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Abstract

The aim of this study was to compare the fermentability and characteristics of fermented broth for white
ginseng(A), red ginseng(B) and extruded white ginseng(C). The WSI(water soluble index), WAI(water
absorbtion index), and paste viscosity of ginseng samples were measured in order to compare ferment-
ability. The pH, acidity, brix, reducing sugar content, and ethanol content were analyzed to characterize
ginseng fermented broths. Fermentation condition of ginseng samples was temperature at 27°C for 14
days and fixed cultivation with Saccharomyces cerevisiae, Aspergillus usamii, and Rhizopus japonicus.
The peak viscosity of A and C was higher than that of B. The WSI and WAI of B was the highest in
samples. The WSI and WAL of A was the lowest among samples. pH of ginseng fermented broths
showed 3.12(A), 4.03(B), and 3.24(C). Acidity of ginseng fermented broths was 3.2%(A), 1.14%(B),
and 2.44%(C). The fermented broth of B was the highest in brix, reducing sugar, and alcohol content.
The fermented broth of A was the lowest in brix, reducing sugar, and alcohol content. The alcohol fer-
mentation efficiency was increased by extruding white ginseng.
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Fig. 29] #lo]AE ML oRRE HIAE (peak
viscosity, PV), # A% X (trough viscosity, TV), =
A X (final viscosity, FV), 7337 = (breakdown
viscosity, BV)$} #8875 E(setback viscosity, SV) &

el
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Oom § s 15 3148 375 435 495 GRS 615 645 B7.5 GO.5
1 1 3 3 2 2 1 1 4 1 1 1 1
1. 1/2 Pitch screw 3, Forward paddle LD ratio: 25:1
2, 2/% Pitch screw 4, Reverse screw element $ 12 9om

Fig. 1. Screw configuration for ginseng process(Model THK 31T).
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Table 1. Paste viscosity of various ginseng samples

Paste viscosity(cp)

Sample PV? TV? FV?_ BV SV)

White ginseng 730 00 1120 730 1120
Red ginseng 490 310 101.0 180 700
Extruded white ginseng 72.6 303 400 423 9.6

UPeak viscosity, 2Trough viscosity, “Final viscosity,
“Breakdown viscosity, *Setback viscosity
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Fig. 2. RVA temperature profile and pasting parameters.
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Fig. 3. Water solubility index(WSI) of white ginseng(A),
red ginseng(B) and extruded white ginseng(C).

Water absorption index (g/g)
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Fig. 4. Water absorption index(WAI) of white ginseng
(A), red ginseng(B) and extruded white ginseng(C).
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Fig. 5. Changes in pH of various ginseng fermented
broths during fermentation at 27°C. - @ - White ginseng,
- O - Red ginseng, and - ¥ - Extruded white ginseng.
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Fig. 6. Changes in acidity of various fermented broths
during fermentation at 27°C. -@- White ginseng, - O Red
ginseng, and - ¥ - Extruded white ginseng.
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Fig. 7. Changes in brix of various ginseng fermented
broths during fermentation at 27°C. - @ - White ginseng,
- O - Red ginseng, and - ¥ - Extruded white ginseng.
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Fig. 9. Changes in alcohol content of various ginseng fermented
broths during fermentation at 27°C. - @- White ginseng, - O- Red
ginseng, and - ¥ - Extruded white ginseng.

o] ATAAE LIZLEHO] 9.0~154%H L, Ann
Lee(1996)2] dra Q4kFel] ot AFddAe A4t
ubal RS ol gstel 9U7t WEAZL ] o
&3] 9.8~12. 3%&0194 Ax=E B35 o
Boolpoire] 25 e

o
=

2 FEAE Wite] v WA Z@lﬂ"iﬂr.
=

o,
ol
ol
O
&
mU‘.
2
w
™
& |
Oft
L
9..
O
é
o]
-

HI oft

1L Zhan et al. (2006)«] AA e
ﬁé%%:% 2 8-t ﬁ:ﬁvm FrE
e asrgo] dEAdEs)

T HT} i7ﬂ I ﬂf ArAzset 5

S et 48402 4E48%8e §

wu A E I ¢

=
- AT

>
_u%rlc;m}:u:;%
(= TS
(S
ol ox 32 o
¥ ﬂﬁfo
o]

ru%%rﬁ:&gmﬂgkmmzrﬁmim}o

(=] [e] 5

el -1
B Ares dEAYTF] it wEe) rHE
B Gotry] fste Wi, g4k &4t
o Fo|AE AL FELHA ;9 FEFEASE,
UFE wge] BEAL WSty AT )
O|AE HATw WAETLI dEAFYNELe] T
ARl BlEl] HTHTIF B0, FAPHEE W
Aol 7 %&%E}. TERYAEEE YR,
A& PAEY, AR Te M7 Evh, R
LA e T4 42 15% otz Al al 33,199, W

Apdst ale] £ Hlal 125

A 3146%A3, TEFAATE 372, 4N
WA 318, WAk 2849 FAE UErHTH
Saccharomyces cerevisiae <} Aspergillus  usamii,
Rhizopus japonicusE JE3F Q1L 1497 ¢=
& UEE NAE W AdEEN e pHE SALE
gljl 4.03, OLZH-dunAl—w—Egg 3.4, uuumgou 3.12

TTH 2 B B = =
o w2 2. 7 Bade) A% dEs
A 32%, F4F 1.14%, $EAAFHAL 24490t &

o} gl ke FahrEel, gt Ew by
Fob wabgole] xE Z2AE o, H]—E 17+

336N 701 BEE oF 8.0%, EF T <F 08
mg/mLi Hn)q- ;g)\l- oLz/HEﬂ_'iﬁ \51:,_1-‘91'4 E’:‘,:* 7‘<]-

oF ehiA it BREUFS

=

of WMAFgN 246%, 96X 7 el SAPEE O] 11.92
%, FEFFHLE Y] 19247 A] 5.46%2] F
I EFE How, HE HFde] Uig T
Sahdad GESAENEEY, wihtgoe &
ME Rl AR AP TEE Bt
of QIpte] dEE HEANS O =Y F AUsel
1 Hew, HEAA P HEH 424 F
el dist Ao o) olg B3 N2
g AlE B A JiE ks 8 & F
AT

A EF7. 2002, 2 F FEHAA pp. 389-390
FREA . 2006, =M 71E A4 pp. 39-41
Aat, AR, {4, vdE, ¥2E, 2vd, o4

T.2004. BE AFEHT o] & HE. X
pp. 563-567

AACC. 1983. Approved Method of the AACC. American
Association of Cereal Chemists. St. Paul, MN, USA

Ann, Y.G and S.K. Lee. 1996. Studies on the ginseng wine.
Korean J. Food Nutri. 9(2): 151-159

Grant LA, 1998. Effect of starch isolation, drying and
grinding techniques on its gelatinization and retrograda-
tion properties. Cereal Chem. 75: 590-594

Shin, HH., SH. Lee, B.S. Park, T.S. Rhim and J.K.
Hwang. 2003. Solubilization of whole grains by extrusion
and enzyme treatment. Korean J. Food Sci. Technol.
35(5): 849-855

el

R}

H



126 AAEFst A 119 A 23 20073 59)

Ha, D.C. and GH. Ryu. 2005. Chemical components of red,
white and extruded root ginseng. J. Korean Soc. Food
Sci. Nutr. 34(2): 247-254

Han, 1.Y., M.H. Kim, Tie Jin, Solihin W. Budiasih and GH.
Ryu. 2006. Extrusion of ginseng root in twin screw
extruder: Pretreatment for hydrolysis and saccharification
of ginseng extrudate. J. Food Sci. Nutr. 11(4): 318-322

Harper, J.M. 1989. Food extruders and their application. In:
Extrusion Cooking. C. Mercier, P. Linko, JM. Harper
(eds.). AACC, St. Paul, MN, USA pp. 1-18

Jin Tie, H.Y. Park and GH. Ryu. 2005. Characteristics of
cereal prepared by extrusion-cooking and freeze-drying.
Korean J. Food Sci. Technol. 37(5): 757-762

Jung, JH. and S.T. Jung. 1985. The changes of quality and
microflora during the preservation of Korean Takju. J
Korean Agr. Chem. Soc. 28(4): 252

Kim, HJ. and J.S. Jo. 1984. Physicochemical properties of
Korean ginseng root starch. 3. Physical properties of the
starch. Korean J. Ginseng Sci. 8(2): 135-152

Kuhm, H., K.S. Chang, HK. Jeoung, J.S. Yang and Y.I.
Jang. 2002. Effect of gamma irradiation on physicochemi-
cal properties of arrowroot starch. Food Engineering
Progress 6(1): 46-51

Kuhm, H., J.H. Lim, EJ. Lee and K.S. Chang. 2004. Rheo-
logical properties of gamma irradiated arrowroot(Pueraia
thunbergina. B) starch. Korean J. Food Sci. Technol.
36(5): 740-743

Lee, CH, GM. Kim, I.Y. Kim and J.G. Lim. 1991. Effect
of extrusion-cooking on the molecular structure and alco-

hol yield of wheat starch. Korean J. Food Sci. Technol.
23(6): 683-688

Meuser, F. and W. Wiedmann. 1989. Extrusion plant design.
In:  Extrusion Cooking. C. Mercier, P. Linko, J.M.
Harper(eds.). AACC, St. Paul, MN, USA pp. 91-155

Miller, GL. 1959. Use of dinitrosalicylic acid reagent for
determination of reducing sugar. Anal. Chem. 31: 426-428

Min, YK. and J.G Cho. 1994. Fermentation characteristics
of some medicinal herb rice wine. J. Korean Agric.
Chem. Soc. 37(3): 175-181

Park, SH.,, TJ. Yu and SK. Lee. 1981. Studies on the
effect of Korean ginseng components on alcohol fermen-
tation by yeast. 1. Effect on the physicology of yeast.
Korean J. Ginseng Sci. 5(2): 139-147

Roussel, L., A. Vieille, I. Billet and J.C. Cheftel. 1991.
Sequential heat gelatinization and enzymatic hydrolysis of
corn starch in an extrusion reactor. Optimization for a
maximum dextrose equivalent. Lebensm.-Wiss. u.-Technol.
24: 449-458

RVA Manual. 1995. RVA-3 series operation manual using
DOS thermocline software. Newport Scientific, Australia

So, M.H,, Y.S. Lee and W.S. Noh. 1999. Changes in micro-
organisms and main components during Takju brewing by
a modified Nuruk. Korean J. Food Nutr. 12(3): 226-232

Zhan, X., D. Wang, S.R. Bean, X. Mo, X.S. Sun and D.
Boyle. 2006. Ethanol production from supercritical-fluid-
extrusion cooked sorghum. Industrial Crops and Products
23: 304-310



