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Abstract

This study was focused on the alcohol fementability of Insam (Korean ginseng) starch and the analysis
of Insam wine in order to develop high-quality Insam wine. The fermentability, gelatinization, enzyme
treatment and desaponification of Insam were attempted to evaluate the fermentable capability of starch
in Insam. The reducing sugar was produced enough for the alcohol fermentation, but the fermentation
was not possible due to high concentration of remaining saponin. Desaponification method (alcohol
extraction), which resulted in removal of 94% saponin, was not effective to extract saponin from Insam,
because the remaining concentration was still high enough to suppress the yeast activity. The Insam
wines were made with 3 kg rice and 4.5 L water, which were annexed 10% Korean Insam and 4%
Korean white Insam, Korean red Insam and the root hair of Korean Insam (wet basis). The proximate
components and flavor compounds of wines made from different Insam kinds were analyzed. The alco-
hol concentration was in the range of 16~18%, acidities of 3.0~3.5, total amino acid values of 2.5~3.1,
pH of 4.1~4.3 and chungjudo of 8.0~13.0, respectively. Major flavor components in Insam wines were
iso-amyl alcohol, iso-butanol and n-propanol, which mostly exist as fusel oils in wines were 250, 125
and 70 ppm, respectively and tended to be similar to other Korean traditional wines. But there were no
significant differences among Insam kinds. The crude saponin in Insam wines was in the range of
0.15~0.17%, which meant that more than 80% of saponin compounds was extracted from Insam root
during fermentation. But only one of ginsenosides, Rg, (11.1~13.6 pug/ml) was detected in all Insam
wines. These results imply that the desaponification method for the removal of 99.8% saponin from
Insam should be developed in order to produce pure Insam wine. Also Insam wines made of rice were
good in both quality and flavors and thus would have great potentials for the production of high-class
Insam wine.
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Fig. 13} 7o, A|&& 80% methyl alcohol 100 mi<
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Sample

Grinding

Extraction with 80% MeOH

Washing with Ether

Water layer

Extraction with n-BuOH (3times)

Washing with water

Evaporation

Drying (105C, 20min)

Crude saponin
Fig. 1. Flow chart for the extraction of crude saponin
from ginseng,

Ether layer
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Fig. 2. The extraction procedure of reducing sugar from
ginseng.
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olatol Elet HEf

Q4o g9 FFE &017] Hdld AEE Fig. 2
o} 7o} Ztzh M2 F a-amylase (Sigma, USA)S}
Ade ARESHEAE i F kit whko)
Ed F dojzl £29-2 Whatman No. 1€ ©]&3t4
o33 ¥ DNSHOZE 550 nmolld ELFEAE =
At EEEAL F3lo 9 AFFHL (A
Kd =

Y=0.0912X+0.2434, =0.9933 )
(Y=absorbance, X=concentration, mg/ml)

QlAl HEe ATIBUS MY

ABREHEALE o|gste] wukrZl zZtzhe] QA
extract® autoclaveZ o]-&3la] 121°ColA] 208-7F 71%Y
A+# 3. Einhorn tubedl WX dry yeast @ ¥ 1}
£8 713 ThE 37°ColAM 24~72A7HEQE i
o} Wi F9] <4t extractollAQ) FhAAMAE HEFE
2 FAH7E&ATLY FRAZAEGANHYEDT
2, 1997)8] FRENFE S 838 ¢ILERE X
sl ot
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4E AT ¥¢43E HZFL AE 100 mE
volumetric flaskE o] &3l &3 Hi FFI ot
&, SHAL gerzda 15°C2 23AIR o, ol
FAE olg3ld Frigt FHY HEE 2T F
R v13E s gL AP, B4
9} Fou|icitel 2L FAH7NEATLY FF/HA
ZaEe] FHFREHNIE197YE 8319, AR oY
10 miE #3] phenolphthalein X|A1%¥2} BTB-NR *|A]
oke 715 & F&slEd 4A¥EE 0.1 N NaOH 49
9] £Fmle S Fsl9on, FUEE 27
g A|EE 10 ml9) formalin o2 HHAE 3 o
£, o] i F3A)7]=d AMEE 0.1 N NaOHE 9
LMY ol T ZA3YCt AFE &4
€ A8 10 mE sl 2 15°C2 3N ¥, A
FEA9 HUAIE olgdld &AsHe, 7+ A8
10 miE #38) pH meterS ©]83ld pHE 243}

WE ClplekEol B |ME

wg latoRre X84 AR ML 05 mle
NaCl ¥3-2-999] dichlromethane 2.5 miE 7} &,
zZtzb 6 mle] AEE E¥SIA 2~387F AoE U,
oF 2087 AA F dAETIAC AEER A8
o Z 3158 #sl] anhydrous sodium sulfated 4%
Yol @471 & GC-FIDE #4319t} GC-FIDY
B 248 Table 13 7t}

zt Juel As AFE st FRAER F&H
(1987b)e} W'E-E 383l esterd+E, aldehyde’d -,
alcohodEEF ¥ F 4759 XFEEZEE 1~800 ppm
Alole] 571A] FEAEL HEo] Algs} o] Xz|§

Table 1. Operating conditions for GC analysis

Instrument : Hewlett Packard 5890 series II (USA)
Column : HP-FFAP (Cat. No. 190911)

(50 mX0.32 um X 0.5 pum)
Carrier : Helium, 2.0 mI/min constant flow

40°C (2.5min) — 2°C/min — 55°C (0 min)
Oven : — 3°Cfmin — 100°C (0 min) — 5°C/min
— 200°C (15min)

. Split mode (25:1), Split flow 50 ml/min,
*Inlet 250°C

Detector :FID 280°C
Injection volume : 4 (1l

Injection
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Sample
70% MeOH

Filtration

Evaporation

distilled water

Extracts with ether

Ether layer Water layer
add n-BuOH stad
(3 times)
BuOH layer Water layer
Evaporation
Drying

Crude saponin
Fig. 3. Extraction of crude saponin from Insam wine.
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g Qlatelsol Al Eakey

g QgAY ZAEY ¥ AL Fig 3
# 7ol NEFFTH(1995YE &8k AE 200 mE
70°ColA 7S o AlEOlA BAES AAS
7] ¢33l 70% methanol2- 100 mi& 713t ¥ What-
man No. 4& ©]83}d oxstgict dE Al 50°C
oA ZEFHIT FFHT S0 miE 7HEh MAHS o
&, A7) &7 50 mlY ether§d-S 7}slo]
F% - X339t B3 #3238 n-buthyl alcohols
50 miE FUIsle &2 B F PSS 105°C
oA 3087F AxslY FAIXIE 43, TLC
A 2Ale zF QAT 523 RAEIE o
B 3 mE LT 7 AlEH 10 g silica gel
60 F254 TLC plate(Merck, Germany)ol HZ3% &
chloroform : methanol : H,O (65:35:10, 3t&)2 7
slHch BE AR Alx el HPLCEA S Z4zt
A& 200 mlE Fig. 33 728 Wog =& . 5539
crude saponing 6 mle] FFT-Z FLIL 21 F 2
miE 3t tige] RS AAs] 93t Fg 4
9} 7] xFsle] 05 mie) WEEE FL3Act z

Dissolution sample in water

Activation Sep-pak Cis

Loading

Washing with distilled water

Washing with 30% MeOH

Elution with 85% MeOH

Evaporation

Dissolution in MeOH

Analyzing

Fig. 4. The gensenoside analysis in HPLC by pretreat-
ment through the reverse-phase minicolumn (Sep-pak
C,p in Insam wine.

Table 2. The operating condition for the analysis of
ginsenosides in Insam wine

Insttument  : Gilson HPLC 702 (France)

Column : Lichrosorb-NH,

Solvent : Acetonitrile : H,O : n-BuOH (80 : 20 : 10)
Flow rate 11 ml/min

Detector : Refractive index (RI) detector

Sample load : 20l

o8 20 ym ¥EHE o3}t HPLC(Gilson 702,
France)Z ©]-838l refractive index(Rl) HA&7)2 AS
ST F4jo) ojgE HPLCY EAZAL Table
29} 7t

e ity

Qlatel ZALEL B

A4zt wAel AR g FAe 7.72%°]
AT, WAL 536%019 0, B Apo)A] ALgE 4
Y s S99 wEoE AEULS FFH HY
F(1991)¢] At} vl=ddd. A8 Q4ke] <ofF 108
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9] B4ogh8-8 718l saponin® F& - AT 1
olMe]l FAIRY §FE zhzh 048, 037% °lNeH,
Zhzhe] ZAREY AlAH 8L F449 A= oF 93.8%
9] ZAEG-E B oghgg o83l F& - AAH3
Qow, Watel Aeole oF 93.1%7F & - AASHY
o} uREA E(1998)2 AlEe] 10ufe] Fgoleeg o]
23t 95% ©]4}e] saponing A FHufolH F& -
AAYt g}

Qlatel ghplebEe

Fate) AT FL 859 mgmlEA wi§ wgte
U 3343 Fole 583 mg/mlEMN IR xS F7}
£ Bnyon, AREHELE Arisls 0y S
ke 200 mg/miBA §4E A7 WAL WE
o 43 Ftele RS & 4 YU WA &
A2 g e AL z3kE i) gdF §Fo) &
s 28 Wiy Feduc) 7k He AL & S
UKLy 2 Aol A} Gkt olHF Ade 2A
A F1985)% WlgTe 2311949 A7 A
A g HEAR Fo 84T T Hle} BlLst
ARYE o FEI ALLEV} e 9" F
o]t

BroAgE&E o83l ALEUE F& - AAY £
3k witel E9d e AAEYS AAT FAE
I3 F a4H2E Y& FS &avidd zelrt
o, 4153, 182.1 mgmlEA 493 B Fggol
AREE A & F ATk 53] AtEde] AA=L
SHAZ Pl L AS H7ISE A9 4153 mg/ml
24, A4 519853 &8 2FH199) A
T &3] #AF g v W HE ol
A 7 B AT AGA7S visd G &4
Fol AAENEE ¢ F UMk e BAAE
1A @ ] Aoe ofF AL g UGS
AT & ¢ Ut

AlZdo] AAE Hig TLAEE ¢ A9 &
stol ARl 131~182.6 mg/miBA ¥]LT FUTF
FFe eI mebs AREUE FeogeS o)
43l F& - AAT Q4] HEE o8& ¢3IEY
Ay 4:&Eart ojRoAed FE3] 7Fed el
FgUFo] MAHnR shssichy Az

olrle| YBE WHHN

S4ks} WAHE Fig. 29 o] Aelsle) VL extract
£ wade) ¥ amoclavedl P ¥ ERE
FAAG. 7t AR oF 4847 A Fol) gasr} A

AEE BEE = AN w2l gase] Aol BE
Fol] zZhzte] Algef didle Y=L AFIHIAT &
2le] i} A4AIEUS F2 - AlAdE FAGl)
EE A8 4ZSEE FFHA Gt

Adg 5198202 HHFEEE FE 0.5%0A 71
CO, HAFo] B2 I Hr} IFxors Hozrt
I BT, AT 5(1979)9 AFAME 4t A}
Fdo] 10~100 mg% A3l U= wiRAdelA wAd
B2 48NS W 280 B4se 5480 &
AHYARE, TFexe] AREY HrpzjeA e 238
Aol ERTR St} wWelA 100% ginseng
extractol 412] alcohol HE oJPoi A}, old
AAEL E v, B d7dA AAHE 7taE 2Rl
olgle] YA E Aol old A)7ke] Azl WE <¢l4te]
Hujoo gl kAl AzbEc

AFEY-E 5 - AAT A4 Afox AlEUE
AAEA 4 A9 4 AAE JeEIAY. F
et ol LH(19792 AN FEE FE7F 03%Y W)
71 e Co, FAYE BYoky slgon, Q4
&89 F=7} 07%, 1.5%2 F3H] wet col &
Aol AAHY T Btk £ oM Fpolg
28 olgld AAZ AATEIL o YR AN T
ollE AtEde] BFE F4ke AS o 048%, WA
o] 7% oF 027%°)152, =&t} olwA(1979)9]
T A#el FHF FH(1986)9] AzelA ebd
AMEG g 10-3%9 AN FE2E 03%XU 953
e ALEUS AIEUFREE grolng, it Ay
43L& HE/FEAEL Fukslty & 4 A ol
3 HIES FHHEY, dutgoz 592 AlXUS
HEE e JAIM EEWREE HsEly] $lske
AZSLEE Ak S 71 AR LE I3
o AFEd B4 98% ol F& - AAsNL sE
Azl & + Utk 38 HAFA9DE UMALE
o] fujlo) e FE2F8d thste 80% ole-&o)
97.8%=% 7Hd wUA, B FF9 F8&°] 65.6%= 7+
2 goitky B sk meb QA4RES o143 o
FLLEE YalMe & o Z&FHoln, EAHE ¢
2o AlEd B2 FEHYc] BAEopzth

iR A

wE QaoFFe] ANty R AR Table 3%
2. Zb AT dFEHYEL 162~ 18.0%°1U
o} AgEe O RISl 2F57(1994)9] Bt
A ko] YFEEEY Hwsle] A HOE 4~6%
& g3 L AL JERAL FAEE 3.01~352
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Table 3. The alcohol, total acid, total amino acid, pH and
chungjudo contents in Insam wine

Alcohol

(%)
KG" 18.0 3.01 2.86 425 13.0
KW? 176 321 2.85 423 12.0
KR 162 3.24 3.13 430 8.0
KH® 166 3.52 2.50 4.12 11.0

YKG: Insam wine made from Korean ginseng (fresh)
“KW: Insam wine made from Korean white ginseng (dried)
YKR: Insam wine made from Korean red ginseng (dried)
YKH: Insam wine made from Korean ginseng root hair
(dried)

>TA: Total acid contents in Insam wine

®AA: Total amino acid contents in Insam wine

TAY  AAY pH  Chunjudo

Table 4. Flavor compounds in /nsam wine (units: ppm)

Compounds KG KW KR KH
Acetaldehyde 2348 13.09 960 14.06
Propanal 773 843 885 4.60
Methanol 139 170 106 144
Ethyl acetate 3193 4690 40.00 64.19
2-Butanol 082 073 - 1.05
n-Propanol 7024 66.86 5430 80.64
Iso-butanol 106.15 165.61 8859 116.17
Iso-Amyl acetate 039 - 058 099
n-Butanol 135 100 336 3.12
Iso-amyl alcohol 237.65 256.20 227.99 280.60
Acetoin 1616 145 181 1.64
Ethyl lactate 084 090 151 217
3-Ethyl-1-propanol 1694 1472 1744 1225
Acetic acid 1247 637 1586  9.56
Propanoic acid 1356 717 817 891
Iso-butyric aicd 333 284 284 191
Iso-valeric aicd 198 127 178 122
3-(methylthio)-1-propanol 431 125 351 2.81
Phenyl ethanol 7447 6724 5845 7256

2A A8k 2 Zol7t glo] ¥ HxE FA 3l
A ER BUEE G F AN FolH| ke 250~
3.1302 AMHor FAEHT HA YA EHJoH,
e Hrkeed g2 Aol M Bel A4
st} o7 opuAt JEo] ol FiEo de
ZoMe 7% 52 UAEY. pHe 4.12~4.3001
o Z+ AFZk] & Fojrt AATE Ve 2FH
(1994)°] 2F5¢] pH7} 3.44~3.6201 ke B R} o}
A E& pHE Uiy, A EF He9 (1985)3%

NeFe} 2FA(1994)9] Q7AiM g3 pHIY
3.8~4.201Uth A FAME AAE JEPRY. @
E GHEL 2= HFZEE 80~ 13.00.8A FA
ol ¥R 43gg Adsled ANEHASE &

AArt.

e &Y

4% 8 JAMNIFE GCE o83t d& 7+ &
7178%-2] #FE Table 49 “FERARACE 452 <14eF
FM AEdE FNHELE g HARE %F 19
%, Wil 18%, &4tol 185 12lx ulie vk
efollA 19%9] 71l AEHUL 459 4F
N FFAHOE HEH AL 17F010oH, 7 o
Fol] th& 7148 AL ZA Ao|bA] ¥
n-propyl alcohol, iso-butyl alcohol, iso-amyl alcohol
(iso-penty! alcohol) 52 fusel oil®] AJE-OZ o|gL
48 3 FRHY e oiviettoniy EIE B
HAJO] &R o Yol whgdl @IIEEA] u
2ol o3 AYHAG(EEE, 1967) n-propyl alcohol
459 gFolM BF AEHIYLH, uie HvsH
TE F5ellA 80.64 ppme2A 7 Bol HEEHA
3, T8 Avkele] ghE 9kFRollA 5430 ppmo A
713 AA AZFH A iso-butyl alcohol GA] RE oF
FA HEHAL, F4E Arietd BE A
88.59 ppme] H&Ed Wk WHg Hrisle] whE o
olME 16561 ppme2A oF 2uj7F AZEUCH. iso-
amyl alcohol> 4%F2] ool 71F ®o] ZHEE fusel
ol O ZA 22799~28060 ppm7HAl ZHzt HAEHY
ch WF, AR, BT, AT fusel ollE F
iso-amyl alcohole] 7} W& AEo]H, iso-butyl
alcohole 21 th{o 2 Bou HF A n-propyl
alcoholo] B-& AR HIHY SITHFEE, 1967; %
MR, 1976; FEAME, 1977). 2 4 FpoiME
iso-amyl alcoholo] 7} Be] HAEHUT, I gz
iso-butyl alcohol, iso-propyl alcohol®] o] BUT}.
°olE FH F fusel oild] FFo] WoH Furt
WA &30 Hele] Hrlx sk § AAA /3
FEFE AR 2Fge] EAY BT 2 U FE =
olg 9% It FAEI HEH(1987a)9] ArolA
iso-amyl alcohol= 80~350 ppm, iso-butyl alcohol<
220 ppm, iso-propyl alcohol2 50 ppm7iAl= F2 3
g Zrenal Byt & dde A E iso-
amyl alcohol®} iso-butyl alcohol RHE&Ae A&
Jehdl et iso-propyl alcohols 2 §HaFo] tha ¥
& Rez ENRT} jso-amyl alcohol ZHPIQlE Hf
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oz gRWA o3 opn):All leucine N
B, iso-butyl alcohok® ethyl alcohold} FAISH o=
valine® 288 z}7} golu|xgl @2 EAgo R
A== B3] iso-butyl alcohok> AZAujAAA &
o] AdEe Aeg BIHI UTHHEER, 1967, &
HJiE—, 1976). Zee 5(1984)y2 iso-amyl alcohol, iso-
butanol, iso-propanol> 2 o] ZOW flavor defect
(unpleasant odor and taste)E WEPd LR HFS F=
7} 8 7sojob 3ty stew, FEe] brandydl 3
o)M= fusel oil FFo] FoloFsht n-propanold off-
flavor24) 7153l Wolol griy Buslgct. & 4
Y oFFollA] n-propanold HAART} thx ¥ T
€ UeRiIdew ARkEgl ofel 3] B 4 U
Aoy @A & Ao 1987a), W T4 A7t
gt Az ofFoMe vind BGe g3 el
AL 53 T4 #Hrlsl Az g9 FS HA
21 50 ppmd AR Aol BATE o)e}t o] fusel
oil®] FE<] ©|E alcohole & AHe] RE ol
A AZHAIL, 53] iso-amyl alcohol2 AY 59
FAECE e

Ester &7|148 & 2E 4F9A ethyl acetater=
31.93~64.19 ppme] AEHUSH, vlHE Hrisie] ¢t
E oFolM tha gEFo| Bttt Ethyl acetater 34
go2 &4 Fo FHE AFAWA] g2 A
79 FE02 esterdlso] AGHTE HF, dEAF
T8 ester 0|2 AFANME AEHA e, HF¢
esteriv oA ethyl acetate”} 7} B2 Ao HY
Hy k. z2eu 2 &7t 509 238 v
LAY He Aoz dEA UTHERIE—. 1976, B
3. 1977, HIKER. 1967). BAED} HH(1987a)
2 & 59 ethyl acetate®] FFo| 250 ppme F}3}
A dizdo] i ashe A vebdtke Basiyt

Aldehyde B714% 5 EE 45N acetaldehydes
o ] el JLout, 9.6~2348 ppmo] FEEH
Roen, a2 F FAE sk TE M TE
oA Bl thih @& 2348 ppme| HEHJUCH
Acetaldehyde= HE7H 5 ethyl alcohol®] F®e ¢
g Akshy olmwmAte 2 RE goluiy, @IFEEA]T]
TFoll ¢Jsled AP BT ATHkERT 1967).
AR & AP (1987a)2 & F9| acetaldehyde®]
Fo| 110 ppm¥ @ 39 e vebddty A
2, 160 ppm ©’4d de 38 2 o] 7HAg
2 Bt th Aldehyde 37143 F furfural® £
A3 FFAME AEHAA FUTE EREIE—(1976)
furfurale S€F, 6VPFOENE AFEHY, FFHA 7}

Hol] &j7t d2jst wheol Qs = AgET st

715 A F acetic acidis 4% AHEFolAM
N gzl i Aol et 6.37~15.86 ppmeEA
BEF FeHded, 2 F uie Fvietd wE ok
AA 637 ppme 22X 7 AHA AU Acetic
acide AFHE el A2 uAE) o3 Aks)
AAQgoln, are ALhte] ALo02 A 53
AR GEZANA acetic acid®] WA o) BTHEFR,
1967). wkbA A&7 Alole A HE 14t Apoln
the Az 5 Ane ko] g 23 Aol
237 Az

ol T AT WNPRE e dF R
QPR Bag o AAFHeR FARE duEs
et 23y iso-amyl alcohol®] A-$ A|HEHE
AFEre 47 & 3L JepE, A5FEG
v 84s] H& FFE vehligley, AZE F= 80
~350 ppme] HHE Holupx] Yo} ARt HFF
Ho s Ao UEPATHEAIES FH, 1987a).

ClafRlE| ZAEL B

4% BE A4Fe] ZANYY Feke wake A
7hske] e QIR A 7MY W& 170.8 mg/mid]
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Fig. 5. Thin-layer chromatogram of Insam wine.

A: KG: Insam wine made from Korean ginseng (fresh)

B: KW: Insam wine made from Korean white ginseng
(dried)

C: KR: Insam wine made from Korean red ginseng (dried)
D: KH: Insam wine made from Korean ginseng root hair
(dried)

1: Rb,, 2: Rb,, 3: Re, 4: Rf, 5: Rg,, 6: Rg,, 7: Rg,
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Table 5. Ginsenosides contents of crude saponin fraction
from Insam wine prepared by butanol extraction and
Sep-pak C18 adsorption methods (Units: pg/ml)
Ginsenosides KG KW KR KH
Rg, 11.1 13.2 12.3 13.6
Rf — - - —
Re - - - -
Rd - - - -
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