19.4+0.1° 61.9+0.0°
24.6+£0.2° 62.1+0.0°

15.1+0.0
15.2£0.0°
15.840.0°
16.2+0.0°

1.6+0.0"™
1.5+0.0
1.6+0.0
1.6+0.0

AFol I7HE4=  glucose2} maltose,
succinic acid, lactic acid, acetic acid, f7]4+Fe] =gt
TH ME VsEE A BAAF FodS e

71EET7F Tha -k ATHER 6).

U

Tele T

Fol St em(zE 4),

1S ATHE 5). H4+F 3
A

% S%ol A o, T %

¥ 4. F¥A A HFEES] {9 S (29): g/L)
ST
©% Fructose Glucose Sucrose Maltose Lactose Al
0 0.4+0.0° 1.3+0.3¢  112.9+0.1* 0.2+0.1¢ - 114.940.2¢
1 0.6+0.0? 4.8+0.0° 1125+0.0° 1.2+0.0° - 119.2+0.1¢
3 0.6£0.0? 13.8+0.3° 109.9+0.3° 2.1+0.2° 0.1£0.0 126.4+0.5"
5 0.6+0.0? 22.24+0.1*  107.9+£0.19 2.9+0.1% 0.1+0.0 133.7+0.12
¥ 5. ZHA Ak BaEo §7)4k ek (9] mg/L)
%‘;I%%C...M.. iric acid  Lactic acid  Acetic adi
% itric acid alic acid Succinic acid actic acid cetic acid Al
0 384.1+48.6 162.7+2.3¢ 27.6+1.6° 2304.2+35.2% 305.7+1.8° 3184.3+63.3¢
1 184.0£10.0° 177.5+9.0° 42.0+0.3° 3650.7+46.6° 371.4+8.0° 4425.5+70.2°
3 238.24+31.0° 1945+6.57 43.9+1.3" 3976.2+134.0° 385.4+20.6° 4838.1+154.8
5 145.4+£25.9° 188.2+0.6*° 44.4+0.4* 4309.5+58.6° 412.0£6.2* 5099.5+52.32
E 6. FHA A FEES V|EE
HAZH%) IR gk F =23 THNEE
0 5.6£0.9™ 5.5+0.9™ 4.6+£0.7 4.8+0.9™ 5.5+0.8™
1 5.5%0.9 51+1.0 4.8+1.0 45+1.4 5.3%0.7
3 5.3£0.7 5.3%0.5 46+1.2 45+1.3 5.3£0.5
5 5.1+0.8 59+1.0 49+1.6 4.6+2.1 57+1.6
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3) A% H7HE 2%

pHE Awk A7hero] Z7lolE W 292 Wy} nnjsigon] st dg 17}
0% A A3% 717 ESkom, 20% A7} Al 36%2 FAastarh SEE Mg A7bol
ZolRs o5l 20% A7h A 226 brixE 714 Bk BATe g 10% A7

v FIO

0

209 gLE 7} =gt Bx:= ME HuleFe] ZUME4E gAste] 20% A7F Al
636.7 NTUZ 7}& Yoith s =% Az AHe "Aylgko] Zyls4-2 [zt =
StR AL a, bk ZAsiAT AAH o g He HIMF 10%94 BE S5 ¥ o]
s, BEg E4o] M e AthEE 7)

% 7. A" Frlgo] e FHIX fabd BaES BE EA

el A= BE Be say A=

L % B (NTU) @/L) L . b

0 2.9+0.0" 43+0.0* 6.7£0.0° 1693.5+2.1*° 19.2+0.1" 77.0+0.1° 1.6+0.0° 11.2+0.0°
5 2.940.0 4.2+0.0" 10.6+0.0 1338.3+1.5° 18.9+0.1° 79.7+0.1° 1.6+0.0* 11.1+0.0°
10 2.940.0 3.7+0.0° 151+0.0° 996.3+2.5° 20.9+0.2% 82.8+0.0° 1.5+0.0° 11.0+0.0°
15 2.940.0 3.7+£0.0° 18.9+0.0° 841.0+1.4% 18.3+0.2¢ 84.3+0.0° 1.4+0.0° 10.9£0.0°
20 2.940.0 3.6+0.0° 22.6+0.0° 636.7+0.6° 17.8+0.1° 87.6+0.0° 1.2+0.0 10.1+0.0°

Ae 7ol F7HEE fructose, sucrose, & el ko] F7kakth. sucrosed]
ikt IR E 98 HUMe AEuE] ASE ATHETHE 8.

%71’1“_ Z Ak B EAREQl lactic acide] ghaFo] 2864.4~3293.9 mg/LE 7+
Zorom TS o= jcetic ac1d/] Sheko) wWory AE HrybgFo] 714 E malic

ac1d, lactic acid, acetic acid, & §7]4F 3 7F A3 Y THE 9).
3E 8 AR HIlEd wE FuA bt TEEe fEd T (%9): g/L)
g%(ff; FE Fructose Glucose Sucrose Maltose Lactose Al
0,
0 0.1£0.0° 21.2+0.1° 0.3+0.0° 1.2+0.0 0.0+0.0¢ 22.8+0.2°
5 0.4+0.0° 21.6+0.1** 57.1+02% 25+0.2 0.1+0.0> 81L.7+0.5¢
10 0.6+£0.0° 21.9+0.1* 114.9+0.2° - 0.3£0.0* 137.8+0.3°
15 0.9+£0.0° 214405 163.8+0.8" - 0.1+£0.0° 186.2+1.2°
20 1.2+0.08  20.8+0.5° 210.6+1.0° - 0.1+£0.0° 232.6+15°
E 9. A" HIlFe| ME FHA ikt HEEY f7)4 (9] mg/L)
@‘%3)7 K Citric acid Malic acid Succinic acid Lactic acid Acetic acid Al
0 123.9+4.3> 158.1+2.0° 19.3+3.6° 3293.9+30.2° 394.6+8.8% 3989.7+31.0°
5 115.3+1.4*° 154.2+1.3> 24.9+05% 3269.7+27.2% 376.7+2.4° 3940.8+31.32

10 155.6+3.6° 148.9+0.6° 24.4+0.3° 2933.0+27.4> 367.6+2.2° 3629.5+30.8"
15 116.8+13.4> 143.8+1.9¢ 24.3+£1.0* 2927.3+£29.5° 366.3+12.1° 3578.5+12.7°
20 108.0£6.1° 140.5+1.3° 21.5+3.1% 2864.4+16.6° 365.8+5.3° 3500.1+25.4¢
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3 e A o My 20% B/ Aol Fo W4E
T MBI FE ARES B9 5% A} Aol B HE T
Av 10% H7F AgolA Bt &, F3d3 357t et thGE 10). Avs AUt
A e A BRe gln Avel Fsv Mg 20% A7t AedAE Aol
A8 =AXA g

K
e
2
2
Ir
b}
)
o
rir
Lo
i
O
52 :
3149-'
o

3100 Ae H7bEol e FHA Ak EEEY VR
bl

2 am 5 3 297 F@lEs
0.
0 5.6+0.5" 3.7+0.8° 4.1+1.1° 4.0+0.8° 3.7+0.8°
5 5.6+0.5 4.5+1.4" 4.8+1.5% 4.7£1.0% 4.4+15°
10 5.74+0.8 6.24+0.82 5.84+0.9° 5.8+0.9° 6.3+0.8°
15 5.4+0.5 5.0+1.3% 5.3+0.8%" 5.0+1.2% 51+1.1%
20 5.1+0.9 5.6+1.6% 5.4+1.4% 5.3+1.7% 6.0+1.8°

U, #2224

D;¢§HP%‘§%

% 1L #3080 02 Fulx fuF $EEY B 54

TE F& = T= g 999 =
Azt vg P %) (Brix) (NTU) (@/L) L a b

1.3 44400° 13+00° 0.8+0.0° 271315 14+0.0° 94.3+0.1% 0.6+0.0" 6.1+0.0°
1.5 474000 08+00° 05+0.0° 1357+12" 1.3+0.0* 97.5+0.0° 0.2+0.0° 3.8+0.0°
1:10 5040.0° 0440.0° 03+0.0° 1450+10° 1.0+0.0* 97.5+0.0° 0.3+0.0* 3200
115 53+00° 03%00° 02+00° 97.1+£0.1° 0.9+0.0° 984+0.0° 0.2+0.0° 24+0.0°
1:20 57400 02+00° 0.1£0.0° 231.0+10° 12+0.0® 96.0+0.0° 0.8+0.0° 45+0.0
1.3 30£00° 49+00° 122+0.0° 763.0+10° 9.8+0.0° 86.8+0.1° 12+0.0° 9.5%0.0%
o4 15 30+00° 31+00° 120+0.0° 1650+0.0° 11.0+0.0° 97.7+0.0° 01+0.0" 4.6+0.0
AZE 1:10 28400 3.0+0.0° 11.8+0.0° 144.0+0.0° 121+0.0° 98.2+0.0° 0.3+0.0° 3.6+0.0°
115 28+0.0° 25+0.0° 11.7+0.0° 311.0+£10° 104+01% 945+0.1° 08+0.0" 55+0.0°

1:220  28+0.0° 22+0.0° 11.7+0.0° 4527+0.6" 137+0.1*° 92.0+0.0° 12+0.0" 6.6+0.0°

F= "o we dEEo g 540 2@ = ¥ pHe FEH| &0
wold 48 Z7kete] 1200041 572 13 ov] 13 7189 T Abe vl o] wold4s
Zaste] 1209014 0.2%2 71 E=Uth BE $ pHe 2.8-3.002 FE0]&o] Eold4s
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L3y ZAst oy I Aol AA FUTE AMee 224.9%E FERIE0] E
YolH 3, =% 12.2 brixelA 11.7 brix2 o4
Fribet BEo A TheEFe]l Mgl wet &
Uelblom pHe 34 ®skshA] githe A7 A3HH, 2012)9F FAREAS. F0

Aw, g #¥o] g AAsty WA SHo $4IHAL

Fo|~E

= 1:5 H|&°] pH,

THNEEE FFoAtHE 12).

3E 12, FE0 L0l wE FHIA

o
T2l ATHGE 1D). ol AT
%

&, AEs YolA=

<
T

_

A&

FEne

537

=i v ok

1:3 5.3+1.2™
0.9x1.1
6.0+1.3
6.5+1.3

6.02+0.9

46+1.3°
6.4+2.1°
5.6+ 1.6%
5.5+0.9%
5.3+1.3%®

4.8+0.7™
6.0+14
5.5+1.6
5.1+0.8
4.9x0.8

4.6+0.9™
5.6+1.8
54+2.0
49+14
46+1.1

4.7+1.0°
6.4+1.8°
5.8+ 1.5%
5.7+0.6%
5.24+1.2%

AATHEE 13, 3

# 13.

4y
e
rfo
ki
W

14).

e wel Aols =2A

i $esgon A%

)

olo
TS5 2R

TTFE5E
A=At pH
) (©)

>
o

I.N

(Brix)

L
gkn

A=

a

b

4.7+0.0°
45+0.0°
4.8+0.0°

40

0.7£0.0°
0.8+0.0°
0.7£0.0°

0.3£0.0°
0.4+0.0
0.5+0.0°

315.70.6°
69.3%0.2"
363.0+ 1.0°

0.8%0.0°
0.9+0.0°
1.2+0.0°

93.8+0.1"
99.1£0.0°
92.2+0.0"

0.9+0.0°
0.1£0.0
1.1+0.0°

61=0.0°
25+0.0
75+0.0°

4.8+0.0
4.7+0.0°
4.7+0.0°

O60

0.8+0.0°
0.9£0.0*
0.9£0.0°

0.5£0.0°
0.4+0.0°
0.5£0.0°

334.7+2.5
98.8+0.1#
74.7+0.1"

1.0+0.0°
1.0+0.0°
1.1+0.0°

92.8+0.0%
98.4+0.0°
98.8+0.0"

1.0+0.0°
0.1+0.0°
01+00°

6.8+0.0°
3.2+0.08
3.1+0.0"

4.8+0.0°
4.8+0.0°
4.740.0°

80

0.7£0.0°
0.8+0.0°
0.8+0.0°

0.4+0.0°
0.5£0.0°
0.5£0.0°

160.0£0.0°
172.0+0.0°
108.3+0.6"

1.0x0.0°
1.2+0.0°
1.14+0.0°

97.0£0.0°
97.2+0.0°
98.4%0.0°

0.3£0.0°
0.3£0.0°
0.1+0.0

4.3+0.0°
5.240.0°
4.5+0.0°

3.0+0.0°
2.9+0.0°
2.8£0.0°

40

3.1+0.0°
3.3£0.0°
3.80.0°

12.0+0.0°
12.0+0.0°
12.0+0.0°

266.7+0.6'
331.0£0.08
328.7+1.5"

9.3£0.18
105+0.1°
9.3+0.0¢8

95.5£0.0°
93.8+0.0°
94.1+0.0°

0.6+0.0
0.8+0.0°
0.7£0.0°

54+0.0"
6.3+0.0°
5.9+0.0°

2.8£0.0°
2.8£0.0°
2.8+0.0°

24 60

3.9+0.0°
3.80.0°
3.9+0.0°

11.9+0.0°
11.9+0.0°
12.0£0.0°

460.3+0.6°
397.7+2.1¢
383.3+0.6°

10.1+0.0°
9.8+0.0°
10.6+0.1°

91.4+0.0"
92.6+0.0
92.8+0.0¢

0.9+0.0°
0.8+0.0°
0.7£0.0°

7.3+0.0°
6.940.0°
7.2£0.0°

2.8£0.0°
2.8£0.0°
2.8£0.0°

80

O‘IOJ}—‘QFIUJ}—*UTQJ)—‘U‘ICAJ)—‘O‘IW)—‘QFIOJ}—*@

3.7£0.0°
3.8+0.0°
41+0.0°

11.9+0.0°
11.940.0°
12.040.0*

413.3+1.2¢
380.3+0.6"
495.0£0.0°

9.7+0.1°
10.6+0.12
10.2+0.0°

92.3+0.0°
92.9+0.0°
90.9+0.1'

0.9£0.0*
0.7£0.0°
0.9£0.0°

6.8£0.0°
7.2£0.0°
8.1+0.07
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E 14 FE25 9 AR mE FHA 4 TEEY Vs
F22E >EAQ ) . =%
3 1 3k A=RE bd|
(OC) (h) '94 Lus A (=} ] él = 7]§.E
1 5.8+0.9® 54+0.9® 55+0.9® 50+1.2" 55+1.4™
40 3 5.8+£0.9 54+14 55+1.3 49+1.3 5.6+1.1
5 5.8+0.9 49+16 50+1.3 4.5+2.0 50+1.3
1 5.8+0.9 5.8+1.2 5.6+0.7 5.1£1.0 55+1.1
60 3 6.0+0.9 5.8+15 5.8+1.2 5.7+1.2 5.7£1.3
5 5.8+0.7 5.4+0.7 5540.8 50+1.2 5.4+0.6
1 5.9+0.8 54+1.3 54+1.3 52+15 56+1.2
80 3 5.9+0.8 5.5+1.0 5.9+0.8 56+1.1 5.6+1.0
5 5.5+0.8 5.1+0.8 5.1+1.1 45+1.3 49+1.0
ok, A 4%
pHE E& Ao 3002 FdF o, A== 65T, 30= Aol 5.0%= 714
=9k, o3 AHgloA 3.8%E 7MY Wtk dE= 65T, 30% *El7F 15.6Brix® 7+
=, o3 AEr) 15.00.2 7 YUgtth 8= 65T, 308 A7) 63.7INTUR 7H3
Bol Bf AL A= e, o AYA 152 71 vhol ARG B AT
AS 65C, 308 Aol 211 g/LE 7P wton, o3 A oAE 17.2 g/LE
71 A YTHE 15).

% 15 A@ie) me Tulx 47 SEEe B4
= 9= 9= sag e
A H ]
298 % G NU @D L 2 b

65C, 30% 30+£00° 50+0.0° 156+00° 63.7+01° 2L1£0.1° 994+0.0° -0.2%00° 32+0.0°
90C, 5%  30+00 46%0.0° 155+00° 60.6+0.0° 198+0.1° 99.6+0.0° -0.2+00° 3.1%0.0°
(rob) 30400 38400° 150000 154007 172402 997+00° 04300 20+00°

"~
&Y
ok
oE
2

5 AxE= ¥ 169 2o 65T,
T 612 ko us AYstaes BAA
B A A ARG JFJoA =& HIE wton), uky Fe

Bk o] Axes 8 520002 7154 3T AT 2ES &
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HAt= AT fASE 235 BT mEkA 65T, 308 e/ ZEaEe] 3133
AET 7|85 25 5% HHo A 202 HUEAO
® 16. Ao 2 FH|A| fAF FEES] Ve
Ay ol gt ¥ =237 THE=
65T, 304 5.6+0.8™ 6.3+0.82 6.0+1.2™ 6.0+ 1.4™ 6.1+1.1"
90C, H& 5.440.5 5.8+0.4% 5.7+1.1 5.1+1.2 5.6+0.8
oI FZE) 6.0+1.2 5.3+1.0° 5.3+1.3 6.0+1.2 5.3+0.8
gt 713 S 9% EAR s AF
FH|A| &= oin] & F, &5, @], 1| V1RE 20% £F, 7=, L8 VR E
ZARE A3 AVMRE E3ele &3 HEES] JEeUt 7B SR THE 17).
®17. FE H7HE 79 I3vA HEEY VEE
AVE % ot ¥ = o oA
w7} 4.1+15% 5.5+0.92 50+1.22 5.1+1.22 5.4+1.1°
e = 3.1+17 2.7+1.7° 2.6+1.3° 1.940.9° 2.4+1.1°
XM =) 43+1.3 4.3+1.6 3.4+1.3° 4.0+1.8 41+1.3°
G 45+1.0 A47+1.7% 3.7+1.4% 4.4+1.8 4.7+1.7%
B 7= 3.9+1.3 3.6+ 1.0 3.4+1.1° 3.6+1.42 3.440.8>
ol FHj A9} AVLE FE2E9 TE EA
FHA e} AVVIFE 822 TSl AR FEEY FHIA|TE AMSSE FEE2] o|s)ksh
EAde F 199 2o FnA| e} ArE &3 FEE2 pHeE 5.6, 3%+ 1.5 brix, Y3
3 g/lLE ¥R FE2E oib] 242 0.3, 0.9, 3.9 =34t

ol =Skl olol) Wl LS 247 © WolH, a, bgke 18, 53 T Zobxth o= &
WEF] EMT pH, 9%, =%, A9 I a barol i, Awe Lo ve
ms A7E RATHE 19).
19, Zulx ¢} /T PR 225 =4

5 A= BE = 899 A=

A& PH % Gw «OT) @ L a b
i‘ ZH)x] 100%  53+00° 074007 06+0.0° 173.0+0.0° 14+0.0° %8+ 03+00° 45+00°
% FH|A] AV 2 56+0.0° 0.6+00° 15+00° 2321.0+10° 5.3+0.0° RI1HCFE 21+00"° 98+00
i‘ ZFH| A 38+0.0° 39+0.0° 156+0.0° 101.0+10° 225+0.1° 99.7+0.0f -0.1+0.0° 3.6+0.0°
g A g LE 2 531000 07007 164+0.0° 1908.3+15* 26.7+0.12 73.6+0.0° 2.0+0.0° 11.1+0.07
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E % glucose, maltose, Freld F@Fol 7kt o, FHIAeF 2VLF EFA] FHIARE
A8 Bt} glucose, maltose, sucrose, F+8l8d F@ol =UHE 20). TE T
succinic acide AZEHA &, ol AL BE Frlike] o] Fristion,
FHIA &} ATLFE EFA E’—HWUP AH&d B} lactic acidet 714 =
stA oYU UMA|= ZASHATHE 2D. FRIAY FHIA & A7 &3 FE55 ¢34
g, 5397, T}Is=0) E‘rft O’“‘GPOE‘O‘% FAA fFrelde O*Qii‘r(u 22). o]H gk

0} [
ol
flo

T 20, FHIA LT ERTY 4T LAE FUT FT @51: gl
A& Fructose =~ Glucose  Sucrose  Maltose Lactose A
-i— FHIA 0.03+0.00™  0.05+0.00° - 0.02+0.00°  0.01+0.00"  0.11+0.00°
g FH[A] 8A7E 2 0.02+£0.00 0.33+0.01° - 0.30+£0.01* 0.01+0.00  0.67+0.02
Ll FHIA 0.01+0.01™ 255+0.01° 10.33+004 0.15+0.02° 0.01=0.01" 13.05+007
—% FHIA] 87 2 0.02£0.00 278+0.01" 10.73£0.03 0.44+0.04* 0.01£0.00 13.98=+0.08

3 21 FHIA e AR EE=Y it BES {UIA (&9l mg/L)
- - - A
—i— FHIA 1621+0.3% 224406 739.9+121" 10009+140° 333.9+8.4° 22502+247°
—gr TR 872 160.1+1.3  243+15 739.7+80 1004.7+7.6 349.0+15a 2277.9+15.6
Ely FHIA 232.9+45" 156.4+4.3 - 43170+2120P  504.3+311°  52105+197.F
—%r AR 812 22334102 1219433 - 5565.7+28F  4465+13.1° 635754406

W 22, FUAS} AT ERE f4d LEF JBE
ZEREY EE Bt 3 297 FRsE
FH A 4.8+0.8™ 4.8+1.0™ 4.7+£1.4™ 4.8+0.8™ 4.8+0.4™
FH| R 8:A7F 2 4.7£0.5 52%+1.0 45+1.0 50+£1.3 52+1.3
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4. A

B ATNAE F 7FFE ANl FAF wet v ge ol WASL UA
B e FHA YAelSPL 9] fAEOR WAW SRE A=
TS FYsas sk

2 MEPS u pHr 2443 F 3008 FEFo} FERHT 04-06
B W B 90 bix B ¥0r] Like] 1L agk bakel sio} 9)gie] 7hd Etk

=~

2) frabe] HEFol TS E =L 34004 54%, TEE 10.891A4 15.0brix,
AL 02014 24.6gLE FVIetR o, A9 frlate] F = S L
HEF 5%AA B, & FH7NEE7 S

3 A" Hrlgol FMEFE AEE 43004 3.6%, BFEE 1693.59014 636.7NTUR
e, BEE 6.7014 22.6brix® Eopxlom, Hrlsge] ZIEFE Lte Z7)
s9om, a, bgke 22Tk A" 10% A7 AgeA %, & 594, %
71257F ekt

D ¥R B9 Hl&o] F7lE4E pHE 44004 572 FolR o
1.3%1 4 0.2%, BEE 0.8 brixel Al 0.1 brix® 7243l oH Hh@:
28~3.02 ZtA, ATE 22449%F2 FEH| g0 ESFE wO}xiﬁ,
¥ & Aol7} Ik FERE 15 HEolA 7|Z=7F 7P S

2) THA FE2EQ pH, A, 3EE FF 25 9 Azt wE e x}olﬂ ERy

gkom 60CANA 3AIE =23 A ollA 7S=7F A& 53T
o FZE oFA B% 15 NTU, 3% 2002 713 grof oA o 7= 0*6}@‘ o}
7|57 Sekom 65 CollA 3023t Awd AgdA 71557t thad 33T
gt 715 e S ‘E‘ZHE E3nlg AARE flste FHA T ﬂ%ﬂl &, 3,
S5, dr), Ju7RE 20% &3, FF, T8N J|ERE AR A3 AR E
k<)
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