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Development of functional and palatable vinegar

beverage by using acom



A F

—_—
1o

op
0
I+
mA
Ho

=8 M

il

A1
)

o

EEUL

HIAME A

2001, 1Z,

o
Tl
£l

Hia

i
Ho
Il
.ﬂ

al
71
K

el - Rl

=0
=r
‘ol
Al
0

il
o

oh
=r
Tl
I+

ol

“+
T

0

T

ad

PR TWINC

=z |
H



M

2 o

L A=

TEZE O]ET A &0 Hx =R HE

I @7hEe ¥ % a4

HUE O &Rstq 880 @ EEDE ©UE TR 754 dFLR
kA 7z €0 Az SRS Moy

1

=3 U2t o
ZHo] g
ZHUR, LR, 2R
S (B4 RAEDA,
kg2 EEIUR Fi4£E U5
A09,923,500 L(485,144 177 ke, 24 1
F s HEo|n

CEE ABA 100g & oAU A 221 keal, 22 449%, THHZ 44% AF 30%,
4 22%, BB 11%, 28 16 mg, ¥ 84 me, ¥ 06 mg, BIEH

rlo 4

996), TEZ] AHAEEE g o 1433479

2] 1% 2 TET] BiER0|2tn JHESTE
o DEZ] 2 0599 kg2 A 0,3% THO

oHE 45, d 5



A 211U, Bl 0,01 mg, BZ 006 mg, niacin 08 mg, BHIEIY C 9 meo] &5 EHH
Yol EusHoE 2asll} 2R WEYS 0]8F B, 4 SO
FTPAECE 0|8HD, PUY, WTY, L4 ﬂﬂ £=, U%E 2T

ST %L&!%E%’:h

FTE=AEE) EERST “*‘:'f{} F82 E“—d d
Fth HATMEAE @9 o

B o] #eRo] wE AZ-3)S YEAA Us JE dazs 2UEEY
o Jlzde] UEED e BUHEE0] BE RELL-TH)s A2
MEEM A $#ebz REDS] 2l FEMES JES L 2 ATEsS
AL LES0] 2T ER P 2igS dEsid €2 F 24 €EE SHE
EED AzNEo] Y=g Aot



9

A7HESY HE R

11,

|
M
B sy
il ol ol
il = IH
w__uu w ] % m”_m =R
7 0 I I LI - R,
Gl 1 Ly n s o E)oon oo A2
o 0 i T T A I R
= = il M M T =M oam =0wr o
el T 1 g TR OW oW M R R
M o wr 4 A Ik T o o o
o W T Tl LU L - - L
"oaoR0oTom MoE o ™Y Bw N
o w R I T T W LA TR
W M oE % owoE o Moo oy
ok e om0 ol U I VT~ ST R T e N5
| | 1 | 1 | 1 | | | | 1 |
=] T B
14 = M i o B A
Ly mo" R W o
e =0 ._Wq__.u_,._ o LH [ all
ST m o o
r+- oonl o 2= o Moo
o W o o M gho=
i H o~ M o—
w3 =
- T ~ 9

Ae]

i3

=)

g8 o

ol
=

V. d7MEa

THE 2

Tl

ok

=8 A2 #AAD

Jh EET] A F



1) TEZ2]e] olgiety B

TEZL £EBZ o4 3518, B0 1263%, A2 4613%0]HoH T ED]
1R o] 13813, 20§ 9594309

CEDS BUE o] 4462, Bod 1007%, FE 366%0]3eH T ED JIRE
o] 243%, Bl 100201 %L}

CED0] BATE ol 28%, B 47%, A& 30052 H EEZ] JIRE
o] 05, B 230130

FEMNAZEE B EIH Y 2]dato] 7237, @& 0] 7127, HEEZ]
R A 2ldato] 0EY, Boeito] T2ET 22 LIERSL

2) BUR 28 Y Z A}

EAEs EMER s BUYs 2 EI] HE RE=E F ATER
AEED| g AT RERPIR L] BHS 24T 2ah A S 27 =1 A0
445 £E0] Y0] D oW, S8 T F 2= k2] 2 TEWNME
EHEEIHAY F2F B0 2E7% 2 E £ B E0] 60 )BT HHE0]
HAY FAHSEEE TU0] ZE¥L SR £ H|S0] BISIH AT, 42, 6K E
TR ST 82 5 258, Lh6NE o £EE TEIT Hot 2L HHF0]
A

gopAlgl REDl= HEEDEERX )N BE] gop J40] E4F TEZY] B
AN 10D 2772, 1590l 2342, 20LA o] 1B0XE UEFSITE

1)
o
k=]

) EEI HED B 549 ¥F Y A

]

2 24

ra

ol R4 EYALAI DEAHZEL 2 431H2H EEAZ] 2AHA
g ARHBeR F19E S Aspergiilus orzae®] d-amylasedt  Asperciifus
niger®] amyloglucosidaseE 2 227 T ECIE 2R 5§19 S dd= Aspers
ilfus prizae®] d-amylase®} Rizppuz meld®] amyloglucosidase®t 20 HI|SIHE
oo F51ETE AdE24LE H2ls GdER A 250 947 AR F551
HOh, 55 E7M g HHE RERES IFHMA ZHE" TR ZAE R
Zlo] E2tE + A AAHEIT), 0T AR s WA ZHEE FEE Hotskd A

8% 2 JTH HAEAS ASY A2, H40] Yo F £25 AJBHY 30

=

Hm
(=10

H
_1'__

-4 -



BH 25 SZ0] EHE 2¢ 4 U1 300 Y HAZHIAR ZFHA 0]E5H7] E0]
g ez Hagsit

1) ER @ Atage] 2d HEd

S AT £ s R EL SE08 F% 1% tannind A &
Ao Monascus &, Mucor %, Rhizopus &, Schizosaccharorwces S &
kA ZotET, YHHo, R 22 Aspergiiiu: £ B ZEN=E0] 51T
U HEE 2R 23 2T Socdhoromvoes cerevizioe #7F B B3
oML HEZSH 2513210 Soccharpomycopsiz S Sacchromvdoes S AR
2 2eH= o] LR

E:' D]-i .AH_AqOI = -,5,-'|. E__%__.r\ Hlr

— - =

27 EEIHoAY LTo] 128 ~ 202 gLt BEEHD  Torulaspora
Fangends A30 DRIt BARRO] PR WOrC W USSR Fygosaccharormeces rowsd
AZTW} Trigonopsis variabiliz AZRE LIEMFTE

27 EEHH LZo] 100 ~ 359 g/LIt HEEAD a-amylase g}
glucoamylaseE -“HitSl= Scheanniomces pooidentalis var poodentalis All 45
Pl i ) (o] R e g LA

Glucose S 6% EHA HIMY R4 T ELHAY YL20] 779 ~ 2181 /LI H
A A Torulagpora hanseni A30 7371 B2 7120 okt

Glucose & B2EA HE 274 TEZ|HH A LF0] 6958 ~ 2610 /L7 ¥4
A0 Saccharpmvces corquiste AR oS ABAMRRO] JHEF QROMCE

w2y, dE-HH80] 247 325 Saccharorwees ceranzae?| AT, B A
=

O] 24T FRE Agpergiliug £ Saccharpmces cereisiaeC]S 1, MPUTF
W= 3T Socohoromces cerewisige 0] HTH O] oA A BF ERHA 24T
o+ T Sacchoromvoes cerevimge® LIEFSTE

3) W] 24 23 N

HetH OB Socchurpmvoes ceredisige =2 T 245190 2SI D EDAY



HATE HIE 0] 24516 cH, B F02E ER 16 FF(AZ, AT, AR,
A11, &17 AIR, AlR, A17 AR AZD, AZF A2 AZE AZS A30) AMME EZF (B2
EE, BT, Bll, CE)IE B9}

4) 4EdE ¥ =423 4k
AlmEAAA ST ZEHHAL] =
2] BATEL HIE
ﬁ}E group, 15977 =7

= group, 15YMA] SIEFETAE 15Y
E LIENATH ZEzHA7be] 5018 BW
A EEINNEY BT @] 3 A & 3]‘3,"‘11:}.

CTEEH Dds2Es 27 022 LT 0ol LRI 25
sHe YEIFEA A= Aleohol TR0 27 34504 21 884 E S76HEL0H

TRz Y3Es YEE AT A2 2385 YolEH, 20k RED] 294
FEMA 8 sake St Agp morbonariuglab+bT)E Q&S TE BT FRWYs ¥ 3
S 9E IREIA g3 & 8 oldE AHE £ s 2Aon

_L.

L ZEQE 0] 24EE

1) :ita 2] 2 AT

WEE2] 472 2ol 06%2] tamnic acid £/ = dZo] dFstd2Ll
12 0]t MdeE 38 A=) 210] A 2WH luconcbacter pivdans subsp,
prewdans(KLCTC Z108)7F 21 AT=0] 510, Bo oM 223 MasRIREA S 71
L2 E S W Accichacter pasteurignusFCTC 1008371 2HE WFoith

z) (PEER0] 22T 42

9E 109 AT 103 0] BaSieE o0 s 3T oE T 1T fRESeH
Aretobacter aceti KFRIINZE0] A2 1 d46= & 217 ot oA 2z &
oo = WMEZTITZ?E 1212 2T S50

3 24l E Z=HA

&g BEFEE ZEA Y AR I E AAMebd &AA AT gt H Tt

i B Fpaxs LY FHAAA Mab(EITZ, MEZ(TITE, MISE)YL, MEIBIYIL,

=



L3(7)TL, MIB(7ITI0] =X 2H2F 59,67, 5, 65, 53, 57822 LEHD
o] HZof H]Et Huke] ZEHA WS FE S MEZ(TITZ0] 4k 1243,
MutEbs 3] 2P SR O st e, BUFE A T35 = KFRIL0ZE,
EFRE352 2 B0 670 61822 LENF ol o|Fo 4L H 5 41010
ZEHA HE Ao ME14Tk, HEMEER ggo® LR KFRIOZG 0132l
KFRIB9S HT} 27 A= ZHTH

Auto] 23t 22 = KFRII026, KFRIE9S, KFRIA37S 2 AP 7 2h2h 147, 0,98,
103%2 UERG D T-ES27157, 61, 45822 UERST] 255 6EEHS
Hte Aty S P MEIE)YI HOF Sl

4) z24EE ¥ 548 24 &
(1) B AZdd 2] pH ¥ H4: &4
N8R 22 Aceiphacter 5= WA 15Y2)0] L& 10220] 5oLt atd o)A

2T oAz MITUTTI0L2822), MEZZITITZ(1 2424), MISETY1(1 40),
IBIBITI(1 2524 THo] 1028 2oL,

(2) 24239 £ U WYZ Ao U AEH FE
Z4+td KFRII026, KFRIA9S, 3tYoe 223 Le2(7IT2 752 1592 o 23t
Z 3} KFRISI5 7} Aajwf well Ay 207, 2577, 300014 2b2 A% 0,108, 0,540, 0,108=
LIERL Jhzte45tED AR Yol A 20T, 257, 30T ol 242t A% 1068, 096D,
0084 UERY 712 s3tden, 212 225 KFRIS 258 20004
ek 4Tt M]3 2 e



2t Ed] =z HEd R

Bl 48" TED AEE =4A7E HEHAN tannin GBS ]
s A wd 4 JdHE YASH AT PUE JET Eats Us i Z5T
0T 8430, 90 B2 L EHA ¥2H, bentoniteE 026328 TR
FH2IEEHL ascorbic acidE 05%, 1032 21T AEoA] A vz 53171
2% Ao 2 LIERGCE
2, A~ A 24270 Wil 28 ATHEH | bentonite 0,1%, 0,25% 3 2]
AR F ascorbic acid?] BEE T EOIAM RAE0] SIMEHA =M, 0] F ascorbic acid
1022 A2 AR 973852 MR £2 EE EME UERARAL

Oh EEZE 0|83 A=z

oo

EHE

2 E s HESY 2 WHEE DotET] Hity EHo EHE EazA
14 F, €3ES AWMEIHY AT 23 {FA4UTE AR 3

H

™ = 2] ZH0]
e ol WIE0 Me HEYel 2re et Jz4do] Atdh oo sy
ZE 2eo® UREeD BEY ¢3S IR 7140 AHuET § 9o
JZHETH 2~30 71 A UERED, 94 2] A2 Jzdo] JpE £ otk
WA AS 77 H BHer Az FHBEUS AuEsie] 1IE EHE
A A O 9] DgrEEe] WA o] dx aze] e WAL BshHL

9
2, @wrEos BEo| 5714 4RI UBHU0 JoiN TLEW ATE
UEHt EE3 4288 Age] 288 + 9= AREA

2] FIde BT 23 Aphalze] gr4 HES BET 210
NEE0] A YUehY AtRelz F7482 malic acid?t 229 Bl 3 U=
AcE AREHANL B ZMEE FA0A @Efey, FrdtE BEIH
AREL JZEE THE A2E UERLH, A4 BE 483 IREPHAR

1
=
T—

U}-
}

ARz MO ES A0T UERITH 5 UZ TS 01% FIHY
AL LS > BUNAT > WAL > BEOM > ELIY EAE
ANUTE W= AOE UEIITL SERAH AL Asl APHGM LT

|2
% i
S

A% 2 4 AT ARE AT 222 YENIT



Az=REAN Az AR WA Jsd =2 7S Jlzd e
i} AR SR ES 200k F01E AR HEZEY M 2H0] A
UElHed, dE8 82 E7H o108 EorE Ao A 7k =4 45T
Ao E UERET

B, LEZ|E 0|8 2F2E HZE

I
o
o
Rt
il
1=
=
0
!
r=
%
05l
|.|-|
1=
reE
f
iy
A4
04
re

MY A My 245 22l

i}, E= 80 € 0] 2 =2 B E URMEL & 370
EED] ZEZMA L BL 3= RA 25 URMHESH, GoupE HE
A2 2 Afols BojA] el AW 2R SN 1063 L lactiz SKD 1011E
Y BET GroupH A & B0 =5 FEE UENEDE

AL EE J|Y 5 pHE H4EE FHTH 4}, SN 106TE FET GIoA pH
Adtel L= 2 S0 b FEEH AL, OE A= 2 A0lE BolF
woton, 3 ARZAA JFE =2 H4EE UERANcH, BHE Fd- 23

s

EIE BRE ET A HEIt 2R 5A4 UERITH
SEI ERE ARL B E FT 4, 23 AR IS AMYstDE A4
ZAE UEMAA 2231, € z52 o] SN 1063} L casei APES Z E
AERe EED] FEAM SN 106 L hulgaricus B 5 thermophiiusE T 3T
AEHA WS = :

atpgio] =2 3

= A

= T
Z-A AN cH, 8N 10630 L buwiggricus, S thermophifusES BT Goupdt SN

o

S H3do] 1 BE0|7} 24% wx FRE 0]831 TEYL NS E©E
Aol W YEHE ZAMC RN 22 Mz BT M JISHE AED AWs
ohe 3t 2ot



LE 7Y & B HHRE ST 20 REQ - HE EY AR FEs)HA
M =S £AE URREL, & 3§82 HE0] 255 2L =0 AS
FEs BAEL €E U 2 g BdTE ST Zah 3 ~4¥2] FE 30
AR, REQS 8 ZE AP R BE gI0] HdE wE
EEQ OF 7ol BE0] S AA UREDL EE 218 2 4 HdEs
ATt Eih, 204 &= "R 0ES£F R0 20 FES UEIAED
YE ¢ 2 2R HEHEE ST 20 & H8 EC A2y 2

spolz HOIW @PeL EE UE HU7olH HAS RORE FIJ} LIERITH
Cx7t 9RE SRS BSINY J, SR Y YA Ho| JH
WA UERRED, a0 ¥Fo] 5245 Yol THAE ATE UEh| RO
HYSo] LIS ¥BE BEE 2340 BEE FWHoE Wi UEhdow
TEL EEI-EEL -2 RELE0M RED]-E EH AI]F(2E)2]
S01EL, e RED 2N, REL - AEE), DER20, TED] - FEEL2)

MZo B2 AL BA I To] SHSIE Fo| Ui B op
CEAVS B HIT FRANE JY ol4te] Y48 PSoTH TEAS
ol E5le] LB I} ofstn B o] L3 wRQ AMLo] JEsiTin
AR E T
2, GEo] W 719

Mg EEY UiE I £2 SEE oA JTHT A0 N
AEOl 2 4 98 20]T, 2789 HASHE HisiEE HAIEYSY
ABNEIN &0l BIENE S + U2 A0ITL, A, EEIY NEYHE B &S
B3 9E HAPL HoPE EEI JITHAE0] NEHAE w0} TESD
Oy, YTH0] B HOE BATL U] FANEES E NS AW =

- 10 -



V. 58 dgas % dn

1 S84
EE] iz § 02 A2y, SEHE A 10-2001-84246%

10, 200

2 EERE 0ET &
3 ZETE 0ET 23 HAE TS AFEEEEI0L 10, 20)
4, Al &E:

1) FH2ds adeE DEDAEsE A AE2001 12 7)

- 11 -



SUMMARY

1. Title

Dewvelopment of functionsl and palatakble winegar bewerage by using acorn

II. Objectives and Significance of the Study

The obijective of this research is to develop the high quality of the acorn
vinegar beverage as a health food like persirmmmon winegar which has high
ameount of tannin,

In Eorea, the acomn tree is the meost accumulated wood resource(50992,350
m®) among the wide leave trees and the presume amount of acorn production

is 809,923 500 L{485144177 kel

The raw acorn has 221 keal of energy, 44.9% meisture, 443 of protein, 3025
of lpdd, 44 522 of carbohwdrate, 223 of dietary fiber, 11232 of ash, 16 mg of
caleinm, 84 mg of phosphorus, 06 mg of ferrous, 21 1T of witamin A&, which is
wery nuturitious and superior medicinal effect for intestinal and larvnmz disease,

but, which also contain high amount of tannin to be not suitakle to use for
food mamifacturing, Additichary, the acom contains ancther functional effect of
anti-cxidation bw gallic aicd which is one of the tannic acids,

The persimmmon consumed wery much, which seold as a fruit and
mamifactured products like vinegar is sold with high price, to be well known as
a functional food due to high content of tannin, Heowewver, the acorh 1s not
developed vinegar wet even though has many functional nutritious effects by high
content tannin, Thus, if it will ke dewveloped acormn winegar, it s sold with high

price too,
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For the developed acorn winegar, the tannin in accrn is reduced under lewvel
to do not inhibit starter strains on alcohel and acetic acid fermentation, Also,
izolated supericr strains for growth against at high tannin content ferment acorn

to produce high quality winegar,
III. Content and Scope

Fart 1, Raw material pretreatment and prefermentation of acorn winegar
beverage
1, Fhwsicochemical characters study of acorn
2, Beducing tannin in acorn by water, salt solution, or alcohol extraction or
by
germination

3, Screening of saccharification enzvme on commercials and naturals

Fart Z, Alcohol fermentation of acorn flour
1, Tannin resistants isolation of weast and mold
2. Screening high alcohol producing strain of weast and mold
3, Screening high quality aroma producing strain

4, Alcohol fermentation and ripening by warious incubation and termnperature

Fart 3, Acetic acid fermentation of acorn flour

1, Isolation of acetic acid bacteria against high tannin acid

2. Screening of acetic acid bacteria for high acid production

3, Screening of acetic acid bacteria for palatable taste production

4, Acetic acid fermentation and ripening kv wvarious content of intial alcohol
and

acetic acid

Fart 4, Stakility of acorn winegar

1, Color difference on Jdiffernt ripening condition

- 13 -



2, Turbidity of acorn winegar on differnt ripening period

Part 5, Acorn winegar beverage manufacturing
1, Fruit twpe winegar manufacturing from acorn vinegar

2, fcorn vinegar beverage mamafacturing by readjustment of crganic acid

Part 6, &corn voghurt manufacturing
1, Beducing sugar content by substrate type
2, Change of pH and fitratable acidity

3, Change of viscosity
d, Change of starter population

Part 7, Acorn wine manufacturing
1, Change of reducing sugar content in acorn wine
2, Change of alcohol content in acorn wine
3, Change of acidity in acom wine
4, Change of bacteria population in acorn wine

L, Sensory evaluation of acorn wine

IV. Results of Research and Recommendation

FPart 1, Result of regsearch

1, Baw material prefreatment and prefermentation of acorn winegar beverage

1} Fhysicochemical characters of acormn

Molsture of acorn nuts was 36,1822 of Ulsung, 126320 of Puwe, 461322 of
Chomecheon, and it of acorn flour was 13,812 and 99422, respectively,

Tannin of accrn nuts was 44628 of Ulsung, 10073 of Puwe, 3E52: of
Chomcheon, and it of acorn flour was 2,432 of Ulsung and 10025 of Puwe,
respectively,

Beducing sugar of acorn nuts was 282 of Ulsung, 4.7% of Puweo, 302 of

- 14 -



Chomcheon, and it of acorn flour was 0522 of Uisung and 2,3% of Puye,
respectively,

Initial gelatinization temperature of acorn nuts was 7237 of Ulsung, 7127
of Chormchon, and it of acorn flour was 7057 of Uisung and 7247 of Puve,
respectively,

2) Tannin content level reducing control

For the control of tammin level, raw acorn was germinated, it's level was
2979 at tenth daw, 2,3422 at fifteenth, 15022 at twenties, reaspectively, In case
of acorn flour was soaked in water or NaCl solution, the tannin was reduced by
elivating temperature and increasing subimerged fime,

3) Screening of saccharification enzvme
Ameong the cormercial saccharification enzwine treatments, the mizxed
treatment with d-amvlases of Agpergilius orizde and amvyloglucosidase of
Asgpergiiies niger was excellent by using on potats starch, And the mixed
treatment with d-amvlases of Agpergilius orizde and amvyloglucosidase of
Fizopus mold 1ods excellent by using on acorn starch,

Ameong the natural source ensvime treatments, the mizmed treatment with

MNuruk from Anvang market and malt from Lotte department store o0z excellent

by using on acorn starch,

2, Alechol fermentation of acorn flour
1) Tannin resistants isolation of wveast and meld

On tannin resistance test, most fungl were grown well at 122 lewel of

tannin, specially the zgenus of Aspergilius but were not zrown the genus of

Mongsous, Mucor, Fhizopus, Schizosscchoronmeces, Among the resistances

Saccharomuces coraizide wWas grown at 52 lewvel of tannin,

Z) Screening high content of alcohol producing strain

In nongelatinized acorn selution, fungi produced 128 ~ 202 g/L of alchohel,
Ameong these Torulazpora Ransermdi A0 was the best producer and follewed
Furpedochoromyvces rouxt: 82T and Triconopsiz varichilis AZF,

In gelatinized acorn solution, fungi produced 100 ~ 359 2/l of alchohol,
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Ameong these Schpannionvces oooidenializ var poodendaliz A1) was the best
producer,

In nongelatinized acorn solution with 522 of glucose, fungl produced 7,79 ~
2181 g/l of alchohel, Among these Torwlesporz honsenii A30 was the best
producer,

In gelatinized acorn seolution with 5% of glucose, fungl produced 698 ~
26,10 g/L of alchohel, Among these Ssccherpmwces cerevizie Al was the best
producer,

3) Screening aroma producing strain

Generally, Saccharomces cerevizide was the superior species to produce
good aroma ameong the fungi, The high score straing of sensory ewaluation were
AZ, AT, AR, A11, ALZ, ALR, AL, ALT, A18, AZD, AZZ, AZ4, AFR, AZE, A mons
veasts and BZ, BR, B7, Ell, CE among molds, Ameong the treatments,
nongelatinized acorn selution with added glucose was the best arcma producer,

4} Aleoheol fermentation and ripening

On fermentation with acorn solution, the alcohol was 032 at initial stage,
343 ~ 8,83 at fifteenth day, The optimun procedure was the using of 5 zake
and Asp. corbonorius(ab+b7) as starters in 2034 acorn solution at 2577 which

was produced up to 822 of alcohel,

3. Acetic acid fermentation of acorn flour
1) Screening of acetic acid bacteria on tannin acid resistance
The meost straing of acetic acid bacteria was grown in 05% of tannin
solution, And more 124 of tannin Gluconchacter cevdang subsh, ceovdans(KCTC
2108) was grown the best and folowed IaG(BIRZ isclated from fruit, and
Acetobacter pasteurignuzlLCTC 1008) was the worst,
Z) Screening of acetic acid bacteria for high acid production
The best acid producing strain was the Acefobacter goedti KFRIN0ZE to
produce 14622 of acid,
3) Screening of acetic acid bacteria for palatable taste producticn
The palatable taste producing natural acetic acid bacteria were WBE(RITZ,
WEZ(TITE, D9RIY], WEIEIYL, MI(TITL, MIBITIT] isolated from fruits, which

- 16 -



sensory evaluation walue were 59, 57, 60, 66, 53, 5.7 respectively at a nine
score test,

The palatakle taste producing acetic acid bacteria of type cultures were
EFRI0Z26, KFRIASS, which sensory ewvaluation walue were 5.7, 6,1 respectively at
a nine score test,

4) Acetic acid fermentation and ripening
(1) Acetic acid fermentation by varlous content of intial alcchel

The most straing of Acefohacter produced meore than 103 acid, Among the
strains isolated from fruits, MIT(TIT1(1 28%4), WEZ(TIT2(1,2424), M19(5Y1(1.40),
EIEITI 29240 produced more than 1 0% acid,

(2) Acetic acid fermentation by warious content of inital acetic acid

With bach culture fermentation, the acid was 0,108, 0540, 0,108 at 2072, 2677,
07T respectively by KFRIAAL during fifteenth incubation,

With shaking culture fermentation, the acid was 1,088, 0960, 0084 at 2077,
2872, 30T respectively by KFRIAYS during fifteenth incubation, The optimmum was
using KFRIA% at 207 bv shaking,

4, Stahility of acorn vinegar

For prevent the change of the winegar Jduring ripenig to be decolorated amnd
precipitated bw tanin, acorn winegar was treated as followed

For prevent decolorlation the winegar was seperated from light and air, and
added 0253 of bentonite, or 05%(car 13) of ascorbic acid, it was the best

For the clearness was the best by using 1022 of ascorbic acid in acorn

vinegar, its trasmitance was 97,3820 of original light,

L, fcorn vinegar beverage mamifacturing

The best artificial fruit vinegar made from water and organic acid was a
grape to ke better than persimmen winegar, In the case of made from acorn
vinegar and crganic acid, the best artificial fruit vinegar was a grape and a apple
wihegar,

The best aroma for artificial vinegar was an apple and followed a fruit mis,
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an orange, a peach and a grape by using 0,120 of lewel,
For drinking purpose the palatable diluted ratio of winegar was 4 times, To
increase the palatability with adding materials, it was 0,124 of chitsan and

oligosaccharide,

B, fAcorn voghurt manufacturing
It was the kbest production of sugar byv fermenting with SN 106 and L

iactiz SED 1011 in gelatinized rice and acorn selution, During lactic acid
fermentation, the pH and acidity were remarkakly changed by SN 106, The
viscosity was incresed gelatinized better than that of nongelatinized treatment,
The high level of viscosity was SN 106 and L. coser APE in gelatinized rice
golution, and SN 106, L. hulogricus and 5 femopficz in gelatinized acorn
gsolution, But, in acorn selution the wiscosity was a high walue with no large
difference among the starters,

Lactic acid kacteria grew rapidly after second fermentaion day and reduced

gradually, to ke population in gelatinized hketter than that of nongelatinized,

T, fAcorn wine manufacturing

For acorn wine fermentation, the sugar content was the highest with acorn
and gulutinouse ricel2:3), The better content of rice and zgulutinous rice
in wine made to be better sugar content,

For acorn wine fermentation, the alcohol content was the highest with acorn
and gulutincuse rice, The lewel of alcchol content was 3 ~4% on different
substrate generally, The lowest level of alcohol content was the treatment b
using with single substrate,

Among the wines the darkenist color was in acorn and glutinous rice
treatment, and gradually more darken and more high content of glutinous rice,

The alcohol was 23 ~4022 by sensory evaluation and to be
the highest on taste fermented with acorn and rice(2d), and followed acorn and

rice(2:1), 30% of acorn, acorn and gulutinouse ricei?:2),

- 18 -
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17 100 ml wel, flaskol 75 ml?] SR
Folin-Denis A]2F b ml3} 2% TEHIEEF 10 mlE #2322 W
ml?t H % FHELE (sample Y] ¢ 001 g/mlo] =8 T EZ] JIRE FEEWH T

E Y1 sample ImlE HI &

AtE grlEtd ££% T AAstEnH
21 A2 30E I WA E £ UVIVIS Spectrophotometer( Jasco V-850,

Jappn)E 0]E351H 760 A STEEE £H T

0}, &=L
AmvlographS 012% ARL] 3 =24

IBTHA BTIA 15T/ minE 7t

ng.

— 95T A 15 min & A
— TEHEoA s0TAA E2t

— 30 min A

g, 10015, 2003 T ED] EME H 2519 amvlographs] AR E27]0) @1 ZE4]
21 & amylograms o L2 HElSE AlES A2 23 HAIELE &HHLCH

- T

AR AL

o (X /100
(100 — 4~ ¥)/100

X ARE] e
M AR = ERE)
Yo AR FR() 5~82 HE)

ZF Y ml S(440~450 ml HE)

%
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ol wolel Mz Y womsol UE 2z A
) EEIABAHZ

EENVIR(IEEHE SANATY REANURE Ukl SANYRE

1217 1533 SAstd AMEStE o n, 22 102, 202, 303, 40%iw/w)le BE

SRE-RE R ELE =]

2) AT E A HT P
Al D ED] JPR(EE ZEHIZE AETE 103, 205, 303, T ED] EEE 7
a7 A1Eskq 2 ZER] EN 95mlH AlTE A a-amyvlase 3t glucoamylase 2
Zh2b T2 1 EZEEY Z0unit, dlunit'mlE 06ml#E 215 307 water bathod A
Bt A HMHA Ohr,  Bhr, 12hr, 24k, 48] samplS HEhH
DNS(Dinitrosalicylic acid) 2]%F UMW S 0|25t BHAZE SHSHELL

%J ] —‘T—%Uﬂ%‘—‘?—%-%ﬂ%, F27E)S TS 95mlel Ok} T 7%
7 30T water bathol A YRS AIZ|HAM 2F A ZME(0, 6, 12, 24,
3}0:] I'] = E = a:-':'ll'D:lE}
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AdE 2 R IE
1, EEZ|2 o]FEH E M

= o

I

BEREZ(2E, 2o, ) @ AT EED JPR(EE,

2oj)e] 2REUE 7T
0= Table 2-134F ZT} B EQ] L] He Hdao] B3] 71 Zted ol
efzte] o] Hojzglew AZE s oy WRolD, WY el A I
ored ol #AS AFxAQF FAer HEgdnt Hutdce g AL B0 AT
TEIA B 5 ol REQS A2 HLo mE a2t T ST
Haw Cormercial
Uisung Fuvo Chomcheon Uisung Puyo
3618 1263 4513 1381 994

Table Z-1, Molsture contents(®) of raw and commercial acorn flow
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L}, shuge

- - T

Ao B2 g4, Bodh d&ih & A DEIFIRA, BARE 0%
ethanol 2 2 & A7HE, 12 18, 24 3003 25010 20, 0 40 500)& Y
gt F&AF F Polin-Denis W 28] BY IFE 2FE9 T

e ethanol® F&5F ML ER| 9 BY A2 o H4H0] 4462;, Fof4H0]
1007, B0 36942 UEED, AT 2EE FIRe FA4ods AR
2434, BARPE 1L000e2 YENETHTable 2-2),

Time  Temperature Raw acorn flour Comtmercial acorn flour

(hr) (1) Uisung Fuwao Chorrechon Uisung Fuvo
10 148 6,75 0.7a 1,78 0,65

20 148 G .80 087 145 0,65

E an 178 7.10 1.11 £ 6 0,89
an 230 7.6 151 £.14 1,09

B0 2hE 811 1 69 245 1,10

10 145 7.16 107 176 0,65

20 182 791 1.18 £.19 0,65

12 an 219 .10 134 226 0,89
an 323 g .86 1 G5 232 1,09

B0 3R6 894 178 245 1,10

10 211 754 170 172 0.a7

20 274 814 180 2,19 0,99

14 an 28z q.07 235 Z12 1,00
an 422 10,06 318 246 1,04

B0 434 10,13 343 Zhh 1,11

10 21z 758 1,79 175 0,66

20 2GR 8.13 20 148 067

24 an 321 9.13 276 223 0,89
an 4 46 10,07 35 £43 1,00

B0 481 10,11 374 250 1,11

10 24z 787 180 148 0,65

20 ZhA 814 211 176 1!

a0 30 326 941 264 £38 0,99
an 474 10,17 3R £4h 1,14

i 487 10,31 384 254 1,13
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Table 2-2, Tamnic acid contents of acorn extracted with 70% ethancl(Unit @ %2)
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Mo Ezlel AT LEIIRE E W Nall 92, 4 2922 £5AT
1l 25 & 25l Folin-Denis W o] & SURrs 235990

NaCl 882z &5 F4+5 209 H2 =5dH FzEA &
Hol T8 26meE UEISHEO AAso AU fAEUY g
26%er UEHFEEIE o, £¢, 202 FEL7 PSS 2d 9 A =0
T8 3 T 2 256, 256%2 UENETHTabls 2-3),

Raw acorn flour Cormercial acorn flour
Tirme Temperature

(hr (T) wrater 23 43 B3 wrater 23 427 B3
MaCl NaZl NaCl MaCl MNaCl HNaCl

10 1,32 132 1,30 123 077 0,63 0,70 05

20 1.40 141 1,38 133 047 0.81 0.7 0.71

B 30 1,54 146 1,35 137 1M 1,05 1,00 0.839
40 1,76 1.70 1,61 143 108 1,07 0,89 096

50 1,53 168 1,69 153 143 1,32 1,25 1.14

10 142 143 1,40 132 0431 0,88 0,83 0.86

20 1,76 169 1,70 166 111 1,09 1.01 1.00

12 30 1,54 1.76 1,77 173 143 142 1,39 132
40 2,18 £.19 1,89 203 1FEG 1,54 1,58 1 56

50 £.29 £.19 2,15 215 1FR% 1,56 1,54 159

10 2,10 2,108 200 193 123 1,26 1,20 111

20 2,21 £.19 2,18 213 147 1,47 1.41 144

18 30 2,33 2.3 2,29 220 176 1,69 1,65 153
40 252 £.44 2,34 237 189 1,88 1,79 177

50 251 £.49 £33 £38 187 1,79 1,51 1.78

10 2.21 219 2,16 218 144 1,33 1.21 1.23

20 2,44 241 240 £38 158 1,50 1,49 141

24 30 2,45 244 246 240 182 1,51 1,719 170
40 267 2,69 258 66 149 1,89 1,84 181

50 2,66 261 £.63 262 201 1,93 1.97 196

10 2,37 2.29 231 217 150 1,47 1,45 1.40

20 2,43 £.40 £.39 £.41 1 G5 1,65 1,54 1 56

a0 30 287 2.9 2,78 273187 1,77 1,76 172
40 3.03 3.01 2,91 283 219 1,88 1,81 180

50 317 3.15 3.10 £93 234 2,10 1,99 137
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Takle &3 Tannic acid contents of acorn extracted with different
concentration of NaCl solution{Uisung)(Unit + %)
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[

B %‘%*E 2o B EL 2HE 23 AEEZED] JIRE B4
.K.

tHAEHE = e A THTakle Z2-4),
Table Z-4, Reducing sugar(®:) in raw acorn and acon powder
R Cornercial
Puvao Chomechaon Uizung Puva
248 47 a0 0k 23
2t FIEL

ol di MLDEZ U AT TEI JREE G, 0, 15 0% EHE HIFE Y
amylographS ClE8kd T EQ] AR 3 HAZEE ZHsHLE
TEDS 3 L& 44628 BUES R REZ|E F2 2L ZEI 10
20, 0% As zZbzh 7927, 6997, BEOUE UERGD, 243%e sdE #Hast

—

= T

TEae] A2 10, 20, 3me Y F2 A 05T, 625T, 5TETUE UEIY ZEZ| S
TR SIMEST O U0 25+F ZHREEE A UBHTHTable 2-5),

Table Z-5, Gelatinization temperature of acorn flour(Uisung)
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Initial gelatinization

Flour Concentration(:) temperature(T)

: ND
0 792
e 733

A o0 699
- 661
20 6.
: 86 5
0 M5
e BB.0

E
20 6L
o 59 5
20 575

& ¢ Raw acorn flour, B ¢ Comerecclal acorn Elour, MDD ¢ Mot Detection
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H, 4%, 6%E g7t S71EF BYE AAS0] L5 1 H3Es 4

2h8%, 2B E UEMATH Table 2-6),

Takle 2-6, Tanmnic acid contents of acorn extracted with different concenfration

Raw aqorn flour Comrmercial agarn flour

Time Temperature 99, 4% % 9, 4% 9%
thr) e water Malll  Mall  MNall water Mall  MNall Malll
10 132 1.32 1.30 129 077 .69 0.70 0.65

| 140 1.41 1.38 133 Q.87 0.8 077 0.71

fi 3 154 1.46 1.35 157 104 1.05 1.00 .89
Al 1.76 1.7 1.61 148 108 1.07 .89 0.96

] 1.83 168 1.64 1.53 1.43 1.32 1.25 1.14

18] 14% 1.43 1.40 132 09 £. 88 .89 £1.56

2 1.76 1.68 1.7 1.66 1.11 1.08 101 1.040

12 i 1.88 1.76 1.77 1.79 1.43 1.42 1.38 1.32
A 218 2% 1.84 209 165 1.54 155 1.56

] 2249 214 215 215 164 1.5 154 1.59

16 210 208 200 199 1.29 1.26 1.20 1.11

) 231219 218 219 147 147 141 144

18 3 233 2354 2 220 1.6 1.69 165 1.63
4 2Rz 244 234 2357 1.89 1.88 1.74 1.77

i 251 249 233 238 1.87 1.79 1.81 1.78

11 221 218 24 214 1.44 1.33 1.21 1.29

2 244 241 240 et 1.54 1.5) 1.44 1.41

24 20 245 244 2.4 240 1.82 1.81 1.74 1.74)
A 267 2 69 258 26 1499 1.89 1.88 1.81

5 266 261 R THE 1.93 1.97 1.86

11 237 228 231 217 1.50 1.47 145 .40

2 43 240 250 41 1.65 1.65 1.54 1.56

30 2 287 27 278 279 1.87 1.77 1.76 1.32
A 303 am 2. 289 279 1.88 1.81 1.80

5 317 315 310 299 234 210 1.9% 1.97
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of MaCl solution{Uisung)Unit : %)
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Ll g2 &0 =T 445

Ao B2 g4, Bodh d&ih & A DEIFIRA, BARE 0%
ethanol 2 2 & A7HE, 12 18, 24 3003 25010 20, 0 40 500)& Y
gt F&AF F Polin-Denis W 28] BY IFE 2FE9 T

e ethanol® F&5F ML ER| 9 BY A2 o H4H0] 4462;, Fof4H0]
1007, B0 36942 UEED, AT 2EE FIRe FA4ods AR
2434, BARPE 1L000e2 YENFTHTable 2-7),

Time Ternperature Raw acorn flaur Commercial azarn floor
thr} Ay Llisung Pua Charmchan Llisung Puva
1 1.48 £.75 {1.78 1.78 .65
20 148 .80 {1.87 1.85 .68
fi 3 1.78 710 1.11 206 £.5849
40 2.30 T.85 1.51 214 1.08
5i) 256 511 1.69 245 1.4
10 145 716 107 1.76 0.65
20 1.82 78 1.18 214 .68
12 3 219 8.10 1.34 2.26 .89
4 323 5.85 1.65 232 1.4
5 .56 8.0 1.78 2.45 1.1
114 211 764 1.7 1.72 .87
20 274 514 1.80 219 £.55
18 3 282 9.07 235 21z 1.6
40 422 1006 318 246 1.04
5i) 434 10.13 343 2585 1.1
1 212 768 1.74 1.75 .66
20 Z66 813 2 1.94 0.67
24 30 an 913 236 223 £.5849
4 4.4 190.07 345 243 1.6
5i) 4.81 10.11 379 2.5{ 1.1
10 247 TE7 140 1.88 {168
20 LT 8.14 211 1.76 0.7
H 3 3.26 9.47 Z 64 2.38 0.99
40 474 1017 366 245 1.14
5 447 10.3 3.54 259 1.13

- 48 -



Table 2-7, Tamnic acid contents of acern extracted with 70% ethancl(Unit @ %2)
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-

T, wole] ol%t A9

&4t BEEZE 10, 15, 20€ 7 WO T 702 ethancl2 E Z4AI7H 4070 0f
A %#3104 Folin-Denis ol Tt Y ¥¥e 3¥stE=d 1 23m, Lot &
ERlt BEE] BlH T wol BamHe] YAl %%, 5Ll 64%, Y
Aol 41%F LERITHFg, 2-1),

b
<
S st
© \
3 .
S L \
% °
R
O 1 1 1 1 1
0 5 10 15 20

Germentation period (days)

Fig. 2-1. Zol71ztol M2 Ex2o] = gt wig
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3 MEE Bilags A3 U ZE 2A
AT TENR(HHETEIT HES TEZ] EM0, 20, 30, 40255 JEE A}

24t TEZMR L ZAAMZT e REAARRE E42] ER/(Takle 2-8)3 T
(A1ZhE A0 20, d0unit/mDE 2251 307 water bathol A HPE«”\I?H‘T 2 AJZHED,
6, 12, 24, 48hr)E Dinitrosalicylic acidsl 2]%h vB]-HHE 0]E5Me &
o Zah Alho] Adgd mRb BE A2 BEEEE S0l ?:’.‘
H, 7122 0]£" EEZEH:] TE? 545 Holoh Hdzn =z
T AEE CEIRL X4 W REF AREdAAs SAAHFE] B4H
42 ZHAT = ARz 2 Alels UEehGA] gt

JEE AMETH TEZ] EW(10, 20, 30, 402000 AT ELAE ATELAE AJES
HelFAAE REAHDZI BALD0] 8200512 9 Hdggdon, MdzLge
T AMET A RE(SAE, FSAEIE FF RED] E¥A BhetlE 10 EE
2 EHS HeTt 2= AHzlrolA §EelE] =2 J‘:*S BdatET AEEE
T A AEEEDN EAMZERE L] AHIF T Hl 2 HEH EE HZ2HH F
SANEEEE AHRT 27 2EA NEREE HE—]“} o s BT Al
o] T+ =Z2teLl 2 Aols Yo E A8 ML Bhrolfe] BInke] 0]

Ae] 8o vla] 1h~2WAL L] 718 BH=d, o= i‘*—l—.HH—r—] e ol [ e -
Hes Aoz rAg=EL)

motA 2 AEA TED] Mze] @A 27 BYE ST HE g ols] #
AE HHAIE FEFAE BH 20x0)4e T EZ] EHS JEE AMESHH T
At A 225 REEcR HIAT FA2 GlrolEo §340]4ts] Hgwho] ]
=

amvlolytic enzymes
Cemrmercial IMatural
1. amvloglicosidase
I ¥5 (89 B9 )
2, a-amvlase ARS14
255 (48 E2A1F )
3, a-amylase AQZT3 (400T)
3,55 (o gFRAgE )
d, a-amylase AQDZTI (Z410)
4, 55 ( Mg BFAE)
f, a-amvylase A3403
RS (AR BY )
B, GH90ZT (amvloglucosidage)
B, 4
7. (G995 (a-amvlase)
7, YOl BT
8. 3993 (n-amvlase)
8. 75
9, IWIycolase (a-amylase)




Takle 2-8, Commercial and natural amvlelvwtic ensvimes
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7L AlEEs AT
1) ©=A27

Takle 2-9, Beducing sugar in acorn solution hvdrolvzed by single cormmercial enz
vIe

- B3 -



Em};m Armount walue Ehr 1Z2hr 18hr 24ht 30k 3Eht
oD 0.2006 0.2285 0,3286 03013 03186 02577

1
ZHZ e Yimg/ma) 051393 05693 0,7487 05538 0.7308 0.6396
oD & 0.1916 0.2008 0,2435 02602 02354 0,466
: BHZ 2] Kimg/mi) 05032 05197 00,6064 0BZ1E 0s&70 06017
oD 01415 0.1813 02025 02321 02545 0.7540
’ BHAZ 2] Kmg/ma) 04134 0.4847 06227 0 A5G 06159 0.6150
oD & 01450 0.1865 02925 02278 02559 0,2553
i HAZ L] Hmg/mt) 04137 0.4940 0.6340 0 hEE1 06154 06173
oD & 01827 0.1853 0,2336 0.2429 02617 02347
° BAZ 2] Uimg/mi) 04572 0.4919 0.6651 05551 06258 05504
oD & 0.1740 0.1514 0,3334 08574 049R19 09256
° BAZ ] Wimg/mi) 04716 04311 0,773 19293 1 8B57 1,8186
oD & 02166 0.£338 03223 0.2681 02738 07592
! ZHZ e Yimg/ma) 05480 05733 0,7374 05403 0 6ROR 06243
oD 02105 0.2145 0,3280 0.7613 08452 0,7536
| BT Kz /mi) 05R370 05442 07476 1 5241 1 5745 16372
oD 01337 02011 01917 0.2805 0.3056 0.3153
! BHAZ 2] Kmg/ma) 0.h0GBS 05202 0,6034 0 BEZ5 0,707 07249
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2) ZHAZF

Takle 2-10, Reducing sugar in acorn solution hydrolvzed by mized commercial e

nevImes
Em}im Ameunt value Bhr 1Zhr 18hi Zdhr 0hr J6hr
oD & 0.1601 0.2483 02257 02562 02702 0.2588

10

(Z+1)
BT Hmg/ma) 04487 06059 05643 06189 0.6440 0.6236
y CD wf 012549 01482 0,25549 02472 0.2519 0,2535
(3+1) EZL g /ma) 0,3308 04254 06722 06028 06112 06141
s oD 0.1948 0.2095 0,1985 02377 02720 0.2300
(4+1) TAF 2] Yimg/ma) 05089 05353 05155 05858 0.0647 06616
5 oD & 0.1703 02315 02729 02677 02729 02573
(5+1) BHZ 2 Pimg/ma) 0 4650 05747 0.6459 06336 0.6489 0.6209
" oD & 01170 0.1893 0.2381 0.2891 0.2516 0.2921
(7+1) HAZ L Hmg/ma) 00,3635 05001 0.5865 06779 0.6645 0,6833
. oD &t 0.1953 0.1783 0.269Z 05743 0.640Z 06324
(5+1) BT Hmg/ma) IRIEL 0476 06422 1.1530 13071 1,2931
" CD et 00787 0.24E3 0,2154 03026 03045 03144
(3+1) TAF ] Wimg/ma) 0.3008 06012 05458 07021 0.7055 07232

A

Jp

- B -




A

- BF -

St Amount value Bhr 12hr 18hr 24hr 30hr 36hr
oD ¥ 01771 | 01512 | 03456 | 10278 | 08817 | 08248

17

(2+6)
BF ing/mt) 04772 | 04308 | 07792 | 20017 | 16862 | 16379
oD 01323 | 01226 | 02815 | O7EE8 | 07878 | 07112

18
G+8)| BTl Hng/ne) 03969 | 03795 | 06643 | 156340 | 15716 | 14344
oD # 01128 | 01663 | 03321 | 07736 | 08652 | 08449

19
Wbl aeierel Hng/me) 03620 | 04578 | 07550 | 15462 | 17103 | 16740
oD ¥ 01084 | 01392 | 03163 | 08009 | 07843 | 08005

20
5+8)|  maTel eHmg/n) 03541 | 04093 | 07267 | 158951 | 15654 | 15344
oD ¥ 01268 | 01382 | 0343¢ | 094 | 07785 | 07884

21
(7+6)|  megrel eHng/ne) 03870 | 04021 | 07952 | 14078 | 185880 | 15727
oD 02027 | 01545 | 03310 | 09602 | 11888 | 10525

22
B+8)| Bl Hng/ne) 05231 | 04367 | 08605 | 18806 | 22311 | 20460
oD 01830 | 01410 | 03373 | 07653 | 0BE70 | 07708

23
@+8)| Bl Hng/me) 04340 | 04125 | 07643 | 15313 | 17136 | 15412

A




3) ZAH AR

Takle 2-11, Reducing sugar in acorn solufion hydrolvzed by step by step treafine

nt with two commercial enzvimes

Enzymie

Jp

- BT -

o Amount value Bhr 1Zhr 15k Zdhr 30hr J6hr
OD gt 0.1461 02067 03017 0.3108 02873 10,2660
24

(2—1)
BHZE Dingf me) 04216 05302 0.7005 0.7168 06747 10,6365
- CD gt 0.0502 01365 0,143 0.2375 02763 0,2234
(31} Beimre] akng/me) 0,3035 04044 417z 0,6935 06550 05602
e OD & 0.0724 0.0791 0.1935 03114 02768 0.2707
=1} zeiohe] a¥(ng/me) 0.2596 03013 0 5066 0.7178 06559 10,6449
’ OD gt 01225 01230 02413 0.2308 02952 02773
b1} Baimre] a¥(ng/me) 0.3733 03502 05972 0.663Z 06888 0,6568
" OD &t 0.1268 01953 02713 0.2359 02778 02514
(71 Egggji;:mzmjjﬂ 0,3870 05152 0.6460 06722 06577 06641
. oD wf 01115 0.1333 0.3465 09212 06960 0.6106
B} Zoimro] a¥ng/me) 0,3602 03957 07810 1.8107 14071 1,2541
0 oD gf 01613 02412 02483 0,3831 03313 10,3295
31} zaimdo] a¥(ng/me) 0.4483 05924 06043 0.5464 00,7535 10,7503

A




A

- Bf -

S Amount value Bhr 12hr 18hr 24hr 30k 3hr
oD @t 0.1395 0.1390 03231 0.7510 0.6339 0.6304
3l
(2—E) EEZHozHEE 23
e 04098 0.4089 0.7388 15057 1 543 1,2896
HATE] Wimgd mi)
oD gt 0.1543 01163 02574 0. 7566 07717 0.7924
3z
EZTH02RE 2o
(3—6)| * M 0.4363 03632 06211 15157 1 F4z3 1,5749
Bl Bing/n) | | - - - -
oD @t 00826 0.1456 03536 0.6479 04201 0.7731
33
(4—g)| BEESU2ERE 22 03076 04207 0.7935 1.6793 1 G795 15453
HHATE] Pingd ma) ' ' ' ' ' '
oD @t 01716 0.1293 03521 09409 05448 0.6380
34
EZTHRRE 23
(5—6)| = M 04677 0.3915 0.7908 1,3460 1 G733 1.GR1G
B2 Pingd me) ' ' ' ' ' '
oD gt 0.1153 0.1185 03423 08123 05235 0.7597
35
EZTHOERE 29
(7—6)| * M 0.3664 03722 07732 15155 1 5356 15213
HATE] Wimgd ma) ' ' ' ' ' '
oD gt 01096 0.1430 0.2919 1.0420 09333 0.8069
36
EEZHo2RE 71
(5—6)| * M 0.3562 04151 06829 2 027 1 8324 16059
HATE] imgf md) ' ' ' ' ' '
oD gt 016149 0.1340 02273 0.73849 06443 0.5797
37
EEE2HdezHE 23
(9—6)| * T 045 04 05672 1.4840 13145 1.1987
HHATE] Pingd ma) ' ' ' ' ' '
A




A

- B9 -

S Amount value Bhr 12hr 18hr 24hr 30k 3hr
oD @t 0.1537 0.1900 03033 07847 0.2850 0.2601
38
(1—2) EFxZMogaE 2T
e 0.4353 05003 0.7034 06691 06706 0.6259
HATE] Wimgd mi)
oD gt 0.1633 01812 03092 07854 02684 0.7519
39
EEEZHozHE] 323
(1—3)| * M 04525 04745 0.7139 06713 06408 06112
Bl Bing/n) | | - - - -
oD @t 01639 01878 0.2048 0.2747 02949 0.7570
40
(1—y)| BESU2ERE 22 0.4535 04954 05268 06521 0f883 0.6204
HHATE] Pingd ma) ' ' ' ' ' '
oD @t 0.1954 0.1916 0.2974 0.2175 02643 0.2736
41
EZTHRRE 23
(1—-5)| = M 05100 05032 06928 05496 0.£335 0.6501
B2 Pingd me) ' ' ' ' ' '
oD gt 0.0931 0.0773 0.2937 02358 0.2493 0.2438
47
EZTHOERE 29
(1—=7)| * M 0.3267 01737 06862 05378 0 G0GR 0.5957
HATE] Wimgd ma) ' ' ' ' ' '
oD gt 0.1150 0.1053 0.2785 05399 04334 0.6481
43
EEZHo2RE 71
(1—a)| * M 036549 0.3485 06589 1,2170 12949 13213
HATE] imgf md) ' ' ' ' ' '
oD gt 02166 0.1936 02285 0.7539 0.3003 0.2722
44
EEE2HdezHE 23
(1-4)| * M 05480 0 506G 05693 06146 0980 0.6476
HHATE] Pingd ma) ' ' ' ' ' '
A




S Amount value Bhr 12hr 18hr 24hr 30k 3hr
oD @t 01110 01778 0.3581 0.7374 06595 0.7573
45
(E—2) EFxZMogaE 2T
e 0.3587 04784 08016 14813 17001 1.5170
HATE] Wimgd mi)
oD gt 0.1185 01228 0.2953 0.724% 0.7877 0.7943
4
EEEZHozHE] 323
(5—3)| * M 03722 0.3799 06890 14577 1 5715 15533
Bl Bing/n) | | - - - -
oD @t 0.09249 01314 03562 08152 06555 0.6194
47
(6—y)| BEESU2ERE 22 0.3263 0.3953 0.7982 1.6207 1 G935 1.6283
HHATE] Pingd ma) ' ' ' ' ' '
oD @t 0.1276 01727 02588 0.7555 08696 0.7753
48
EZTHRRE 23
(5—5)| = M 03385 0.4693 06236 15137 17182 15492
B2 Pingd me) ' ' ' ' ' '
oD gt 0,09549 0.1145 0.2516 0,7037 0.5591 0.7276
49
EZTHOERE 29
(5—7)| * M 03317 0.3650 06107 14209 1 5394 1.4637
HATE] Wimgd ma) ' ' ' ' ' '
oD gt 01451 0.1588 0.2543 09320 1 090z 1.1334
B0
EEZHo2RE 71
(5—@)| * M 04216 04444 06155 1.8301 21136 2.1910
HATE] imgf md) ' ' ' ' ' '
oD gt 0.1154 02685 02765 05061 0.7434 0.6338
51
EEE2HdezHE 23
(5—4)| * M 03666 06410 0553 1,066 14921 16541
HHATE] Pingd ma) ' ' ' ' ' '
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Lh dHE4 A2+
1) ©=A27

Takle 2-12, Beducing sugar in acorn selution hwvdrolvzed by single
natural enzymes

- Bl -



m}fw Armeount value ahr dhr ZEhr
oD gt 00753 00762 0,1293

1
e img/ md) 0,2948 0,2964 0,3515
oD gt 0,0575 0,196% 0,0459

2
AT e img/ md) 03166 05114 02421
oD gt 03341 01279 0.0347

3
AT e img/ md) 0,7586 0,3890 02220
oD gt 0,1353 01367 01113

4
BT img/ mad) 04623 0.4043 0,3593
oD gt 0.1706 01286 0,0791

g
BT img/ mad) 04655 0,3903 0,3016
oD gt 013 02022 0,0991

B
BT img/ mad) 0,393 0R22Z 0,3374
oD gt 0,1333 0,1345 0.0316

T
AT ] g/ mi) 03987 0.4008 0.2164
oD gt 0,1301 0,1704 0,081

8
AT ] g/ mi) 0.,3930 04652 0,3050

- R7Z -




2) ZHAZF

Takle 2-13, Beducing sugar in acorn selution hvdrolvzed
by mixzed natural enzymes

- B3 -



Em};m Armount value Zhr dhr Zhhr
] oD 3 0116 | 02287 | 0045
U0 gamel om/m) | 03877 | omswr | 02415
0 oD 3 00537 | 01628 | 01749
(Z+6)|  #meioro] oMmg/my) | 02560 | 04516 | 04732
i oD 3 00%z | 01019 | 01368
(3+8)|  =meimro] oMug/me) | 03304 | 03424 | 04050
" oD 2 01193 | 01593 | 0.14%
4+B)|  meichol okwg/my) | 03736 | 04453 | 04154
. oD 3 009 | 02173 0.193
(5+6)|  #eicro] okmg/my) | 03319 | 05492 | D0EOET
y oD 2 01027 | 01733 | 03497
UD| azme) otwgme) | 038 | a7 | 0788
. oD 2t 0097 | opig | oziee
@+ #eoro] ekug/m) | 03336 | 01943 | 05455
& oD 2 01177 | 01763 | D288
G+ saimro] oimg/m) | 03707 | 04758 | DE7IS
. oD 3 01224 | o0zize | 01959
W7 =meiorel oMue/my) | 03792 | 05405 | 05127
(%)

- B4 -




m};m Amount wvalue Zhr dhr 25hr
5 oD 2t 01466 | 0667 | 02763
B+ sBowro] okng/m) 04225 | 048586 | 05EE4
5 oD 3t 00043 0,182 0.1748
{1+8)
Aglere] g/ ms) 01675 | 04860 | 04731
oD 3t 01276 | 02975 | 00979
20
(2+8)
HlTo] g/ ms) 03885 | 0930 | 03263
. oD 3t 01 02475 | 00465
(3+8)
HAglero] g/ ms) 03390 | 05944 | 02431
oD 2t 01126 | 01783 | 01069
22
{4+
H021T o] e/ mh) 03616 | 04793 | 03514
” oD 2t 01337 | 0is0z | 0183
(R+f)
AL)tHo] ine/ms) 03994 | 04zo0 | 04883

- B -




3) ZAH AR

Takle 2-14, Beducing sugar in acorn selution hwdrolvzed by step
by step treatment with twe natural ensvmnes

- BR -



hr thr 5 hr
24 oD 2 00843 | 01858 | 00891
(1=6)|  melcio] akng/m) 03120 | o498 | 0319
o oD 2 00908 | 01675 | 01154
(2—6)|  #melcio] akng/m) 03225 | 04800 | 03666
- oD 2 o099z | 01731 | 00224
(3—6)| ool “Fing/me) 03376 | 04700 0z
- oD 2 01093 | 01267 | 02782
(4—6)|  =alcre] akng/m) 03557 | 03869 | 06584
- oD 2 0005 | 0136 | 01289
(5—6)|  #alcre] akng/m) 01688 | o400 | 03908
’ oD 2t 01167 | 01575 | 0147
=) msioho] 2Himg/ma) 03689 | 04421 | D423
0 oD 2 01154 | 01796 | 01765
E=7) saimre] ak(ng/me) 03666 | 04817 | 04761
y oD o 01062 | 0431 | 01579
BTN mawro] akng/m) 03501 | 03M6 | 04478
. oD 2t 00263 | 01611 | 00814
U=7) smeicro] ok(ng/me) 02069 | 04485 | 03057
. oD 2t 01059 | 01492 | 0091z
G710 maimro] ak(ng/m) 03496 | 04772 | 0373
e ==

- BT -




Zhr shr o5 hr
2 00034 | 01475 | 01446
(1—8) 01659 | 04152 | 04189
. 01253 | 0131 | 0117
(2—8) 03844 | 04073 | 03614
i 04403 | 01408 | 00313
(3—8) 09489 | 04121 | 02159
47 01182 | 01604 | 00715
(4—8) 03716 | 04473 | 0287
i 01764 | 02077 | 00226
(5—8) 04759 | 0530 | 02003
- 01147 | 01533 | 005%
(E—1) 03654 | 0435 | 02630
" 01442 | 01421 | 00274
(B—2) 04182 | 04145 | 02089
i 01202 | 00538 | 0,015
(5—3) 03752 | 02562 | 01867
" 01133 | o039 | o0tis
(5—4) 03629 | 02152 | 01810
4 01174 | 01444 | 00392
(5—5) 03702 | 04185 | 023m
e =

- BE -




Zhr

dhr

Zhhr

44
(7—1)

01162

00131

0,053

0,3681

0.1940

0317

45
(7—2Z)

0.1195

01413

01682

0,3740

04130

04612

46
(7—3)

01265

00234

01834

0,3565

02017

04585

47
(7—4)

0126

0017z

0.1633

0,3556

0.1908

04525

4
(7—5)

01372

02387

0.1393

04057

0 5876

04094

49
(B—1)

01235

01663

04676

0,3924

04557

0997

50
(B—2)

01103

01472

01329

03575

04238

035980

51
(B—3)

0,195

02927

01235

0.5093

06544

03511

RZ
(B—1)

01577

01818

04521

01577

04856

nAavon

B3
(B—5)

02421

01401

0.1509

02421

04109

04302

- B9 -
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PSE
여 백


4) NHEF AT
55 g OE EEZHE FeiEs HAERY ZRd 0ToAM A2 27t
foin s0TeME b, 10, 15w HAHRE 2 0] glo] Hzx BATH B 2w &

0] LFENSTH S35 RER|HEY A=
s SE2L7 25 £E ZA UL, ZEZ
M2 ol R MDY Feos I k2 Heoo] HE oW o B
o]

m2hy, T E2HE 2= SAT Zof 158 A SE" 285 AT oM AE
st A0 ZAAY e ® AH2E N0

221% (mg/ ml)
2 5] Hu 4
(W) 227 £57 224 £ED | 24 57 | 24 £E
(0T ¥r2) | B0T ) | @G0T ©2) | (mT we)
5 0449 099 h1Z 519
10 048 0,93 5,01 5,32
15 040 0,40 4,69 527
20 040 0.74 381 5,31

Takle Z2-15, Beducing sugar in acorn solution hwdrolvzed by different reaction

and content of Nuruk

- 71 -



1, REE(H
THoE/ JolE &
2, EED 2ESS TSSHN BE W3/ o0l 1899 ZE==I LY
99,12} ppk5E-TZ

3. Az] JibdwEe] 24E W] BE 93/ 0ldE A 1938 ARHUUT Y
a7 4E 11079821 pp35-39

4 98]_:] E'I:‘l'l- _A]-E,] 'H?R- 'I:'I'I-.-{'I-'I_A'I-il-lf' H:]

[Am)

EF3 13
R, RER] 398 Y Y ZHEg B
98.12):pp.71-84

B, TEZ] HE Zeo] dAiel W 0 2R 9 o2 - JEE 1995 F
ZAZEIENF| ] 14107 988 ) ppA03-810

7. HASEH BE AR (9) : TED] BU] AdFo wif S8E) FFW 1997
BAHHAENE=2F 307972 pp207-226

8, TETFESEE0] 5] Ay A ELAA DEAE 9 Ao #1997 FHE
A ZE ok }EME] 7] 26,307 97 6)pp 494 -500

9, TEYSFES0] BH A AFAbA OlRls 28 dus 4 1997 SR E
o o WEtE] A 26,207 97 4)ppa27-333

10, TEYE o]E&%f HHAdgs] g4 A A 1997 AHUSE2EHER 6,17
97.2)pp.109-124

11, TEAHA B2F QC-B Saponin®] T3/ w2Y 4 1995 RijerEH 2 A
29,10 " 95 Blipp, 31 -37

12, Al EE] FrRe] ofdzaW = & Fd/ w5 A 1993 FHE G wE
37 2260793120 pp, 753757

13, TEQ] Gallic Acidg] THaEHE/ ol01H 4 1992 St Sz A] 21607
92 12)pp£93-700

14, TETE 0% fHE 2oty &4 2 A3 F2EF 1939 SR A EZ
A FHHE 9107 89.6)pp,102-119

15, eabAEd 2| T ED] AEAL] 24 "33/ Aot 1989 USHAr] 20EEZR
£=2F 100" 89.2)pp239-24

16, TET] tannin @1E&4 Zro 25 A2 (AT ED] tannin®] 8%
7] W BEalgre Hejdtd AHtE B4 ) E@%E 196 HERIH
{ ™ 86,7161 -AG

17, TEZ] tarmin0]&4 EXR o ZF " ) AT 1986 HERAH
{ ” 86.716T-73

18, ZEQ] B2 B 2] Bheology E4E I TannindE 2] 3% of sty / 243 A
1985 A ERE] A BO( 7 85303547

8 UgEE 91079811 )pph1-54
1/ = 1998 YAAAR 527

15

'

el
HEZF

o HC

r-II:I 0%,
I"ll:l

2

Il
r{d
)
o

r{d

- 77 -



19, RE2EAE o] 35 & Addi of Ozl B8 / 245 A 198 BEHETEE
=7 1607 84.1)435-443 &

20, O"8E Tannase £ 01 LEZ|Z & 48H Az / N+ FHE 1583 THx
A ENENE|A] 15407 83.12)326-332

21, Aspergillus Sp, AN-11 0] EH|3tE EEQ] Tamin E#EL 2] AH 2 E2)
Fretd da [ A A 1983 TR AEEE ] 1540 7 83.12):333-341

22, TED AR HIFA 0] A of 0]A = dYES o T W/ L ELYE
1953 B HEE A I5( 7 836)455-465 &

23, TEQdE Hll=dAl £EE40 BT WE S 2U=S:EEE 198 BHEUE
2 1407831048349 &

2, EEHAFZE kBT A3, 13= 192 R AEEE 1307
82.7)pp367-377

25, ol UEAE RHEMHE of BT WHE , HE , 55, ZEZ] 9 THEWA EY
of Etedf E2E 4 1977 TAMAEEZE DS ZHE) 190 7 7712061 -65

- 73 -



A3 H EEHE o|ET dELE

Al 2 M

23] U3t 28 222 27 E4ART 2 307 B2 2GS0
220] 71Y B 30 EEYUREOIT, EEIAE AZF ¢ % 70% 0] 40]
SEB0IRN ARV O] o BUO T R o1y BB AHo)
HolA Z80] WLk HEFo| B TEAS aAHo T 0|F617] Hsied
EEY JI® U BAZo] MT @FE ol Yol B 08T Lr HWIE Al
9D, EEIolN DURHEL YUTRE DUS BHHD U422 LES 3
&2 Azt Jisao] YSS HISHTHAST, FWE, 1983)

AJolME TEAS 05l UBLEES e Yaws ATAR 2
EAEE AEsEn

A2 4d Az D 9
1, 2835
Bor F3AMg U 28, 22404 1 89M), Potato Dextrose Agar, Mannitol Aagr,
tannic acid, gzlucose, ethancl, acetic acld, cvcloheximide, &, ZEXH 4, EOTIER A&,

W2FA

1) ZAEWo] Hot ddiot=Zhes dud 2389 Ak A2 T 2o
Lt AHglald 2 ZlAH51H Potato Dextrose Agar(l0% fartaric acid @2p) o
IWannitol Aagr(la) W 2ol HE 5 307 incubator 1A 24748 2121 W &5HE T}

Z) 52 ethanol 1 mld z2t2te] B4 EEf A, ETESA WA {Z:A 20 o

0] ~E(3% tannic acid FIHWRENE 20 mlE HIEHY FIEASHEEHZH
SN 1 Y2 BRI 2HE002)S glucese(Bg), ethanol(?Sml), acetic acid(10mil),
= (B00ml)E F4EE brotho] FE21SHH shaking culturedt R B E samples &

ey
HAd HAste AST Tl UE Eelid g2 A5 cycloheximideld0ppm it

-7 -



HIME Mannitol Agart] FESHY 0T, 48A17F WTEIED UfHcrE HE
colony2] gram 28, catalase ¥ 5& TEEIHALTH
L My
1) ARg @ ZR2 W2
FD& Wi Ao UENS colony 01 gram FH L catalaze 92 55 il At
o ERE UFREE dFE -M0TH stock AZ121, 01F Atddd ERE TR AL
Al= Potato Dextrose Agar plate™ stresking®t £ 307 incubatorol Al 24/48A13F
HFstE e, AT colonyid ~4ME A agar plated streaking®™ T 30T
incubator 4 2448241 7 W 2EtET ¢ 2 E 2M2] agar plated streaking®t £ 30
T incubater A 24/48 A1 ¥ F5HA 22} transfer SHEATH
2) Bd ATE A5 HE
7H Tannic acid 2 #A o]8 F5 d4
Fotato Dexfrose Agar(22)0] 124 tamnic acid® EHSIH 2% WAN 28 73
E Bo4+Z fdste BEA4EH E3HA 30T incubater oA 24.4] 2w St

L E 8 YT tamnic acid % 0] A5 M9

Fotato Dextrose Agar plate(l) mljd] E4HES 0|25t o+£8 LU £ &
&4 HAZEE EHED T E ZUT tammic acid(0b, 1, 2, 3, 4, 5% )= S0 d T

T2 F AT incubatorol A 24A1ZE WU Y AEH S BESAL

30 €42 BET ¥ T 25 43 HE

Yh brothl ZE 2 AMdAE HE5HH 30T incubatorol A 45A15F 2 Ay
B et AMESHETH

AE® ZR FEE 100 ml 221EThA30 202 CSED(HH)ENY 2R 4F
E 2y HEMd @ ZET £ 2517 E shaking incubator]A] e WEtE 20, ES
102 EETEH(2]EIE T, water batholA] 3087 42 & 3 L3 &
HeoeR ARE £H SHETH
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A 34 23 g ma

1 B2 AT 22 P ATy EE

7h B2do] o] HRE AAR Y FRLERH IF 23

)55 #5 54 2 coleny T
B 2204 BT g3 EHE Table 13F 2T B2 2204 B3t &2
= 3A 38 FAE Bols SHv|R8 I 2R R 271 HEHE UENE

==
T
L %0 Re 25 THEHAA 2= EAE BESETHTable 3-1),

. (FTarn Characteristics Population
Strain o Catalase
staining Sizelmm) | Flat Forrn | Celer fefufml
white
F AR . 15 1 1]
+ wooly o 22}
white o
FA(BILE . + 22 wooly mald 21 5.9=10
white
FA(RNI . + 18 1 1
wooly I 24}
white
FA(R N . + 14 1 1
wooly I 24}
white
Fa(5NE . + 20 ool treld Z9=10"
d i}
white
B ARG : + 20 wool treld
d it
FalW1 |+ 234 + 3 + tound | crearn
2.9=10°
Fa®IWe |+ 17T + 35 + round | cream
FaBIWE |+ 324 + 35 + round | cream 1.3=10"

Takle 3-1, Colony and cell characters of strains originated from MNuruk

# PA t PDA + chloramphenical(100 ppm), (5) @ #& FH&= (0°
B mold type, W white colony

2) +8 p2o ¢ ALY
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Strain Aleohol concentration(22)

a 10 15 20
P& 20 20 g
PA (RN 17 16 13
PA (53 13 13 15
Pa R 13 13 12
PAGRINE 25 20 18 10
PARIME 20 13 16 3
PA(S)WI 3 3 35 35
PA(BYWZ 3 3 3 3
P A(5)W4 3 3 35 35

LE0, 15, D2)E I PDA WA UelY F3o UF ATHE 239
size® UEMIT 3 Z3tE Table 3-28F TOh 2RRS FEos WAz H2E ¢
2 fero] SHHRSE B39 sige’t Che 34 UERITH ZZo|ge] A
B g RO SHE=F 239 skedt HFlE ZTOINLH K3
PAEMI, PAGIMVE, PAGBIVE, PAGINAL] F 2 202 ¥F WANHE F27T A2t
EWCH Table 3-2),

Takle 3-2, Colony size(mm) of Nuruk strain on alcohol FDA agar

3 5E F59 HE "

T3AH starch® H I WA o] Lugol solutions B colony £ HE A4 oy
T AR Bigs e 2W I 2= Table 3-33F 2T PAGEIWER] FF clear
zene?] sizedt JHE LBz AR Fei=Eo] pE Y ez HUEN, PAGINMY
gt PAGINEZ] Z2 clear zene®] UERIGA] 2B R HAZE Fsi=o] fAY 2=
Zlez AEELL

- 37 -



Table 3-3, Clear zone size(num) of Muruk starin on starch-TSA agar

Strain HEA T
24 A1 2H 48] 2

P4 (51 § 1z
P4 EINE 7 10
PA (53 B g
P4 (5N

PAEINE 10 15
P4 (5)ME

- 78 -




i
He
il
pI]
e
ol
rHl
1=
rm
rc
d
od
0%
5
)

1Ed ZEE 4 AZd 24

DTS Z 307 ncubatordA 18/24 A7 o Wabd 2 A= 5 2t 2=
Takle 431 B} HE RS Agpergpilius T2 B 20 2251901, 2d
ATE fR 5 TS Saccharomuces cerguigine o7 B B T A

Aastd 2 451H 1, Saccharormvoopsiz &, Sacchromvdoes SHA B B0

i Tannic acid(:)
NE o4 HY AT H] T
H e 1 2 3 1 g -
1 . — . 5 B 7
A& 1| KFRI 917 [—, - - - E B 7
15 . . — - - -
4 2| KFRI 1014 — - - - - - -
15 - - - - - -
4 3|KCTC 7939 - - - - - -
4 ¢|KCTC 729 éi - - - - - -
T n T (oEzEn FEs| 15 70
& 5| EFHL 278 - _ [oETEU EEE| 18 | a0
1 . . — - - -
46| KFRI 924 [—, - - - - - -
& 7| kPRI 795 L2 - i - - - -
74 . : - - - -
1 . . . - - -
& 8 |KCTC 7228 [—, . - - - - -
1 . - . B 8 g .
4 9| KFRI 635 — - - - : 2 3 a4
Al0 |KoTe 7708 18 - - - - ! 5 ezt it
74 N ; ~ [N 2 A clear
15 . : - - - -
A11|KCTC 7210 — - - - - - -
1 . . . - - -
A12|KCTC 1703 — - - - - - .
a13| kPRI 973 |18 - - - - - -
74 . . — - - -
a1d |KCTC 1704 22 . - - - - -
74 . : - - - -
a15 | KFRI 1017 2 - - - - - -
74 . . . - - -
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LIEFATH Takle 3-4),

Takle 3-4, Growth inhikiton{mm) of weast by different tamnin selution on FDA
(A

JE

- B0 -



. Tannic acidi®s)
7 = A 1)
]3’: E‘ - HH ] 05 1 5 3 1 3 ]J_
18 - - . - - -
A16 | KFRI 1015 — . - - - - -
18 . . - - - -
417 | KFRL 1019 —, . - - - . -
18 . - - - - -
416 | KFRI 830 —, - - - - - -
18 - - - - B i =
419 | KFRI 267 — - - n » 5 7 G
420 |KCTC 7238 éi . . - - - -
18 - - - - - -
a21 | KFRI 925 [— - - - - - .
422 | KFRI 1013 éi - . - - - -
18 - - = | 150200 [16(z3) [18025) | W= R O
AZ3 |KCTC 1708 _ - = | 1sez0 [ 16023 [18028) | wroclear
424 |KCTC 7116 éi . - - - - -
475 |KCTC 7263 éi . - - - - -
18 . . . - - -
426 | KFRI 930 —, . - - - - -
13 - - - _ - — =
427 | KFRI 208 —, - - - i - — 233
18 3 1z 14 16 17 | 19 -
A28 | KFRI 321 —, 3 7 14 16 17 | 19 | A
18 — - - - - -
429 | KFRI 550 —° - - - - - .
430 | KFRI 560 éi 2 ok
KCTC 18 . . - - - -
431 FHZ
T126(7904) 24 - - - - - ,
432 |KCTC 1568 éi - . . - - -
433 |KCTC 6819 éi 7 obApe
434 |KCTC 1426 éi - - - - - -
18 . . : - - -
435 |KCTC 1199 —, . - - - - -
436 |KCTC 7948 éi Z obae
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2 BHdg 7 d3E =AY
Fotato Dextrose Agar(224)0] 134 tannic acidE9
U EZRE 0T incubator™ A 24217 WSt Bal=, HREES ZTole] A
tannin .4 AR 2L Mongzous £ Mucor X Rhizopus X

Schizpsdochdromyess S & AR ZEPETHTable 3-5)

Table 3-5, 13 B4 FPDA SAAME A2 B4 HATE LD clear zone THHE

{ )

- g7 -



Clear zone

Jz| T#F 15k 19hr 24hr 012
41 | KFRI 917 z z 253 -
42 | KFEI 1014 35 3.5 4 -
43 | KCTC 7939 15 z 15 +
44 | KCTC 7295 34 34 34 -
45 | KFRI 278 - 15 15 +
4F | KFRI 924 3 3 3 -
47 | KFRI 7% 2 2 253 -
48 | KCTC 7228 z z 253 -
49 | KFRI 63 - - - -
A10| KCTC 7708 - - - -
A11| KCTC 7210 253 23 2535 -
412 | KCTC 1703 253 253 325 -
413 | KFRI 923 z z Z5 -
A14| KCTC 1704 z 2525 3 +
415 | KFRI 1017 25 25 3 -
A16 | KFRI 1015 4 4 ! -
417 | KFRI 1019 3 3 3 -
418 | KFRI 630 3 3 3 -
419 | KFRI 257 3 3 3 -
420 KCTC 7238 3 3 3 -
421 | KFRI 92 25 25 3 -
422 | KFEI 1013 34 34 4 -
423 | KCTC 1709 3 3 3 -
424 | KCTC 7116 - - 2 -
475 | KCTC 7263 253 253 253 -
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Clear zone

Nz| #FH 15k 18kt 24hr 012
Bl | KFRI &5 55 9 12 +
Bz | KFRI 623 354 6 9 +
B3 | KFRI 98 - g 7 +
B4 | KFRI 99 - 25 35 +
BE | KFRI 980 - - 4 +
BE | KFRI 602 - - - -
B7 | KFRI 854 456 67 8> +
B8 | KFRI a8 z 3 5 +
B9 | KFRI 982 - - 6.5 -
BID | KFRI 98 6 8 11 +
Bll | KFRI 999 - 25 455 +
Blz | KCTC 6595 - - 25 -
Bl3 | KFRI 1010 - - - -
Bl4 | KFRI 98¢ - - 6 -
BIE | KFRI 951 - 12 1525 -
Ei6 | KFRI 1001 - - 3 -
Bl7 | KFRI 887 15 3 34 +
B8 | KFRI 599 z z 253 +
Bl9 | KFRI 1158 - - - -
Cl | KCTC 1005 - - - -
Cz |KCTC 1254(6936) - - - -
C3 | KCTC 6174 - 10 18 -
C4 | KFRI 1007 - - - -
CE | KFRIL 1008 - - - -
CE | KCTC 6947 - - - -

8l -




= ¥
2, GEHE 254 MY

DEZA EEDAHY £ INSFE 30, 108 %E;\L WE0] 128 ~ 202 &L
2V ABHEEHD Toruldspora hansenii A30 4F 71 BARR0] R WocH TS 2=
Fyvposdochoromvces rouxdi AZTIY Trigonopsis udrighilis AZRE UEMFTHFiz 3-1,
Z, Table 3-61.

S EEZNH ER I04FE DT, 1087 HE A, gE0] 100 ~ 359 /L7t
AT D a-amvlase 2l glucoarnvlase B HASIE Schwanniomvces  poct dentaiis
var, poodentalis A11 g7 ABARRO] PP WS H TS 2R gluiccamylaseE 8
et Saccharomcopsis fibuligera  A3MY  Saochdromvces  cereuisie var,
gllipzoidens AZ6 2% LEFATHFig, 3-1, Z, Table 3-6),

GlucoseE B3EA EI1T 2274 ZELHA 2R 0A4FE 07, 087 Y&
Al, &F0] 179 ~ 2181 L2t BEYH 90 Torulgspons Fansenid A30 #5271 B4t
ko] JHE Wtel USSR Saccharomvces cerevisie A180}  Saccharomuces
cerausie AN ST LUEMSTHFig, 3-1, 2, Table 3-61,

Glucose B BT A 21T S5 ZEQHY 2R 0FFE 07T, 1083 LE A,
WIEC] 698 ~ 2610 /L2t BHEEYYN Sacchoromices corevisie AlR 71 CHA
ko] b WSl TS 2R Sacchdromvcss  cereuisie AZSY Saccharomuces
cereizie AITE UEPATHFig. 3-1, 2, Table 3-6).

mard, =o] H21-7] ¥=2 Hh3s AEERME0] 9= ERIF 4 HATF
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Fig. 3-1, Ethanol content in accrn solution fermented b different weasts,
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Takle 3-6, Selected strains for alechol production depend on substrates

g i == TR L)
Tomuldspora hongenid,
2274 FygosdochdroMvces Tousi, 128 ~ Z0Z
Trigonopsiz variahiliz
Scfapdnripnmvces ooodentalis vdr
=71 ocudentalis, 100 ~ 359
atz Laccharomucopsiz fibuliperd,

Sacchdromuces cerevizie Var, ellipsoideus

Toruldspora hanseni, 799 ~ 2181

Flucose HIT ZEF .
st weA Saccharormces cerquisie

Qucose W T4 (Saccheromces ceravisie 698 ~ 26,10

387 Y g Y

Sacchdromyces cereviside 0] FFE J1ERIT 4514 cH W, Eo sl B
=02t H0 Y TS LERHFICH O % Fickia anomak?t F55HE 12 O] <57 H}

ULt &5 LUEMHSITHTakle 3-7),

GlucoseE E21TF B 274 EEQ] YEMNM S Secchoromvces cerauzide 0]
bR JERF F4stEol G Y TFE GERRACH O & Saccharomwcodes
fibulicers, Endormyces sp.7 5251 E0H Table 3-7),

Takle 3-7, Selected strains for aroma production depend on substrates
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FF7| Toluldspend ao.
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FEndomvoes gn.
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AIZIEA 27t TE BAF S AlcohelE HH T W= Table 3-52F LT
1) 843 54
Al 4ol 2F ZFERAL 27 BAFHEHE o 344X (20i)E QEIUNF
ote] HFgee] HEE HU 098 o|ERY Z45td 152714 oFEA 4
ﬁ},_ group, 1697tA 27] BHEES FASHEU 159 oo SH5 d45t

= group, 15977 SIEIETOT 159 ol 45U AL S715E groups
z LJrE-}L*E} %Eiz’j«:’_}_l OIS BEH AP YA TR AW AR 2 oA
A GEIE BHEEL] 2] 3A FaEtEeEd, § 0T, S cerevisiaedt
A. mm:monl:a15+b5)_l ZHPDFE ACTFE HAT 2E AN Y H2l2s =
T3t AMEF 2 atolo] AEglo] Wi 0L R BHYWo] 012-060%E
3M Z4FtE el ES 257 A7 E 30T 5 agkedt Asp corbongrins(ab+bi)
A= 9E 159717 o) 4920l 052018t 3 A T4

ol RN AEW YA A E 25T BDt_l S saket  Asp
carbonariuz(ab+b7) A2 2 0M0] SE0YMNA AR BHAD0] 0173%E I A ZLE
ST

AEe] Faat vus BH 7] HAEO
T-11{mg/mhE 2E AZF7F 371 322 2
Mty CEZA 22 435 SEE T FHFH
AW BW, 200 T EZ] EHo ey §
HETE 5T FAWLS & FF 159714 B4 E.*%*Ol 3A Z4% 39,
Y3 E FHE Uetds 1= 2022 238 £
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CED|EN:] U3SUE= 27 093] L2ZSEE 1tady DEXIIEY S
5t YRI5 YA = Alechel 2] A 34k 1 582 S7EIECH &
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O} A WLH AT HA AL 22 U AEFRE 08 BEH, ITHAHE E 15
Uz YIE T EHO|TOIGTIT wE 0L A 78~79%0 EEEE oL
75, T HIPHME gF 1582 A g0l YIES HHAFEHLH, PRE
Ffole A HIFAM 8 saket Asp. corbonarius(ab+b7)E H2|EIES A2 ¢
I HEo] O =otelr 2 AolE g

M2t T EZ& x2] GY3F WEE HF 22 245 UoIEHH, 203 TEZ]
EWo] MY & sakeldl Asp corbongrins(ab+bT)S HFEFTE 5T FAWMUS

o

Z
T EF 9E 15EMNA] @IS 8R0S BLE £ 1S Z0|THTakle, 3-8),

Table 3-8, Change of reducing sugar content(32) and alcohol upon alcohol
fermentation condition of acorn

oA Alcohol 8- H 2k

0y 15 304 (131 154 3ng
20T AG+BY 3.03 B.77 3.83 039 2499
Alb6+ESL 3,06 365 534 404 8,10
1=y BT AG+B7 3.06 5.Aa 0.17 4 BE 354
H] ¥ Alb+B5 341 570 8.74 341 3.05
AG+BE7 3RE 015 0.17 a.a5 a.61
0T Al6+B5S 2481 1.598 243 a04 7.01
20T AG+BE7 337 3.07 0,21 Ld3 7.81
Al6+B5 3.14 368 0.15 461 7.99
A3 Ab+BY 325 0.1d 0.1z 485 .62

2451
H] 2F AlG6+ES 339 016 (.60 ae2 8,37
30T AG+BY 3.26 045 053 a.a0 8,33
Alb6+ESL 353 1491 217 aaT 746

L} FAs 43d=E

HHE FEE OESH st olA 24 THE9F THE AT o Hr s

o]

5502 UEHG e g Fobd AT HE S HEE IERE table 19
2ot &, ¥E 2d 717 BEE dEFEE 2 A0IF g ey 32 oxEH
3A E7=7 AlEE D Y olFHH A9 43 $EF& #FASH B0~
309 4 HES #5d Aoz ISR EFe 33,
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2. Ol YE - 2744 Saccharomyces cereuiziae® 02T FRIEWS U3 WE
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== iu]
2 W

Rl

oIS HIEHY

=2
=

HE5M 307, 48412 W YS £ zram

WA cveloheximmide (d0ppm) 7t

o 2H

catalase b

k)

Characteristics

Strain Gram B®  |Catalase b H| Y
Sizelmm)| Flat |Form | Coler
BalEIEl | + S22 + z + |Bound|Cream
2t glucose,
WRIEISE |+ E=32T + Z + |Round (Crearn| 1 3=10" |ethanol, acetic acid
BlEIES | + =70 + 2 + |Found |Cream (shaking culture/10%)
SRR + T + 2 + |Bound|Cream FoaA
b/al(hlse +, T + Z + |Bound|Cream| | 9=10% | (Opct0] 12A)7F
HFZ2]&F A7
bREE)SS T i + Z5 +  |Round [Creatm FAF 38
BaIEIEL | -, ST + 1.8 + |Bound|Cream 2t elucose,
R s |ethanel, acetic acid
bB3EISE | -, EERR + 2 + |Bound [Cream| 1 3=10 (OB 124|127
tR3hIES | + HEFT + Z +  |Found|Cream HER S A7)
BRARISL | -, E=71 + 7 + |Bound |Cream Z folAE
_ mp=o 5 + tannic acid
badiB)IEE S + 1.8 + |Round [Cream| 1 510 (ObAI0] 122]17F
bad(h)Ed |+, =T + 15 + |Round (Cream BIS| T 7
tERCEIRL -, L - 3 + |Bound| Bed o131
1070 &
MES(EIRE |+, 2R _ 7 +  |Round| Fed i
bRRGEILL | - =T + 25 + |Bound|Creamn
WRREILE | +f-, =21 + 3 + |Found|Cream| 1,3=10" & HolAE
OFHH [ZA]LE
BIabiEIL3 + Lt + Z + |Bound [Cream (%t;gr_ _)'l?‘;:l
bIBR(RIT + {1 - 1 + |Boond [Cream
byInb(R)TE +, 71 - 1 + |Round [Cream| 2,3=10"
BIab(EIT3 + {1 - 1.5 + |Bound [Cream
bRECTITL + {1 + 1 + |Boond [Cream EnfEzA |
MIECTITE +, 7l + 15 + |Bound|Creatn| THTC (OF 12ALF
HEZ]|& A7
MEE(TITS |+, 2 : 1 +  |Found|cream =A% 4
MBT(3SL | + 2T + 15 +  |Found |Cream ENlEZ=A 7
WRTEISE | + Z=32T + Z + |Round|Cream| 4.0=10% | (0RO 12A]12T
HEZ]|& A7
METEISE |+ TERE |« 2 +  |Found|cream =A% 4




Takle 4-33} ZT}

5t @k

T
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[ s i

g
He

o 2 ihge] g2l AR F A

He

IBnnitel Agar plate(ll mld BE4HES 0]E5H AA(didY 2T A
E DUt £ B4 AT E SHEDI T E YT tannic acid(0F, 1, E, 3, 4,
1 EMS A0m® BHIR E 0T incubatordl A 452171 W et B HEEIS

2= Takle 52} 2L}

4

n
&

B 2

ZYolq 22T FH T HATHS MaSERES MeE(TTIZ 225} § A
STz A FEbA WERF L, MIOTITL, BMITTTL, WEETITE, MWabihiT1e] 2 &7
Sl AoRH kA LERIT

Takle 5, Clear zone size of indicator strains on Mnnitel Agsr by different

concentration of tannic acid(Unit : mm)
Spec Concentration of tannic acidi®s) s
pecies 05 | | | ; | ] | 1 | : oUrCE
IAITIT o A L
IAOC7 )T 18 19 20 23 24 Pl HE BEzo}
LECTITI o AR E0IE
LATITITI 18 20 Z1 27 3 25 HEENIE
WEZTITE 20 20 27 23 73 24 =2
IvBE(5IT1 20 Z1 23 Z5 25 Z5 4 HolAE
(O 1AL HER]EE
Iak(RIRE 7 9 12 13 15 17 R
g
ETEZE A |
BELTITI 7 10 13 15 15 16 (ORAH 12A1LF HER]
=4
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Wannitol agar plate(l0 mhil BEFHES
722 DU £ E@F HEGE EHEY T E T tannic acid(0h, 1, 2, 3, 4,
E2)ERE Blwm® BT T 30T incubatoro] A 48413 Wi Tsty B HTHES
zhatet A0tE Table 4-58F 2T}

FHEe A2 HRE 27 BY ATES LERIY tannic acld 292 Fx gl
BALO Gluconpbacter pxydans subsp, pewdans(FKLCTC Z108)7F 2 WHRIT =&
g B A= 5% tamnic acid® FR Acetobacter posteurianus(KCTC 1008)71
Frb ZEiE 9bH 0B ~d3 tannic acid®] TS Glucomcbdcter owvdans subsp,

oxydans(KCTC 2108)8 AT 23 5213 2T LERATH

Takle 4-5, Clear zone size of indicator strains on MWbnnitel Agar b different
concentration of tannie acid{Unit @ mm)
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Concentration of tannic acid{®%)

Species as | 1 | 2| 3| 4|5
luconceetobacter fgugficdens FCTC 285D 16 £3 el £h eh | b
Acetobeeter sp. KCTC 2B0B I obzpet
Gleconobacter oxpdong sUbER, sub oxpdees KCTC 1081 11 13 13 15 15 | 1B
Acetobacter prstearienus  KCTC 1008 el &3 Zh a7 er | 28
luconobocter oxpdens subsp, oxpdens KCTC 2108 o or7jet
Acerobacrer sp. KOTC £335 3 oAt
Hluconeeetobecter diczorrophicns KCTC ZB0Y el L £d 3 el | Eh
Gleconobacter oxpdeas sURER, oxpdzas CTC 2100 1B 1 el il ¢3 | Eh
Acerobacrer aceri KFRI 1026 el il &3 &b £i | b
Acetobecter prstearionus KR 1027 A ok
Acetobacter postearionas  LFBL 1020 o+ orEE
Acetobecter Fouefacfens KFRL BIT 1B el el | EL5 [215 | 22
Acerobacter posteuripnns  KFRL B3B & okzEd
Arerobacter arert sUbSD, eeert  KFRI BA6 18 il e 3 £3 | £3
Acetobacter aeeri KFRI 435 F obFpEr
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2, 2AMEE fad HAY
IBnnitel agar™] LFES colony® 124 CaCls bromocresol purple(flppm)o] 321
MA WA picking §H9 307 incubatort] A 12U W DAH clear zened] B O
EE =gttt @Y= Takle 4-62F T4
U BT #50 A BHEE A50 A DA 0] clear zones] At

Lt

T =9 WACT e eR v e2y ZB0E &= 21T Clear zone ® size st

&

Ad=o] BlETOHE MIOTITIS] A Hd=80] JpE Zore™ Mah(BIR2Sh
a7 T2 213 Seith

Takble 4-6, 135 CaCls bromocresol purple(Blppm)©] @FHE MWBnnitol Agare] LIE

i

432 clear zone B4 HR
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Straine Colony Clear zone Source
sizelmm) color size (mrm) color
37T 4 = B vellow Hy
WE(EIT] 3 =Rz} - - HY
V(3L 28 SRz} - - ARt
II0(TIT 1 13 = z0 vellow HE Bz ot
MLIECTIT L d £ 5.5 vellow EOIE
LALTTITL 11 = 14 vellow BIEEOIE
IA19(5)Y 1 BE e} - - ST
MEZ(TITE 5 - 10 vellow =T
I23(R)Y 17 [==REly - - Hegd
IZA(TIT 3 [==REly - - Z+102 EtOHZ0 ml)
IaR(5)T 1 Zh £ B vellow
IaR(RITZ 3 £ RA vellow 2t Ho]AE
IaG(5IT3 35 B 5.5 vellow (&bo] W R]E)
IvEE (5 IR Zh EE 4 vellow
IaB(7IT 1 &b B 55 viellowr
aR(TITZ Z ET | vellow ED}E%%_ !
(Ahof] w2 )
IaR(7IT3 Zh £ B vellow
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3 Z0] E3E R AT

0] Y Rad2 AY ¥ OF XY WIAZRE MBTITL, MIOTITL, 116
(DT, MITTITL, MEZITITZ MeB(B)TL, Mab(5)R2, MaE(TIT1 =, 82 F£8 22513

Aleohol TS ZESHA] BE HEZE alechod EHEE 2 3% 2051
alcohol HIPEFES Zolshd 7] aleohol 0] 24t HEA DAE ETE Yoi2
FAena 20 UE 588 BE AR 221442 348 0l
T Az ML SHA =T UE FYMAE aleohol BHE BT 2ET AR
FEF IR =A SEEHEL 15Y 0]F SRS HAEHA HEZ D aleohol 43
AlRS HEFF O FA SEDUL EE A7 ©E 5~30Y 01FEA 43 0]E4
RS LERASED, 358 CERHs 9F +E5 FAHESEH 24 LWEIF ALY
BEE Zeo® TTHiT 2o’ g £ B0 ¥E 402 AlRES M4 &3 Fo
alcohol 422 AlES] ME2 R04%E HFEF = S3EDAD, WEFM@ 962, aleohal
B2 Al BI04 92320, aleohol 8%2AIR(4.6054), alechol 10% AR 322215 =22 LIENS
Ot T2k 27] alechel THE 4% 222 FHESIE 0] 24dEo 230
A= =2 LEMSTHFig, 4-1),

e

[

ria
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5 |
A
/A—n
4 |
¥ —=— control
= - 4%
2 s —%— 6%
< —A—8%
2 —a—10%
1
O 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40

Fermentation period(day)

Fiz, 41 Changes in acidity during winegar fermentation of acorn as
affected v the addition of ethancl at different levels with batch culture,
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Lh =

QBol Mol 24 BHA Dol oF 23 wE ZNE FEY FWE S

2o} alechol 4208 B2 AlBe] 2= A3 wWeHEAZ mjRCE AHRAEkg] =

[=RE =]

=, 42 A|REo]A LE 10Z8o] o]0] 43 o]4re] o] HHEE AN, EE 40

EF4%:9] #10] B HA ML} alechol 620 AR T ETH ZER o] Zof 23 A HMo]
5o W 0o 408% 0] AT E, wE 40U 52m%2 HTE UEHE, 0]
= A=Y o 24P S0 FALAY WEY FAoE: CBAFACH Oy,
aleohol 8222} 102 AlRS] He 23813 HA wUARL iHEH0] HyEyoen®

DEE Y alechad 2 24U EE 23|89 HHAHE ¢ & I HCHFig 4-2),

=)

4 .
S
Sy

Acidity(%)
w

2 M
1
0 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40

Fermentation period(day)

—B- control
— 4%
—%— 6%
—— 8%
——10%

Fiz. 42 Change=s in acidity during vinegar fermentation of acorn as
affected v the addition of ethancl at different levels with shaling culture,
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1) 2=
I BAWMY
Aleohol FITEE 21T AR E 307 incubator A Hz] L5t Y2 LE
o] A BEHIE DEEIEL) Alechd TEE 432, 6%, 8% E ZZT AR oA
Z4g7 9E 1092 S218 £ 24" 9, aleohel 102 ARE] 24T
UE Y 0EZRYH TLEHE FTE UERAR D 24F4T aleohol 1026 A|E0]A]
It B 2EE U Alechol 6% AIBEE 9E 15U 21x10%¢ 2471 £3YE
S2H ihgo B0 ME ] BEoL O ol TAEN alkohol 43¢ AR R
O} @2 F47 SHEHCRH DETEY aleohold] R F7)2 247 ZHES A

=
s AE Y 4 A ATHFie, 4-3),

1.00E+09

1.00E+08
IS
~N
2 1.00E+07
O —&— control
‘g’ B 4%
3 1.00E+06 6%
g 1.00E+05 8%

R +

% 4 10%
S

1.00E+04

1-OOE+03 1 1 1 1 1 1 1

0 5 10 15 20 25 30 35 40

Fermentation period(day)

Fiz. 43 Change=s in wviable cell count of acetic acid producing bacteria
during wvinegar fermentation of acorn as affected b the addition of
ethanol at different levels with batch culture,
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E 22517 307 incubatorol A 2EF wleki7] A|F o 2AES
= s HE 3BT 2as Usd LR Alechel TEE 4%, BXE Z
27 ARd A Ha |EAD ARELD =2 20 SEE 2RS4 AP 28] =44
# S0 £3E= ZA0F YEPFe W, EFF A= 25l aleohol TR TE =&
o S48 207t 3H URNEED, alechd 4% AR, alechol BXAIR, WZEAE,
alechol 824 A1 B, alocohol 0% AR S 0|9 O] MEW S 26 2442 24
o DAz ¥ &2 TE0 4F UISHA Uel?] dizy 2=z AB2E 5ot
(Fig, 4-4),

1.00E+09

100E+08
5
G LOEH7
= —8- control
e
3 - 4%
O 100E+06
3 —%— 6%
8]
@ —A—8%
o 100E4B
g —4— 10%

100E+04

l(xEm 1 1 1 1 1 1 1

0 5 10 5 D 5 D ¥ ;o)

Fermentation period(day)
Fig, 4-4 Changes in viable cell count of acid producing becteria during

vinegar fermentation of acom as affected b the addition of ethanol at
different levels with shaling culture,
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27 4B ZESHA] ¥

2] 5hH

o . &HH B 27 HEL 15~25 H

L 24 dobge] o3 9g
1) %
S WP 24 WWE H04%FD, 27 HEE T
wryiel TE & BHTS 23 JVE TS LY Ux 5Y AR
ol ZIIE YD, 2I1HE 1% AR

ST 2t 2 E 3A URMNETH 2214 1% A RS 2% ARL B2 EE o10g 0
Tol #E 43 0]4he] £3E URMHESL, HEZ D 274L 05 ARE UE
Y O|ZRE AL 43 Olie R SO YO, UE 40288 HE &3 Z &7
AP R3n ARECI09222), 1AL 132 A|R(AR2), 24 DR IRMIS T A 9
Aol 2 LERETH Oehd 24 9E2A] 9 20 =45 HIlsle 2ol ¥

— 0O

=y

Acidity(%)

=0 =t =50 2 2=z HACHFz 4-5),

12

—B— control

—2-0.5%

—>—1.0%

—4—2.0%

0 5 10 15 20 25 30 35 40

Fermentation period(day)

Fig., 4-5 Changes in acidity during vinegar fermnentation of acorn as
affected by the addition of acetic acid at different levels with batch

culture,
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27 ML E FHEFW 24 YEALLE Y 27 HMEI 2478 BEH 017
T BEE TET 2us Usd ZATL 27 4EE A ¥@E AR HE
z4s Y LEAZ AIRXAN ER xiLE 0] SUMEHEEW, Uk
202, 102, 062, 2 Z2] =28 HEE IxE LE8% AIRMA =2 S0
2t FEHAA URED ol 27 #4288 = pHE ASHIEZEH JIEF T
2 4 HAHEEY] dEd 247 S0 A £240] o]F0y e BOG
(Fig, 4-6),

1.00E+09

1.00E+08
=
~
0 /E\E\Fl\
G 1.00E+07
E 4 \E\E\ \\ -B- control
8 1.00E+06 —y -=-0.5%
3 —>—1%
% 1.00E+05 " 206
S

1.00E+04

1.00E+03 ' ' ' ' ' ' '

0 5 10 15 20 25 30 35 40

Fermentation period(day)

Fiz, 4-6 Changes in viable cell count of acid producing becteria during
vinegar fermentation of acorn as affected b the addition of acetic acid at
different levels with batch culture,
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1) &k
gE =& s 244 2F AR 2= U €0, ¥ 0= EF
T2 o)t BolA] §ffkelt 159 o]F o] 20T e 28 TA RS SItEIt
e FH FAEDAAT 30T AR FR LE 6L )& 43 0]HE

BE= 3By Al Foll 43 o]ie] o] HEEAT, TRk 24 WA EEE
T= 3007 ot AE A22 UEHETHEE, 4-7)

Acidity(%)
w

M 25
1

0 5 10 15 2 25 30 35 40

Fermentation period(day)

Fiz, 47 Effect of fermentation ternperatuwre on the acid production during
vinegar fermentation of acorn with batch culture,
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=2 E ETsd AWML AR 24 TERIIGE 24 BR HIE
RO & 24, 30T, BT, 20T WYARSL =2F 30THA W I AR
R T EA ZEEGEY, gE 0UAA 282471 SN 23x1079
o+5 UEW Z Z4H0 TF 40g0lE 42:10°e 2471 FEEHAT 5T A
B A 0
2

1.00E+08
= 1.00E+07
N
-]
LL
Q
£ 1.00E+06 —=-20
- - 25
8 1.00E+05
% —>—30
o
= 1.00E+04

1.00E+03 1 1 1 1 1 1 1

0 5 10 15 20 25 30 35 40

Fermentation period(day)

Fiz, 4-8 Effect of fermentation ternperatwre on the acid production during
vinegar fermentation of acorn with batch culture,
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Zh gEsd

=2

I}

1) AAE 7214 E

-

I

bR A

771 2

[

il

Aleohol WEIT 23 AR Acetobactor aceti KFRI 10265

A R e 24 WEAIZ GEHs] U@y e OE 7

H oI} acetic acid?] F2 wi wf 15U7b ZAEkH =2t

L= I Wy

= =
T Hal E71F0
Zhagbd SE 408 U 29N E SAHENSW, citric acidfl a-ketoglutaric acid=
£ ZIE = StE e 9E 7o kA e 5 0] A UEREL

Lactic acid2t malic acids ©E 409 ZH2F 256 BZmgic 81 1071 Tme 2 LESES
L w3 Y= TeFg|s] SO1EE 3 A e wE 27t o g@aEo g S0
L} Succinic aclds YE 159 01F IASHA S7kHH Y 090 24260mei &

°F qui J1F Z21EE CHTable 4-7).

Table 4-7, Content of organic acid during acetic acid fermentation of acorn with

Fermentation period (day)
ofganic acid

0 5 10 15 2l P 30

3 40

acetic acid 21632 8Y0ZZ2 123547 161105 1943272 778142 253674
citric acid 1168 1321  184Z 2080 2294 2339 Z44EB
a-K ooy 1181 121 1278 1351 1423 1450
lactic acid 181,19 19272 19574 19783 19791 20101 21029
malic acid 8613 9332 9358 9532 89577 9673 10003
succinic acid 6203 7625 7630 14963 1938% Z04.19 Z3Z1:Z

Z2724,95 285931

248958  ZBA4
1854  15EZ
Z14 24 ZZHBZ

103,10 107,17
24108 24260

batch culture at 307
ngte)

#1-FK5 = a-ketoglutaric acid
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) Y OE {714 W
TELS x4 HEF BHAEE FI4E 38T 20 US04 Z0T R E
AzZoA acetic acide] TS 2~3% FEE FI40 FE HEoR UED
acetic acid® H T 5714  lactic acid, malic acid, succinle acide] THEk0] Z A
Aot o] E UEMHE lactic acid?] HEF, 28 0,23 0]42] 2318 LERHHD
aleohol 0] Z=4+8 S s ATS URIHA2U B2 AlRdH 2E 029
Dot 2 AM0E BEolA] ¥uer® TEI AAHUA EeEe e % old
UE 2 =2 M) 3A] ¢4F2 Aoz TMOm] YL Citric acide] 4
&% HA UEEE, alechol 82AR S 103 AEHA 8ld ZH &34
, malic acid?} succinic acide aleohol 43 AR 2 6% AEol A Z=H UENS
O 7t ST 5214 citric acid 8 malic acid T succinic acid®] BHdHE o
9t Bl sEAHH, citric acid®] T2 O] B 0 malic acidg} succinic acid
A =25 UEMHM 214 B2ho] e aMd zg22] @20 g 2ol
o ATHTable 4-8),

I'I

h
A
it

o & I‘II‘ 0

_'EJ}A

:|n

I=1r|rru>'_L't;5:r_>ﬂ§.JI

ri

}

[

w Acetic acid fermentation periodi{day) = 0

organic acid

acetic acid citric acid a-HG lactic acid rnalic acid succinic acid
4 AB3Z 895 9,28 15224 8213 5709
alechol B 27312 829 9,75 15245 8349 5955
Ce) g 29134 544 10,08 18371 20,13 5147
10 28554 818 897 158765 8362 G406

w Acetic acid fermentation periodidasy) = 40

4 305333 26,64 1485 22872 11597 237,15
aleohol B 273933 3308 1499 25023 106,60 205,24
o) g 219124 3986 17.31 241,79 9947 180,55
10 176860 3765 10,20 241,43 9852 136,09

Table 4-53, Effect of alcohol concentration on organic acid content during acetic
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acid fermentation of acorn with batch culture {unit = mg%)

*#1-IG = a-ketoglutaric acid
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714 HE]

3 4R OE &
4 | 24 BEN T K34

A
=

01
)

= +H
A #IRE 25 30 incukater oA A0 ZH
P 280 5214 & acetic acid 4

f
-

IZI::: EIE 2
2
£

—_ D-?r
e
a
H
1=
Jo
)
E
o

[ Y

H1 oot

oy pe
>4 o

4 T ZLE-IL}, HE 2 ARS 22 0HANY lactic acid HHTH0
BFH, a-KG, malic acid, succinic acid2] BA0] HajZ2 =24 54 £ 4
HigiElsld] s E9E UshHT mehd =27 HEE 05 ~10% £22F
L o] 24 Hymor ol)g} £74 2HED 245 A2E HIElEC
Ae

R
B =
-

IE

E AREHMTHTable 4-9)

+ Acetic acid fermentation period{day) =

organic acid

sample
acetic acid citric acid K3 lactic acid malic acid succinic acid
05  326Z6 10,46 833 17742 74 36 £6.39
acicity
1.0 640,25 11,66 g.2h 18081 Th B3 G342
(240
20 124365 a.23 934 18756 G5 .49 63 5B

+ Acetic acid fermentation period{day) =

05 332279 26.21 16.29 19898 96 58 23453

acidlity | 0 g1o0.08 28.10 1783 19421 95 £ 208.07
(%5)

20 9337.60 36,25 1433 240104 86 34 9z 37

Takle 4-9 Effect of initial acidity on organic acid content during acetic acid
fermentation of acorn with batch culture (unit = mgis)

~I~HG = d-hetoglutaric acid
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4) YEEE0 OE F7)4 HE

—

=13

o M |

2
S it

o B
o
[~
(B
a
[Eh]
[}
3
-
o
[arl
g
=
=
2z
=
=
o
B
r

=
b
)
[
)
=11
1=
e
bl
)
s
Y

=L
S S HGIELE 2R 40gafe] 24 BMTES AT S 0T AR,
IRTAR, ITAIRS #2% WTARAS M =2 24%S LUERAREM, 0T
WEARI 24 TWR0] 386 E SEI-AY Ao v 20T LYEx ARL FE
ZhEZeo FILEA] oSith, IESH 20Tl WEAID AIRHAY a-KGEE succinie acidgl
AAdol HA Ueht gEd AEEtA %2 ZRYUS ¥ 5 Q%0 OHY, citric
acid@l lactic acid F malic aclde Y& =k IO 9T5 WA #s 2=z 1

EFATH Takle 4-10),

+ Acetic acid fermnentation pericdiday) = 0

organic acid

sarmple
acetic acid citric acid  a-K& lactic acid malic acid succinic acid
20 288 .36 9,11 g.24 187,52 a0.0z Fa .84
temperature
) Zh 279 34 g.49 9,08 161,08 T 43 G0 2R
30 21632 1168 10,05 181,19 d6.13 6209

+ Acetic acid fermentation pericdiday) = 40

20 15G5R.33 2k B8 8,93 224,90 11283 17255

termnperature
) 25 227578 26 45 1062 176,54 107,73 204 16
a0 235931 &5 B4 15 G2 22k, 62 107,17 242 60

Takle 4-10, Effect of fermentation temperature on organic acid content during
acetic acid fermentation of acorn with batch culture (unit = mg)

~1~H{F = d-lketoglutaric acid
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5) TERAzst ZHAT dzoe] pH U ME
CEFL2E BUo] REN Yof N2 BY Y BR BRAZMT HE7}
ROl AN HIE & PTHTable 4-11),

Takle 4-11, pH and fitratable acidity of acomn and cormmmercial vinegar

A8 H HHE(%0)
L 287 412
APDRA] 2 2,70 708
YAz 256 60
AR & 3E6 2,76
Er iz 240 720
=Ex 331 4 .35
Hz £30 564
EE £.74 4,38

ARARAE I £ AR (R EA], T

A2 £ R A (AN, T

=FF 2 =R E(EFTEFUAFTEISAL 3

EL AT Acete Belsernice grepe winegpr{CAENIDMINIG, [kelw)
A&z £ Hx(Voukl, FT)

TE4 % EEFUchibo Yinegar, 9&)

AR £ AR =0 A B
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6) ZEZ] A=3 SWAIT A=t B JA 24

TED AL SAE Axete] A Ei AST HA, g3 EH, 0F
o wste A3 EaAst oA a9 AN UePFTHELD, AST 347
JpE AT ARs AR z(TRTAN0|EeH, TEDAEE AST WAL DAL=
40012298 HEFZFen, Aal S Hst 2= ArZdA B3 22§ L
EMASICY g3 s WA teids f2039 2M0]E HolA] 23, oo tsid =
23 ZAE BHeH, TETERL] 0Hs EESFLE =Ex(FTH) 2
(H24h, 7 AR 2 (Y2 00 JFARSTRCHTable 4-12),
Table 4-12, &Aroma evaluation of acorn and cormmnercial vinegar

ABE Al S e’ dISHA 015"
Abdbal & .11+l 2 372+7 Rd 2 R7+2 R0°
G AE EE7+1.66™ 3672206 37641 48

EEdAl xR 4 0012 29" 3.89+2 37 52242 117"

FEZ 7 4441 f7° 7 78+1.92 .39+1 87*
EEAE 4,93+ 412 306118 JE0+1 235

Hz 3E0+2,15™ 2 98+1,79 6.17+2 25>
S=24E B 11203 7 78+ 1 .RR 2R71.73°
FAE E 328+2 0% 3111262 6111257

p value(df, F)| 0.001(7, 3.901) 0912(7, 0.377) 0000§7, 5575)

Yelues are bvbans<S D

a~d tests in s ol by dfferect superscrips are significanty dfferedt st D05 by Concar's test,
CEAE 0 ZWAT Azote] nte 2ot AH A JEEE ZAS FI RE ¥
ZoflA FEHo|HTHER), MUt WA EEDAxE= o4t ARE HE FAKRE
(QEHT FAISH FS S0, wEle] ojME % AT HHoW, ATz
(FtEihg S 2(d2hels A0 BHeH, TEQAEE RARIZ(UE A
e} v =T o2 UEMNATE oj0jd tiefd = EEZEEE O E AR A0S
HolZ] @it} AHAY JNELE AR R (T i) > SEAE(HEL = TF 4
2(FZH) > EEAZ(YEH > HA2(LEWH > EEYUE > 2TE(EZH) >
FARE(LQE AL =48 2ELE BHTHTable 4-13),

Takle 4-13, Taste evaluation of acorn and commercial vinegar
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A2 ol
NER’

ApHalz | 70641332 47841922 7 G742 ER° 7.89+0 78
arZzalz | 77221647 3,391 £3*™° Z 4411517 43912 03°
CEDAlE| 378+186" | 2.78+1.30™ | 4561230 | 3561133
=EE f22+2.49% 35042187 B 3312 452 2,670 7%
ELAE B771152% 3,721 4™ | 45741 B4 4332071°
HE F44+159° 44441 47" F.17+2 32" 4001 .12°
Z24% | EET£150* 461+180° 28341 46" G.0G+1 38"

2 7alz | 41142 88" ZER+1 331° EB343 432 7 00+1 00%

AR Bk oar o1o7*

b walue 0,000 0,038 000z 0,000
(df, F) (7 48182 (7 Z.288) (Y, 3.7500 (7, 21.209)
Yelues are Ins:50,

B~ reate in 6 colorm b difecent sugerscrigs ece sipnificents diffecent et pdi06 ke Cuncen's test,

mabA], cER]Az: HE 48 E= T &9t
1 EQE EAID £ 2y AEhdoe]l 3A UENY Soccharonmces cerodsiceS
HEFH L Ui Zu Wi 3Y o] RE UFE AAdDR0] 3 A S A
ZEtH1 9E Y 0ERY 303 ~30%E 93 2525 FA5MEL

2, T A0 B2 Acctobactor acetiS WEFL WE 2US LalEd 24 o
£A170 3 ACE 23T FTE TS 2UG,
27] alcchol TES 4%F ZAH ATolA HEIE IHT 51 UEbe® 2w

THOF g ] o B o] AR5 210

- &7 HEE ZEEEMH 24 @EAIZ i 227 HEE IHE 2T ARAA
ok 097 E J1E =2 AL E LFERfEL

-2 UE S OE M BES ST ZFO 30T, B5T, 2T F2F 30T
M gEA AlRdA JHE AR A A5

g 23S 25 24 2EAYD F 24448 ST 20 U 2

E TLCE ixE FHET A5 I W= F A7 A
i 2 H50] OF £ 245 UERA HO
£
A
2}

?E
ﬁ
[l
ol
=)
UD
=

ol
UEE 2% ZI ARIA U 27100 0 22 @40} PR
O RE FAsH T2HAULH

mCI

3wy 2rof OE ziEe SRS S Al AT, 5T, 0T =
°® mtnw wE A7 AR M Fa0t 7 2A 2AHY

_'.,'_.'

4, 24 2E A ©E LR T T ORI BEES

A4

3 ABE e 2
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%ALY,
cacetic acide] TERE FA0%E ALY, 27 U4 =
UE ZL 30T 2 e w A A ABdRo] ororrt
coitric acid2] RS REo AlREAA dAdtEcE 9 HEHY {4 EE0] &
I 2Tt
- a-ketoglutaric acid®] €22 001 ~002% 2 =8 TER] Hdn, YEF8AG T
0] 2] 2]

i} 2 TS WA 4P
Clactic acid®] HEFE 02 ~03% FEE ZADA =L T ED] ARAW L

Ui T SIS 3A Wit
cmalic acid2 succinie acid®] T M E H|DRE o 34 HEHAAS ¥
M ZEHAA TATEE HEE UENY

oLt DEE 2 aleoholdt T2 AT M

ST
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A 42 Foed

1. Hill A, F., Economic Botany, Megraro-Hill Book Co, Inc, New York, (1937)

2, Fernald, H, and kinsew, A, Edible wild plan of Eastern MNeorth America
Academic press, Cornwall-on-Hudson, New York, (1937)

3. #ELFIEk o EFIA, EER, (1974)

AZs W2y SUHP] Fazo GBWEo] A
R, AETH olEd, WAAAEES 0BT AzAF THRAE SN EE A, Z9(1), 68 ~
75, 2000

G, Jeong, Y¥.J, S, JH, Lee, GD, Park, MY, and Choi, TH, : The quality

cormnparison vinegar by two stage fermentation with commercial apple vinegar,
Korean J. Soc Food Sci Nutr, 28, 353-358, (1993)
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A b A REY & ¢HFA AE

Al Ad A3
YEIMN Y AEE ME WA 19 HE 4R = FEu M HExs st =2t
o] AHYD mid tlaver?t BHECTIDY B3 vRgl Lol A EE HET A
M o= AR H SEMO] qrotA D Ao bE A EME ¥ 4 20 Od9U &
Eo] Az 32 T ED T2 tannin HF2E e YEI} =
Hal ol 2Ho] dXul] HR2E=E 0l SR H T ot
e =gnii -] et}

r

mo 4

CHH

1, 4848

wEl #8%E LED] AE gelatin{Wako, Japen), bentonite(Junsei, Japan),
ascorbic acid(Showa, Japen), 12 £ bottle, 500ml botile, water bath(CHANG SHIN
Sclentitic Co, Horea), incubater(SAM 1K Science, Korea), NoZ A,
Spectrecolorymeter(Hunter  lab, TUSA), UYV/YVIS  Spectrophotometer(Jasco,

V550, Japan)

2, g
oL W W A WA 22
wErh 9EE £EIY A2E $HAIE ey Yoiw 4 U W U A
M7 2218 YOIRTA ASNUES NoZ AT o183t it W BIE
W7l & 2o YT A28 WEPo® SIYD, D Lol 7S sl
WY 2T
DAY 2EJh 98 Y Ayo] U 2%
4T A Wah 0T A%, YA 20T AT, 2ath 0T AR, LAY 22
°® siurh
2) Wol W U Aol U)AE FI
Wy, 42 HTS, 42 z70F FEn:

=
rH

]
2'4_:
i

- 135 -



Gelatin 0,120 221, WAL 820 gelatin 0,25% 7}, 9Walth EI): gelatin 015%
It WAt #{I] gelatn 10% 221 WalTh B 2 bentonite 0.1% 32}, Yalgt &
7]: bentonite 025237}, Wil #2): bentonite 05%H7}, Wilch &
10E2, Yadt 87 2427 540

L+ H 7] bentonite
R) HH wRA 2 A

Ascorbic acid 013 HEPL DA, B ascorbic ackd 02523H 7L DA B2
ascorbic acid 05% 3 7F a4t H Z2Ho
E ShELL

J2]13, gelatindt bentonite 3 ascorbic acid A2 FF 100 4432
=A1A NoZz HAAZ Hupgt T 3042k =4 AF0

10 ascorbic acid 1,0% 8IF gzt E7

1_H]-

U Mg 9 oEE
TED] Hz9 Mp:

Spectrocolor ymneter (Hunter
Lilight), alred), bivelow)ZS

EE L]

lab, USA)E 0C]E351
Bt = UV/VIS Spectrophotometer(Jasco,
V550, Japan)S 0] 8310 660nmt A RIS ()2 ZHSEL
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I, RED] Hz2 =4 21d OE L 23 Z
Jh =rE] A%

TED Az x4 2 Zo 2T Ho HIE ZETH b 30THA 544
21 AEE AT BRE AEI reom temperature A =471 ARH HE L, b
@0 SR o @S FLAEHT 10T =4 AR M =3 Z Logh 7941,
b 3708 JHE Z& 2318 URhHYY o &= 05E JH 2= 35 29 0
A0 =4 AlRE= Lo@b TARE, b g 36ETE JHE D9l a @ 404F JFE
= 28 YUERAYTH 015 AR & L &% b &0 7F =4 2399 10T
A Age] Ho] FhE i E st BOE HTHFig, 5-1),

i3

-
=
.J\-\.
=

100

80
v
60 =
ma
20¢
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Fig 51, Comparison of colors according to termperature in acorn
Vinegars,
BT = room temperature (20 ~3072)
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HIEH L, b $3]7 il 52 L oo
TA4E4E FHE Wi, a @2 365E T ZUCTH, b ¥E HEZET =A
= Ao A tHFig, 5-2).
100
80
d ot
60 Ha
/ Ob
40
20/

control sunlight flucrescence light

Fig, 52 Comparison of colors according to light in acorn vinegars,
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Fiz, 5-3. Comparison of colors according to light in acormn vinegars,
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3, A 1Y

SEJ g TED Azxd AL £5 ¥ T E Ut
4970 AT £ odusted 0L 2 54470 ARS] HEE AT
T} bentoriteE 02539 T ® AT H3 Lt 8398=2= 73t

LEMH 910, agie 3010271 WE 23S

TEM s 2354 HEZEL Lito] 2% Z4H5D, gelatins =

DA R 0,1%2] T2 Hstls B =

To A Lafo] 24

5 8 8 8
I\
0

o
N\

OL
Ha
Ob
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Fiz, 5-4 Effect of clarifiers on color of acorn vinegars,

C: control El: bentonitel 1%  EBZ' bentonite0 2532 E3' benfonite0b&> B4
bentonite 14

310 gelatind 1% GE: gelatind 7522 G3igelatin 0532 G4 gelatinl 22
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O}, Ascorbic acid®] HEF
SEJt 24rdE T ED] A2H ascorbic acidE T T2 HIMEHH 9HE A7
T dastd 308 x84 AlRL] He] HEE ZET Zas TS 2R
ascorble acldE A 2]5hA] Y= 2o Hlshd 0522t 1058 ZTE=2 AHZT AR
o] L g0l S-S =, 0% AMI ARz F2 7MME OJEE A P -ACH
102 A2 AlRoA a go] 21 @A SEEHMNEY b b0 2R 02T 028 E

= IS A —

HAelgt AlRE L oa, b of 5 BIRESH] @A UEFITHFig, 5-5)

100
80
60¢”] oL
e
20"
0

control Al A2 A3 A4

Fiz, 5-5 Effect of ascorbic acid on color of acorn winegars,

A10 ascorbic acld 0122 A2 ascorbic acid 02525 A3 ascorbic acid 0653  Ad:
ascorbic acid 124
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2, EEY 429 %4 Aol BE =L
MR-

wxJl 9EY ¥ 2TE walsie 0y
249 ZI= TSI TYT WTAN £847 AEE
AN AR (E045%)RT E2 435 UERARD, 1 10
9599% % JHF BS RIES UEHANEM, HE 57 ZIIME RIS
0TAIR ] 227} Jh2 HiRAE do® Hop o] @ AU 2r=
TR 2l THFig, 5-6),

1 1 1 1 4
4 10 20 30 RT

sample

rd
He
0
>
[
i
>
il
1=
Jm
|.|-|
it

H
fn
2
il
)
[k
It

% transmitance

Fiz, 5-6, Comparison of clarification according to termperature in acorn
VineEgars,
BT = room termperature (20~3077)
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M HEE e FF 0E AEMA f4dAT ARRL ER RAEC]
g4 deE Bop 5484 W AUee 0] BiEEE A2 E AR ATHFE,
E-7),

96

% transmitance

control sunlight fluorescence light
sample

Fig 57 Comparison of clarification according to light in acorn

Vinegars,
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i)
T
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ol
=l

Mo

i

ol
AL
_E_u_

o

ol

ofm

(Fig, 5-8),

aerobic

control

NN

Q
o)
> o ©

88.8

N
[¢]
[se]

uelilsueln 9,

88

sample

Fig 78 Comparison of clarfication according to serobic condition in

acort Vinegars,
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2 #IA A I

2 2 BAA2 ¥7 ZES FESUA LaIE B Mol BAH R
2sto AIHE T 0TI 422 WS oI 4 A2 AR BT
2TE TS TUTH bentonite 025% HIHA RIS 965%0 2Fo®
25 Y& £ %1 UES2F bentonite 0,13 AR TFESIHELEH 1 4

AR s O0A 22 2P UELEA] 3 THFig, 5-9).

4 g

100

80

60

40

% transmitan:

20

clarifier

Fig, 59 Effect of clarifiers on clarification of acorn wvineger,

C=centrol, B-1=bentonite 0,1%2, EBE-Z=bentonite 02535, B-3=hentonite 0535,
E-d=kentonite 1022, G-1=gelatin 01%, G-Z=gelatin 025%5, G-F=gelatin 053z,
G-d=gelatin 1.0%
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O}, Ascorbic acid #2]l2) %

wEI B D ED] AEM ascorbic acids] TEE U] Ekd 5"43']'@ T 9EAH
= A7 AlRs] ERE £HT ZM E= AREHA =2 FilsS LEMYE=,
E35] 10%2 T2 AT ARE REANE0] 97380 E S-S ’é@:ﬁiﬂ-}:"} 1
HAYES o 5 2 HTHFig, 5-10),
100
98
8 96
C
8 o
1))
g 92/
> 90/
oot
86
C A-1 A-2 A-3 A-4
sample

Fig 510 Effect of ascorbic acid on clarification of acorn vinegars,
C=centrol, A-l=ascorbic acid 012, A-F=ascorbic acid 02622, A-F=ascorbic acid
052, A-d=ascorbic acid 10234

ety 4E7 S5E ZEDY AxE 42407 BEAA tamin HESE U
WRHEL] 42 W W AMS wbxabz] S]E ElObE AES A Is ThE 3} ek

Cote A 44711, 9 FA o LEHA HoT, bentoniteF 025%9] TEE
ARt ascorbic acdE 05, 12 AT Agdd B8 23 2 24
I A2 E eI
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2, A2 ~1010)0 A =470 Y3 E2E ASIH |, kentonite 0,124, 0,255 2]
AR F ascorbic acld®] BE FEAA FAHE0] SAHHE, 0] F ascorbic acid

103 A2 AlR2E9738%E 71 =5 EEF ZAE UEhAFELH
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1, Him, IH,' Studies on the production of svinegar from fig ] Korean

S, Food Sel. Nutr, 28, 53-60 1999

2 Hwang 05, Park, H.J., Chun, HK and Chang, CM, ! A Study on

the mamufacturing of winegar from fallen apples. Hes, Hept. HDA, 32

A0-47, 1990

3, s FNE 0lET Az HEA ST A3, TEAE G FNEE R, 2801,

E3-60, 1999

4, 48, oEdd - dANES 08T Az HE THRAF I TRENEA], 2901),

E3-7h, 2000

5, 0171&, EEL, MAE, o] St aHEAN 2T ZAe] ¢ 2 AR
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1, 2835
s I E8E TED] AE glucose, ascorbic acidiShowa, Japan), 12 bottle,
B00ml bottle, water bath(CHAMNG SHIM Scientific Co, Korea), mcubator(SAld 1K

Science, Korea), NoZ2 317, Spectrocoloryreter{Hunter lab, USA), UV/VIS
Spectrophotometer (Jasco W-550, Japan), HPLC(Jasco, PU-S50, Japan)
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rAST WAy, , raMa JEe ) o tepke 9882 FAT £ one-way
ANOVATR FH43Mq {0 1= T=d il = DWRTDuncan's Multiple
Range Test)Z ZSSHHTL
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A 34 23 g ma

1 ddd EEDa2] HE

L /214 A E

SHo] B2 2 59| 714 THES Tabl 6-13} 2T

Table 6-1, Organic acld profile of fruite winegar(mg?s)

Grape winegar! Apple winegar® Persimimon vinegar™
Crzalic acid Z82 Crzalic acid B4 8 Acetic acid 42330
Tartaric acid 300 Tartaric acid aa3 Tartaric acid 47,3
Lactic acid 186 3 Malic acid 4271 Lactic acid 326
Acetic acid RI0G R Lactic acid a1 2 Citric acid IR
Citric acid 1414 Acetic acid 46017 Fumaric acid 06
Succinic acid EAE! Citric acid 89.9 B-Ga’ £90.0
Suecinic acid B7.8
# B-Cnd: B-gmlecturcoic ecid
SR+ Table 6-12] gz JI4 TFHZE AHPstH EH/s 5 4
oL AMEY PERY el 5 e sddA €8 1 Bl o
i HEst 9EMEHeRr JAE HAlSHETL 98 W ALY, 2R, 182
&L, | dez BrsEn, e EAAH2s SA5 8§38 AESIRL,
HNEF oA BEAREAANOVA! Analvsis of varines)E 51 TIEdSW

(DMART: Duncan’s multiple range test) 22 S2ld 5 HAESTATH Table 6-2),

Table 62 Acceptability of fitting solution with the contents of organic

acid b fruits vinegar

Sample Sour Flawor Crrerall preference
Frape 9174075 ZA71 37" 4 00+2,37*
Apple 5 A320.98 1 500 G4 1 500 84"
Persimmeon 8831098 1,17+0,42° 133+052"
p-walue 0,77 0,04 0,01
(df, F walue) (2, 0.27) (2, 4,09) (2, 6.12)

Welues ere MWEehs5.0,

B Bhd b meens i B colomi ke cdifferent superscripts Bre

kesk,

- 183 -
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ZF A2 o FILNEE A WSt B dAE 24T 23ls Table 6-25F &
SITH AHER0] miE st T AMAY MERs me PFob FIPT H-@FEn 4
te] e RoHY Aol: gziol £ro] A9t Azt Utel v dnE O
e d2E UebEL, T JME MERE FL8 AE BEEsY 2R 7
To] e WSS ¥ 4+ YCh IYU 2Ee AL AMHoR S AR
{Fiz. 6-1)= B0

Grape
5
Persimmon Apple

Figurel QDA profile’ s acceptability of acorn vinegar

W= EMNEL
Az 42 F oo 2 4%z J&EHd g 2 Bz FIHE A
HEst] THE B9 BE=S st BSIAIE HASEEL BIPdE S DA 20
Takle 53 Acceptakility of fitting solution with sugar by frits vinegar
Sample Sour Flawor Crrerall preference
Frape 78010483 4 201 30 R 0] 44
Apple 700100 3.00+0.71 380120
Persirmaon B40+1.14 2,800 84 3041 67
p-walue 0,13 0,09 022
(df, F walue) (2, 247) (2, 297) (2, 1.70)

Welues ere MWEehs5.0,
Ivleens Bre not significently different sk <005,

JhEu A FIHTE AW EEy THE B9 FERIS 8 H0EH B
AME HAITE 3} Table 6-32F L5 A8 & A 7
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dEE 11]1501 HroA = Azat v =3 EE W7
%"*fg;} to THEHANE HAISEOHTable 6-4), BIbae 7}

Table B-4, Acceptakility of fitting solution with alcchol on grape vinegar

Sample Sour Flawaor Cverall preference
Srape 780084 4 201 30 3 A0+1.81
Apple 700100 3.00=0.70 4 400,89
Fersimmon GAOx1.14 2,801 30 4 001 22
p-walue 0,20 0,15 066
idf. F walue) 2, 187 2, 221) 2, 043)

Welues ere IWEens 5.0,
Iveens ere not significently different sk <005,

F40 BE0] AEEE 28d d3Es FVlEt TS IAE T Zas
Tabled 2} 2T} A8L &, AN A 22T 25 Fo|HU 30§ Bo|A] 49t &
14bs AW EIT EHELE JEds THEHALZY BEs T BEdAlEs H
=T £ E0]FTH 1), 2) s DEPHAE g3 @0hE] MR 2R 2] 25
EH0] == F2E UER

o, 9EE HIOT 23
w74 AME 2, 43 SHEMN EHA A 1Edo] A E2UY Erdl HHER
¢ 9uEZEE n1/z4:!} ld JzdE AmBSIT UL ZRdE ELE
(RFE-0436), AtXPEHAFA-0505), 2P A ZHLFE-0363), B&C0lEHHFE-0446), tE=
TEHLFE-03145)0]|H e, B5 HETR(F)8] HEE AMESIHL T dZCd
Wil ZrHstE e w, EAEEE 1) 2L

Table 6-5, Acceptakility of fitting solution with artificial  flavor on grape winegar
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Artificial flavor Flawor preference
Grape ThEOL],14
Apple 5.80+1,30
Orange L EOxZ,30
Peach 600158

Fruits mix R 200,45
p-walue 011
(df, F value) 4, 2110

Weles sre MEesns+50,
Ivleens Bre not significently different sk <005,

1), 2], 30 A lzdo] hE F5H 2R
F7r 2 FadolA A 4y

TS

=
of MMTBAC] thto] Tl I THE
HOE UERID, BURATS TE B

TEOIL, Ao A o] =2
Blal 2xdo] P A2 E YEEH
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2 EEZ] Hx 58 HE

L /214 A E
MY TEF] 429

43 ATEL Y= DYEE EE, AL WY
S, AAE Nze] fI142 oo
71

15t T EA 2oM B2 FI44s 2 &
Hzoe F422 BEA7 & AMah &F A0 2 F o et fEL 2=
HAdA dE58 L = EEW s dE5in 9EEsEeE AASE EASETH
8= MEZSHLY, ZEo|d, 082 I AL, SHo|d ez WOEELE 209 B
AAZE SAS 83 AMESHE AW, HESF oA 2HEHANOVA Analysis
of warance)® Ftd COIEAZSH(DMWET: Duncan’s rultiple range test)© T 294
= SEstE T
2714 BEHE Jeeng V¢ W] mEl DEZ] AZe ATE IR &0
hezane A 215tH ALHES HHEY 045m membrane filter 2 Sep-pak CI1G8E 48
L5 oeE HEES HMHEMH HFLC({Aglent 1100, HF USA)E ZEAFIELTH
Column—= XDB-Cl8(46:250mm)S C¢|E2515H 12, UV detector(Agilent DAD Z10nm)
E AMEFIE S, Water (001N HZSC4E S8 Eluent® 3 flow rate 1.0ml/minE
HHAFE T Injection volumeS 5T F19 EYT 2R EEES S-S £ 2
74 dEEtE LD
TED MEs40d SEIE S 0)E5ED, 2 EEE EL AT Aceto
Balsanice grape winegar(CEEMONINI, Italy), ARabalz2} JH*M VAT aE,
F), WEA 2 $HEERKRE BF), T4 @pFFLiE=2H, BF), 2
AEAZ2I FLE=VA, BRI HEE Ay Ut BHARE AHEE
HTHTabkle 6-6],

=
™
H i
‘1'_‘

Table 6-6, COrganic acid profile of acorn vinegar and cormercial

vinegarimgs)
Compounds | Control® Grape Apple Urne Citron Fish
Acetic acid 3359.31 48277 1737 B2 261,15 114,20 #931.81
Citric acid 26 B4 271,10 2B A2 454292 4922 90 248,79
-G 15 62 22,70 5 A1 704 709 B.54
Lactic acid 226 BE 626 21 54 20 27737 385,79 94 35
Melalic acid 10717 293,04 26 47 GE5 41 423,23 G080
Succinie acid 42 Bl 96,90 45 54 27812 206,32 260,11

# 0-H G o-ketoglataric Beid
wik Copbrolt dcorn winegpr of fermentmtion during 40 dess

TE3] Alzol ATE B2 FI4S 242 2} TablelD LT ELY



BE Acetic acid®} Citric acid, a-ketoglutaric acid, malic acidd= TEZ] A £2
715 SEELO ol RRA Haxd BE0 BaetEd, AME2E citric acld,
malic acid®] ©@=F B =0] 25 J1HLH
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Takle 57 Acceptakility of fitting acorn vinegar with the organic acid on
fruits vinegar(rmge)

Sample Sour Flawor Crrerall preference
Control** 4,801 30° 3.40+40,89° 2 f0+0,89"
Grape 6.40<1.30° 5 20+0,54" 3204084°
Apple 8,600 55 7.0040,71* 4,8010,84*
Urme E.4041,14° G.O0£0.71* 2 50+1.14"
Citron B.00+1 22° 44021147 2 B0+1.30"
Fish EE0+1,14° 3.2041,10° 2 F0+0 55"
p-value 0.01 0,00 0,01
(dt, F walue) (5, £.73) (5, 13.31) (5, 408)

## Conrolt Acorn sneger of ferrmentekict doring 40 dess + orgenic ecid supplemnent

Welues ere WEBns+5 0,

B, b, ¢ and d meens i B ooelamn ke different superscrips ere sigrificentls different st pec006 b Durcen's
kest,

CEA alzd zF I &2 -.‘E'.—J‘l*‘“fE BEstd B=AAE T Zdl= Takle
B-72F T} AT, HAHO JEL FEHer WENHSCH, 2= o of
atod Atppalz2] R4 2HeE BET ELE._EJ*“E_] A2 & Aitiguez)0] J‘l‘
ZEUT £24E BEE5HA 22 Controld BlR T F 3 2F WM& 8 SIS
=% TRE0] JxHdE £2 A2 LB BEASEHE TED *“i EEEH
o MEEE B 5 AT Y FR14Me R BET A8 HAa= HANAY I E
EoA 20 E D)AE Zie® AvtEcz 92 ATS B o 754 B
A5 HEo] Baoo@d s AlAHE ohHFig 6-2),
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Figures Acceptahility of acorn vinegar + organic acid supplerment
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[
CED &z2 E:.*?;EJE 2~3%E UBREL Az THEEF RV a2 0]F]
A Bt ¥ oo Zo® ¥ HistAn BeAiED EAEHS

QinigEiign s

Takle 58 Acceptakility of fitting acormn vinegar with the sugar on fruits

vinegar(mg>o)
Sample Sour Flawaor Cverall preference
Contral* 5 4040 55 5 RO+0,89° 4 2040 54
Grape 700071 5 40+0,55" 5.2040,84"
Apple 70011 58 74040 55* EG0+1,14*
Urme 6001 41 560+1,14" 4,200 84
Citron F.00+1 58 5.800,84° £.20+084"
Fish 404114 401,14 34041,14"
p-value 0.23 o0 0.0
(df. F walue) (5, 131 (5, £.93) (5, 362
2t MM ze] /R4 BET T ED Az FE B =R g =
Z It Tabledat Z3ITH B=He] 3k ZHF HA A0 J‘IEEEH]/H 237 LR
SH, 74 BZ2 Zatgt AR AlmEe] 2Hde® BET Zio] Iz 0]
A UErHT #e] Pz JEEHMHE EX R ZHEMI E2 Z2® L

Eluhitd, EEjalaofids Aftze] 24 BEo] 7|240] O 22 2e® L,}E}
THFigure 6-3), TR 53] 4222 3z Moo 9ojy AJnazsssy 32
Ft= Fo) giEEnl D -A2rET e T
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Control  Grape Apple Lhe Citron Fish

FigureZ Acceptakility of acorn vinegar + organic acid
SUZAr
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ot 212 % ¥ 2o
2 ez FAE BEN BES Eal J1xdo] obE FRIE Abmze] zdo] o
el

Rl UBWS 01% Wikt NzdS YHEQT U3 ERe: ILd
(RFE-0436), AMLGEHAFA-0505), YA THLFE-0363), B=0FEHHFE-0446), MUE

YEHLFE-035)01Ho W, BF SHER(F)Y AFS AEsigU 2 dzEd
WA "Wolstdon, EARHS 7w 2T

Takle 59 Acceptability of fitting acom vinegar with the artificial flavor
on apple vinsgar(mge)

Artiticial flaswor Flawor preference
Control** 5 4040 55%
Ciape E00zl1,41°
Apple 78010 45
Orange E.40x1 Fz'<
Peach £ A0+1.30%
Fruits mix B.B0x1.30%
r-value 001
(df. F value) {5, 3,500

s Cpnfrol! Acort wineger of fecrnenfebion doring 40 desrs + orgenic ecid, soger supplemenk +

ertificial aiding

Welues ere [vIepns+5 0,

B, b end ¢ meens in B colomn by diffecent superscripts ere significents diffecedt st pedl0B by
Cuncen’s test,
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Control

Fish Grape

Citron Apple

Ume

Figured QDA profile' s acceptakility of contral
wik Copkrolt doorn wineger of ferrnettericn during 40 dess + cogphic Bcid,
snger supplement + erkificiel edding
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2 A3 28 Hdwe 87

TRl Uz SEALS Aol 8I14 e BY U2Vl £EY UaE

SRSl ARHS Frksk] Al AW NWAS Lorw gy ATAIze] 24
°o® I3 UE BEEL, UBTL AAEE B

SH 2w, 4wy, 5, 6 E
HE 1)a @5kt

= el 71
= P = =
Hald 2d Fdm+S GEstEnh FEdA 2AE

Table 610 Acceptability of diluted acorn vinegar

Sample Sour Flawaor Cverall preference
Cantral 7.67+0 55" 5,330 58 1 57+0,58°
double dilution 570 58° 5,001 .00 4 F741 53"
dtimes dilution 5670 58" 700100 7.00+1.00"
Btirmes dilution 4000007 6.33x2 89 4330 58"
p-walue 0.0 046 oo
idf. F walue) (2, &7.00) i3, 0,95) i3, 14.31)

s Coprolt The optitnorn dlukde kmes of scocn wineger of Eecrmentekicn during 40 degs
+ ofgenic Beid, sugERr suppletnent + ectificiel edding
Welues ere MEans50
B Bbd b meens in B colomn ke different superscripks ere sigtificentls diffecent st p-d, 06 ks Duncen’s tesk,

TED AxE 5450 SET AL AVLS WOIEI] Astd B AANE B4
7o) HHWLE oM B Table 6-107 2T
Slsuo] Teh AUS golAoE 9% Ao T UBHSH, T2 gz 37}
Qoith FHAY JBLE SN TRz SR} I 22 2o
CED 428 SEE H4st: AF TTE WENY e T UEIT

oh Jled=E 47 24

Ab~Lh THol W3 E B9 2] R dx SR ARMAES S5 HEa
o BE, AbabE e o] sldE HEzie® et O SEE J5d SEE Yot
of FAzrgn S8 FshHL

A4 BAE Y08y DRFAE Y UOloE muE & 43 AEHD
Ao ZAUARE U FHESIYDPYE A 01% HFilEtd DEA =R
sEH JlsES UMY Jlzds 4mEsith EIR Fd@o f HEY Sodium
Alginate(BB(LE, Japan)E TEEE Hoislel SR PHulel Nx8g YWES
24 212 €0] £ 27 4x285F Mgstdo

FEAD 2R DES 22 01% HBIEI HRT BoE Tablked TCh S o)H
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Takle 511 Acceptability of acorn vinegar beverage with chitosan and
galacto olisosaccharides

Sample Crrerall preference
Control ™ 5d40+1.14
chitosan+oligosaccharides 0,132 IEIWE!
p-value 013
(df, t value) (4, 156)

sk Copbrelt dcorn wineger of fermmentmticn duritg 40 dess + crgenic moid, sugsr soppdEtoenk
+ priificial edding + functicnel meteriels addng
Welues ere [vIeans+5 0,

GumE"E HEI 3H SR H4EE K UERd Hits EEE A A
tE0 2] 0]EHY HO} Sodium alginates = zE =)
AZ, A, opolA23 g, AR EA, ZEA,
S40H, JzHEE O TP S dRE
= HEHE Z Table 6-122F L5

of 12 =

Takle 1% Acceptabilityr of acorn vinegar beverage with gum

Sample YViscosity Crrerall preference
Centrol™ 1 4040 54° 5.00+0,71"
Sodium alginate 05% 2000717 B A00,64"
Sodium alginate 1.0% 3.40+0A9" 7001 00*
Sodium alginate 15% R.O0+0.71% R.200.84°
p-walue 0,00 0.0l
idf, t walue) (3, &4.48) i, 5.59)

wik Copbrolt dcorn winegpr of fermnentmtion duritg 40 dess + crgenic Boid, sugsr sopplEtoenk
+ prfificiel edding + functicnel meteriels addng
Welues ere [vIesns 50,
B Bnod b meens 0 B colunn by dfferent superscripts ere significently different st pec00E b Concen’s
kest,

Sodium alginate?] TEJt AL2E FHS Srkle 2w MR L

L}, 71x4: 5230 ZANE HH2U sodium alginate 10% S HFIEIE A2 7]
F40] 21 22 AHiFigueh) @2 LIEFSLE
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Control SA 0.5% SA 1.0% SA 1.5%

FigureS Acceptakility of cortrol
## [Cpnkrol! Accorn winegpr of Fermeentedot during 40 dews + ofgenic ecid, soger
suppdetnent + ertificiel edding + fanckictel mekeripls sdding

OErd, 2k Hdzx HdE3=2 #HE WUHE LotRr] fs5d 9o 248E 2
AWEA FIE F, €2Es MM el Az 20 gr4Me AW ET 22 7
FA0] HE Fob ZrEPP s HEFsL, 2EE] FR0F A1 EE0] At o
of Bls < 222 URH2H, B0 @32 72 774 Ts AW

R JEHELE E~3MIMF A UENSL, S 2R FRI M1xHE0] HE F
AT GFEHOA S J7E B4R Az 2HARUs AWYUstY UE FHS
R A O 8 DEER0] WA 2lo] dA 24 B WAs EEET 1Y
L, Ao ® 2RO /AL HES AT IO A ER TR AEE dF6
= J2E UEY £ET H2SE Ngd AEE £+ 5 AREAM EF5E,

xS FIHE EET Z0 Ajnala o RIM HEES BET 0] £
0] A UELY AfdbE 2 f214HE malic acid?t A& 2] ole] 28 Jdsts Ae=
APREST B ZREE fAHolA piel, fIUUS BEEY ARRD
JlxES THE ZSE UEREH, /714 BE SEL IR Abaz] 7
FH0l 2= Z2E UERLL 571A UTES 01% HoM 2adAd = A =
YA > 2UAT > Bobg > TETE FAE Alags dzsis ez
LIEFATE SEEM ML A5t AP 4 <5 24T S0 4= Z 4T A
REE HEI Ae2 LRI

H2SEEAM HMZT AR WA J15d8 €S doteid Jlxd THs T
23 FIE4D SR AES A2 01K HIONE ARE HEZED JlEHo] A U

E
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2, EN, AAE, oNE, B, s 20 DEo] 23 Atubalz et AT AL
A zo] ZEH| Y, T2 AESE G ] Vol 28(2), 1999

3. BEE oY, HEx: AEAT 2 FE0] AstE ZHs 02T Az AHE,
SR A E A ENE]A] Vol 25(1), 1996

4. HFE Aod A1z 1997 32

5, 2M = FIEL 22{0"e TREWHLHE U Cellulase & 023 | EH S
12 R DEEL AN E=E 1999
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A, Kim DH.: Studies of the production of winegar from fig, J. Korean Soo, Food
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St A F AR A] 2 AE(PNEL)

10, ?;:!%.Ej FIAE 0BT Az HAH ZE |3, THEAF AU ER(1), 53-60, 15959
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o
4
i
I
2
PN

AT REHE ol F
A L2 AME

reptone, peptide, DIPFEH=2) ¥ &g o3 HE, F448 FF 2EH 251
Uy ZHEDT ofYzt B EHE 2T X xdo] 2 AF0ITh IE EEL
= oA BdEE SH4EEA £2] UetdAds Fd8RY LELE FBAELE
g ED SYstaerr &80 gle AF0AT s AL 54 €EE
AT AFEEHL ST Ol REZY tarmin®] 67~93 M1E BREHA M B
= BHb g 9 ER S Yo JhEo] AEEiA] @7 M E0|,

ol = YoM B TR0 ¥op AF S Fd0] EMAs EEE 0]
ot W 212, A2 20 2 WYddo TE 9T AIELEH 24 E2E HE

1 2EHE
WL 1T EEAIR(AEEUEEIY), IR(SHEY), NG
k)

U W 57 AREW I4F DEESNIE) Y TEF

(I, bufporicus, I. acdophifus, L. cosed)

.}, 71 Bl WRS agar (Difco US.A), pH meter(pH meter 340, Corning,
US4A) ZEYLAENx USA) FIEZACSC Scienfitic Co. 1-800-458-2558,
TS A) water bath(CHANG SHIN Scientific, Co, Korea), meubator(SAM 1K
Science, Korea), pH meter{pH meter 340, Corning, NY 14831, USA)
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Z Hgw

b A WY
HAB RS FH4bg SNIE, L lactis SED 1011, L. oosei AFB, L bulgoricus, 5
ZF2F MRS broth(Merck, US A HE5HH 30T A 24 ~48A1LH ]

g
W

thermophiluss
a1 s o,
L}, 872E HZ
EEDZIR L 471% 9 HE7R O M2 FEO% 2 JEE Zs H]C'
Ao 2030 DEE A2 HeFEED] & EE . 44 & .48 &

=Y

2] & #eh J8d oF AQFE £E AT zEFE 3 3 IFEE L}—‘T—Di
ok 2ET SHETH MY 45 1A WU 3R 2 AL (HE B8 i
SHI0G) A 2|22 £322E HAAMA(L lack: SED 1011, I omsed APE L
bulgars ' Sk = =)
Group 1, Jw2& Zid SN106
Group 2, SM 108 + I kefis SKD 1011
Group 3, SM 106 + I, remed APG
Group 4 SN 106 + 2 54 L. bulgmricus + 5 thermophilus
lml AE |
AR 3 AR T35
P e
4D D B D) A {H)
HEE) 5 5 2] (E) D
T E2(C) 4 4 FHEE T Eal(n
2% | e EER @
CA0R5)
(AR
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0%, Incubation

Fiz, 7-1. Schem of yoghut manafacturing with acorn or acorn mmixtures

o} oz =4
Ztdx M E AEE ZEZL ABHx US AIE 0] &5t AT
2, pH 3 4 =3
rHE pH meter(pH meter 340, Corning, USA)E 0|E51H ZHSE D, ML=
ARS A 1ImlE SFAPE o £8%F 01N NaOHEZH(ml)E &4 T )e=E
B A5 O
0, gz =4
AT ANCEC Scienfitic 1-800-453-2568 US5S4)% £3E & FAA7D, 2 4
EE B Z2A 7 T HUHY B =08 A SHSMED
vt & &4

T =
UBEAESE FHFSE 1ml HEtH BT ©A ZET £ WRS agar! Difco
lab, UsA) 0lml # powmg culture method E %‘;‘%?ﬂ To30T Y
Incubator, DO-GE, SAM [K Science)d A 7241 20 #] Z&Hd LBENS colonyE colony

forming unit(CFU/ml) 2 ®A|SFSCH
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J-} EED] ZERIFHNAL DR 3= 4~TE FAE .
Tillg SN 16T ©F HET GlAMs EET] 20l O == BEE
WHLL =% HidEes 257, 8 &850 8 HE  ZETH H&# EE
2Zhzh git R E ZUT 3 PRV MR 2A HEEHM e, RE2] Ad
OE5tH HMEZT EFEEA JHE ZFRO 9 SETACH BT OS5
A2l 2 A0ls BOIA] el HurE 2R SN O106MF L olactiz SKD 10112
T HIT GEMAM Y ZEM =S S WERHRETHFIE T-2 3, 4, 5],

F-I
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Figwwe 72 Changes in sugar concentration dwring fermmentation of acorn
yogurt, (Gl = SN 108)

BHAZAMLF A E B YE O TEZ)

o M2l Dy &8+ ED] B HFE+LED] Fr &+38 G @+ ED+HE)
FE A (& g ' EED)
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Figure 73 Changes in sugar concentration during fertnentation of acorn

yogurt, (32 = 31 + L lgctis SKD 10113
HARAZ R (A& B UE CEEZD)
=% AHzl7 Dy 8+ ED] E: FE+EED] Fr &+38 G @+ ED+3E)
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Figwre 74 Changes in sugar concentration Jduring fermentation of acorn
(G3 = Gl + L. crsei APB)
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Figuwre 7-5 Changes in sugar concentration during fermentation of acorn

vogirt, (G4 = Gl + L bulguricus, 5. thermophilus)

AHAZAHZR A E B HE O REZ)
=g Al (D 8+2 &7 E: JE+EED] F: 2+38 G @+ Eo+id)
EE AL H 2 I EgEg I EED])

#0] Hit g 217t 2] pH Ak 4t Z71 o™
] WOTE Zihe TS 2oL

SH 1060ks HETH GIHA pH /‘ﬂ-:-}s?_} ATl 23171 1 =2EE A 0=
2 A|E Bo|A fitem, 79 0|ZREE pH 288 2kt
A

ok
e
-
o
g
P

JdEid= 7]

ZSolEeH s Z7lER T4EE :Jgf::_‘rg B W 7 AY ALe] =312
T Za 23 AH2E, PR S, BUEZ s 22E I AIZAA A
E< HEE UERAM =, #E 2379 M7 O =X SEEGcH &
ZEFN T ED A S 2 A0IE BO|A] T JIES EESHH €X
AlZl AlEH A ZEZS) & 2 HEs 42 Tt ARE HEstdes FETT
230 M E UelHFHeH, g1t 44 L EE T EYst g9xA7 Age
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Figwre 7-6G Changes in acidity during fermentation of acorn vogurt,
51 = SN 108
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Figure 7-7 Change=s in acidity curing fermentation of acorn wogurt,

- 181 -




(G2 = Gl + L lactis SED 10113

AT AT (A8 B g O LEZ)

o7 (D0 #+TEQ] E HE+EEZ] F &«38
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Figuwre 7-8 Changes acidity during fermentation of acorn vogurt,
(G323 = Gl + L. crsel APS)
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Figwre 79 Changes in acidity during fermentation of acorn vogurt,
(G4 = Gl + L. bulgaricus, 5. thermophilus)
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Fig

ure 710 Changes of wviscosity in acorn vogwt during  lactic acid
fermentation, (G = SW O10E), HHEHIFE (A & B 2 O ZED]), EFF AP
(O 4T ED] B AMMEED] 84308 (G B+ ED+AMEN F8F 273 (H & L&
& It TED
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Figure 7-12 Changes of wiscosity in acorn wogurts during lactic acid
fermentation, (G0 = Gl + L cosed APR), BHEHZFE (A4 & B S8 O ZED)
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Figure 713 Changes of wiscosity in acorn yogwrt during lactic  acid
fermentation, (G = Gl + I bufguricus, 5 thermophdlns), DAEANZF (4 & B 8
C: REL) =% M7 Dy 2+ Ed] B fEEEL] B E23HE G S+LDED3E)
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A% BIE table 45 ZUTH BE AR 10:10°~57x10° FEE HEHAD
Wy 2y 12x10%~71x10F2 8 SHF] S Y9ey 3 & Ha) ZAsnor o
11=10% ~1 5=10%2] #4071 28 HA90 2 GroupdlAd 23 A2Z 2 #4571 tlA

Hoeg A SEDND LE 3o OE F2] 400 34 UeH 2, BEE
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Figure 7-14 Changes in viable cell count of lactic acid tbecteria during
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Figure 8-6 Sensory evaluation scores of unrefined wine with warious
ingredients,
R=820%, &-1=EEZ]10%:, A-Z =EETIZ0%, A-3=LET30%;
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