Korean J. Ginseng Sci.
Vol. 3, No. 2 (1979)

AZ Extractsy} FLBES £F0W DX EF¥

2 ¥ K- x
REASHAN, BRABK BIAE
(1979 949 209 H <)

Studies on the Growth of Lactobacillus acidophilus and Streptococcus
thermophilus in Milk Added with Ginseng Extracts.

Jai-Won Yang and Tae-Jong Yu*
Korea Ginseng Research Institute, Department of Food Technology,
College of Agriculture, Korea University, Seoul, Korea
(Received September 20, 1979)

Abstract

This study was undertaken to assess the effect of the Korean red ginseng
extracts on the growth of lactic acid bacteria, such as Lac. acidophilus and
Str. thermophilus.

The results are summarized as follows:

1. The growth of all the lactic acid bacteria tested in this study was not
influenced when the skim milk was added with the red ginseng extracts
in concentration of less than 4.0%. But the growth was remarkably
inhibited in the presence of 8.0% red ginseng extracts in skim milk.

2. Titratable acidity was more or less increased by addition of red ginseng
extracts as compared with control except when the amount of 8.0% red
ginseng extracts were added into skim milk.

3. No particular effect was observed in the growth of lactic acid bacteria in
case of addition of saponins. But the remarkable inhibitory effect was obse-
rved in the skim milk with the amount of 1. 2mg/ml the fractions extracted
by ethyl ether from red ginseng extracts.
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18544 Garriques' 7} Panax quinquefolium (EBIA )2 %8l o] 4 panaquilono] 2 sapo-
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1. BtEiMi¥k
BECED B AR ARTEMNG 2idsn +
thermophilusE Table 13} e gl Ao} F2 o2 33 AdwMl G 1579 oo 4
39 ot

ArE F Lac. acidophilus = Str.

Table 1. Stock culture medium

glucose 10. 0g
yeast extract 5.0g
poly peptone 10. 0g
KHsPO, 0. 25¢
K,HPO, 0.25¢
MgS0,+7H,0 0.1g
Na-acetate 10. 1g
MnSO,-4H,0 5. Omg
FeS0,-7H,0 5.0mg
H,0 1.0¢
Agar 15. 0g
(3%pH: 6.8)

2. $EREE
HEE B ARFES extracts Ml FEE o= FRAS AL
3. #I¥ extracts B} U saponin, ether layer fraction Sl BESZE
1) 413 extracts: FURAIRZEA 95% EtOHE A& m3ted 75°C W&ol A 438 F23q
or 13 FFA7%E 64702 gt HHES 50°C WM etsdald &4z 40%
7} 5+ extractsS A BFE Al-&3lg on] extractse] FRA#HK-E Table 291 7o},

Table 2. Composition of dried 95% ethanol extracts of red ginseng. (dry basis)

components content(%)
crude fat 2.5
free sugar 12.4
crude protein 6.7
ash 1.72
crude saponin 62.3

2) ether layer fraction, crude saponin, panaxadiol W panaxatriol®} 4% F % ;@ ik
 40% K5& TH extractsi- Shibata, kKLY Fo] FIMY Fig. 13 2 FHikel
¥t REE WB, A&

4. FHIAN W HEWTTE
Table 35} g MRS E /M4 HRBREHILE FAS 12% skim milk& <& BEd o
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Red Ginseng

Extd. with 95% ethanol
evap.

EtOH EXT.
|H¢0 added
Aq. soln
|Extd. with Et;,0

H,0 | layer

extd. with »-BuOH
saturated with H;0

Ether | layer

evap.

X Ether ext.
(ether layer fraction)

n-BuQH | layer H.0 le'nyer

washed with H;0

1
n-BuOH | layer H:0 layer
evap.
#crude saponin

10%-NaOH Ag. soln. added
Extd. with »-BuOH saturated with H,0

H,0 | layer BuOH | layer
neélitr_a}}]iéfd with neutralized with dil-HCI.

Extd. with »-BuOH

washed with H,O
evap.

Saturated with H:0

silicagel-60 column
chromatography
(CHCI3 : MeOH : H:0=80:25: 2.5)

1 ]
BuOH layer H:0 layer

] washed with H,0
Silicagel-60

column chromatography
(CHCls : MeOH : H;0=65: 25 2.5)
¥Panaxadiol saponin

Fig. 1. Isolation of saponins and ether layer fractions from red ginseng extracts.

$¢Panaxatriol saponin

£ 115°Col| A 1527} Hhg§sle] #IF extracts, ether layer {fraction, crude saponin, P.DF& 2
P.T# saponin® —EE¥ E|ERVCZ WNstdor $#REHFZ BiET starterE {FFABR
Bl 3% 4 &mste 38°Col A wi st —ERM 14 oz FAT ASAdE 248
Rt
5. RAR USMUENZAILY

D K JE  —ERHr ARE 1mlE BEte BBl 1065 RFIFES & B.C.P.
i1 plate count & ] 2] (yeast extracts 0.5%, peptone 0.25%, glucose 19, bromocresol
purple 0.002%, agar 1.5%, pH 6.8)c] =2ste] 37°Coll A 4847t wiokF viehd A
colony® A sted FF42 3t

2) ®E 9 pH HWE

BEE —ERMec loml¥ Estd CO & A A 5/ 10mlE msted 0. 1IN-NaOHz

pH7b 8,571 9 @7bd] qA skl ool Sstel §Lom A
ml of 0.1N NaOHxF x0. 009
weight of sample in gram

lactic acid(%)= X 100
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Table 3. Composition of skim milk

Component Contents{%)
Milk protein 35.0
Butter fat 1.0
Carbohydrates 52.5

Ash & others 85

pHEIColemann pH meter2 25°C ##EolA JES 9o}

6. extracts % crude saponin, P.D.%% P.T.% saponin, ether layer fractioni&sn
Hik(Table 4 28)

1) 4L extracts #ifi : 70°C Radtol A 3L 7t ZE D F AT = E 8% 40%¢) T4 aleohol
extractsE 4T 12% skim milk L4l 0.4%, 2%, 4%, 8%7F S =% 0.2ml, 1ml, 4ml
A FEHoZ Hmsted B volumed 50mlz 3}¢]c).

2) ether layer fraction #5jn: E&E “I)"Hel 4 Hog extracts 0.2, 1.0, 2.0, 4.0mle]
2 ether layer fractionB & chgRol KA A A Qs extractsiimmeel e Hrko g
st et

Amount of added ether layer fraction (gr)=
Dry weight of extracts (0.2, 1.0, 2.0, 4.0ml) x0.025

content of ether layer fractions(gr)
dried red pinseng extracts (gr)

#:0. 025=

J crude saponindfifil : Fig. 19 Jkol] KA SBimHEE crude saponing extracts
0.2, 1.0, 2.0, 4.0mlo] &G Fg bR oA Ad3le FEmstg ot
Amount of added crude saponin (gr)=
dry weight of extracts (0.2, 1.0, 2.0, 4.0ml) x0.623

content of crude saponin (gr)
dried red ginseng extracts (gr)

0. 623=

1) P.D.%49 P.T.5% saponin i,

Han® %ol fkele A% saponine] # P.D.ot P.T.7F 1/1~L5/1°) Hiz 745
of glebi 2xgl uh glo} EAHAAE P.D.9 P.TR saponin®] {Fjm&& crude saponin
o 172 sl Bete BUE &% Fimsdch

Amount of added P.D. and P.T. sapanin (gr)=
Dry weight of extracts (0.2, 1.0, 2.0, 4.0ml) X0.623%
7. FiEeE BuBEO {X5 saponin @ ether layer fraction2| g4l

#&im= crude saponin, P.D. @ P.T.% saponin 28} 3 ether iayer fraction®] g4yt
£ B 7] B3) A Thin layer chromatography - FIR st ERART- BMEHS BLAEEE
FEESRA. F Fig. 1328 FHEoz $#ES alcohol extracts 9 olo] #jg3lE crude
saponin, P.D. ¥ P.T.5% saponin 2.2 5 ether layer fraction® FEimsted RKAF FETH
curd7t FHREA 72 Wl &Fd o P43 curd®  homogenizingste] Fig, 29} 20& ww o
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Table 4. Amount of extracts and others added into 50ml of skim milk

. Tested sample* R.G.E. C.S. E.LF. P.D. P.T.

L L RN B
No. T % (ml) % (gr) %  (gr) % (gr) %  (gr)
1 0.0 (0.0 0.0 (0.0) 0.0 (0.0) 0.0 (0.0) 0.0 (0.0
2 0.4 (0.2) 0.14 (0.07)  0.006(0.003) 0.07 (0.035) 0.07 (0.035)
3 2.0 (1.0 0.7 (0.35) 0.03 (0.015) 0.35 (0.018) 0.35 (0.018)
4 4.0 (2.0)0 L5 (0.700 0.06 (0.03) 0.7 (0.36) 0.7 (0.36)
5 8.0 (4.0) 3.0 (1.4 0.12 (0.06) 1.4 (0.7 1.4 (0.7
*R.G.E.: Red ginseng extracts P.D.: Panaxadiol
C.S.: Crude saponin P.T.: Panaxatriol

E.L.F.: Ether layer fractions
2 saponin fractions ¥ ether layer fractions& i BEs e st oh. saponin¥f<
CHCly : MeOH : H,O=65:35: 10849 & (lower layer) & AAENZ A-&3gon
10%-H,;80,% %% 110°Col A 1550 MBHEAA W& Rk vebd TLC pattern
& HhEslg et =3 PAE curdzRH Fig. 2 ko = ether layer fractiong =& Hilh
&}o] silica gel-G plates] benzene : acetone=4: 18] LR & ALl 2 3l AAT 5= #H
Bk FIRstY TaAdst 39 ved T.L.C patterng HERR IS o

. Sterilized Skim Milk J

|

| ?dded et};_er layecxl- fermented by ?dded saponins ‘
ractions from red |— . .. |— | from red ginseng
ginseng extracts. Lac.acidophilus extracts. |

skim milk shaped curd homogenized

. extd. with BuOH
extd. with Et:0 } saturated with H.0
| I
ether layer residues n-BuOH | layer
\ evap. washed with
H.0
ether layer fraction
f !
n-BuOH layer H.0 layer
|
evap.
T.L.C. T.L.C.

Fig. 2. Seperation of saponin and ether layer fraction from fermented skim milk
added with saponins and ether layer fractions.

I #5828 5 %

1. KI¥ extracts?} FLEE £HH 0iX&= B#
1) #I% extracts MBS EWBE AL MR 1 T4 extracts?t AT A Fo] nujxE G
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& 2487 Y8l A FE TS 409%7) 5= extractsE skim milkg-a o] 0.4, 2.0, 4.0, 8.0%
5 @nsts Lac. acidophilus?} Str. thermophilus® HZ8 % 745 £2% 25} Fig. 3
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Fig. 3. Changes in viable rcells of lactic acid bacteria in the cultures of various
milk by addition of red ginseng extracts.

Lac. acidophilus Str. thermophilus
7.0 T
- 8.0 EX.
(%)
6.0 ®
%' controt
4.0
5,01 ®—_"80.4 ~ ]
T 2.0 o
0 l:o 8 12 % 20 0 & 8 2 ® 2
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Fig. 4. Variations of pH in the cultures of various milk by addition of red ginseng extracts.

5 2AP A 2% FF F] extracts JEMES viwsd 0.4, 2.0, 4.0%9)
extracts B T AYTAAE 4FE dskel Yol FRY AolE ¥4 gk 2o
extracts 8.0% 47b A BTl AL AEE oG 2ol Aol Hot 0ol H Fae 449
adbe Lac. acidophilus= 18X 7k %, Str. thermophiluss= 364 HFo BT  BEIS

T -
Wsler. et o] Halo] oaln] ¢ 3§ extracts 4.0% LITF Fimkol s $4F AKo] %

AT F&E D4R GAT 8.0% Mt & UL Fimsd s 448 2EHER Bt
A FAT AKe] FAZE H4AAE AT A inhibitor2 A FREE Row Yo



120 FH L A E 23 tat g g A
Lac. acidophilus Str. thermophilus
log N ‘log N
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Fig. 5. Variations of lactic acid in the cultures of various milk by addition of red ginseng extracts.

Lac. acidophilus Str. thermophilus

log N log N
9.0 4 076" C.S. 4 3.0%
5 control %?&tur,o
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= R 4
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% 6.04 /A =
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Fig. 6. Changes in viable cells of lactic acid bacteria in the cultures of various milk
by addition of crude saponin.

2) AL¥ extracts HME BER 2 pH Bote] Btk ol FAZE A=l =& pH 2
Axel W3 s FAY Asde Fig. 4 ¥ Fig. 59 2ok, H3AH 28 343 extractsE 4.0%
7R T AANE A AEE AT g 44T A gl WA ko] A et
& A3 gt 22 8.0%9] extractsE HIMgE Aol pH 9@ Axr A9 8brt
A A

2. Crude saponin ZEHNMIT} FAIE MWRERC| 23|

A& 2 extracts 0.4, 2.0, 4.0, 8.0%¢] %= crude saponind &g A A3t Table
48k Zol ImiNTF WMFAL A B AFFE FAA
of mlA & gge =AM A Fig. 63} o] FA T vl A
A A, 3 8.0%° extractso]] 3% crude saponin 1.4gr/50mle
Ao ML FFE Holt ALE Hel FAF AKdE
22 A=A,

crude saponine] §ALF FA
TMEFE RoE

B AYFAA

AAFEE A g=



Vel. 3 No. 2 (1979) A4 extract7t FATY Aol PHE o F
3. Panaxadiol % Panaxatriol Saponini} MR &H1S| MR
A P2 dammarane triterpen glycosidesql ¥j @3] 2 4] panaxadiol % saponin Rb;,
Rbs, Rb;. Re, Rd9] &4} panaxatriol® saponin Rf, Re, Rg, Rg;, Rgs Rh, Ba#H=
T45e glen P.D. % saponinz} P.T.% saponin® FEdiEiiRe ¥ KEEo =4
PD.= 714, PT.& FE£F4&E hed A2 g 242 = 494 o] Fig. 1
# 2 wHez P.D. 9 P.T.A saponing £3] Azstd 474 47 F40 6= o
e A Azte Fig. 7 2 Fig, 831 o] 94 F38 79 ke ®EHRmMA &
g od Az ol B it

Lac. acidophilus

121

Str. thermophilus

log N

log N 0.7 “LR.D.
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J control A 0.35 %
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Fig. 7. Changes in viable cells of lactic acid bacteria in the culture of various
milk by addition of panaxadiol saponin.

Lac. acidophilus

Str. thcrmophilus
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>
ES.OJ 1
T . \ r . . . 1
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Fig. 8. Changes in the viable cells count of lactic acid bacteria in the cultures of
various milk by addition of panaxtriol saponin.
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Lac. acidophilus Str. thermophilus
log N log N
0.06/LELF ce
w} & contral g
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Seo
®
v
g 50
)
>
ol 012
| G12%

LA i 1 I}

0 4 8 12 16 20
Incubation times (hrs)

Fig. 9. Changes in viable cells of lactic acid bacteria in the culture of varigus
milk by addition of ether extracts from red ginsemg,

4. AL extracts fA ether layer fraction0] AR =40 9% &

Z4F extracts 0.4, 2.0, 4.0, 8.0% &l 333t ether layer fraction kg A4t
ote] Table 491 o] WimMEF v FA 7t 7 stel o2 HEME H=1g 2482 2 Fig
2} . & Lac. acdophilus, Str. thermophilus 3£3] extracts 0.4~4.0% HinEol & B3+
%= ether layer fraction-® 0.003gr/50ml~0.06gr/50ml. FHiNT 3 L{EEEL} v)£3 8
FA patterng ¥ ¢ o1} extracts 8.0% HmEel 3|3 (F4=) ether layer fractiond
0.12gr/50ml H 7} 73 WA 7ro] A Ajtel whe} L. acidophilus= 1247k A& ¥
o AFo] fehrt 1247 DRFE 2tasty] ARsgon 447 Hle 4T
T . Str. thermophiluse FREZE G4 Zastebrt 1647 o33 EH F
Bt 36417k o] FeollE ATFE A 5 U oA AT skim milk somlE HFm=A
A}F extracts 0.2, 1.0, 2.0grol 3-f=ol v etherfEHEHES & £ 0.03gr/50mle) 519
Fe BME ATl FAT TAMN EhE G&¢ 21X A ¥Ag A7bg extracts 4. 0grel
450} gl ether WM %E 2B Z skim milk 50m! % 0. 06gro] A& Hs1a A
Ao &N AAE B AF ether MIBEHHHES —FREL LAY 422 o4
ARy ALEFL o glglch

AZE extracts 1% ether R[5 WHZ A © WBH BETF AL AL, 74,
T E R IKFG, steroid B polyacetylenic compoundsrt #fH Aoz gz glom o8 B
A E3hEql ether layer fractione] 0.12%<) 4 EAstd |47 A &Ko) 45 =7 2,

RSl FaFEde] 47 4 A FLo] phenolic compoundse] 9% Holsz v
%] @7 Ao| wlFojmol 4 extractsho] TR ether MFKME =
phenolic compounds7} #-f-= ol glo} oj2ldt FA] AL 1E& st el Qo &
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¥ Shaw®%&e] ojs}w 4 &E7}FF non-enzymatic browning reactione] 2J3]4] fructose - 3
o #3 EfzA benzoic acid% <2)s1x] o] Y4Actn @utel o] Y4 14
AN FHE JERGE AEARF 44D FHAEC AT 4%E ARG AEA
E oA Z glvh. o= ether layer fractiondh i B o] A FLg A o
HAe Fo AL A7 s & Aol

5. FLEAH ME¥0 4% saponin pattern & ether layer fractions 4L

Waol kgt lactic acide] @i 2 pHe Astz HE Ab=d ¥ ether layer fraction
2] pattern #{tE thin layer chromatographye] ka4 Q13 A4+ Fig. 10 ¥ Fig. 11
3 o= waAs F9 TLC pattern o] 2jo] A& o} B4 ¢t

v @ [ 3
® o
P Fig. 10. One dimensional thin-layer chromatograms of the ether layer
. " fraction of the samples.
‘S *Silica gel-G plates developed in solvent system (benzen: acetone;
4:1), and detected with iodin-vapour.
- o *(1): ether layer fractions seperated from fermented milk.
S (2): ether layer fractions of red ginseng extracts fermented
! o e by Lac. acidophilus.
g (3): mo fermented ether layer fraction of red ginseng extracts.
& o
- ®
[ ] »
[ J [ g
® e
(ONE OO
L1

A=t 22 Z44A A saponin® A7) A ol wEl Ao g EEo] ki
Hol oA glov BAYUS 2 2A(H) M ME, pHDTFolA: 5 = iy »
% 2 Ydsles, =& ether layer fractionse] TLC pattern® A Wz Wz e 2R
®e AT Ao TLC pattern wh¢ 71X e 49 BHe VLS 9 o2 gas
chromatography® ##h AU Hikoz wla zAbs|o]o} ato] F VG ASE g7 e
Aoz Agdeh

Iv. E ¥

ALE extracts ¥ ojo] FRx Prx A Eo| K4F(Lac. acidophilus, Str. thermophilus)
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Fig. 11. One-dimensional thin layer chromatograms of saponins.

*Silica gel-G plates developed in solvent system (CHCls: MeOH : H:0=
65 :35: 10, lower layer), and detected with 10%—H,S0. solution
(1): standards sample of Rg1
(2): standards sample of Re
(3): standards sample of Rb,+C
(4): P.T. fermented with Lac. acidophilus
(5): nontreated P.T.

(6): P.D. fermented with Lac. acidophilus

(7): nontreated P.D.

(8): crude saponins

(9): crude saponin fermented with Lac. acidophilus

(10): fraction seperated with n~-BuOH from fermented milk.

AL vlHE 4FE =AY 23
1. #[% extracts¥ 4.0% olstz HMY Aot TFA FRE 4F¢ T3 SR+
9. g extracts7} 4.0% olWe WAL dubd o WA zke] F A FE lactic
acide] Z7}st pHel At A4¢ vgovt AHFhe] AT %L s+t
3. 8.0%9 extracts® HMBLAFAE FAF 3] £H A=A extractsH ol
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265 ether layer fractiono] (.12%(0.06gr/50ml)o] A EA &= FAF A& AAALE
2ge.

4. g4 fFEATLR ¢HA saponin Kol ol FYH JFE w A Fkch

5. saponinz} ether layer fraction®] W& A3 wa$2ol TLC patterng H#I &FE =
ERE BR ¥4 9k

ME FHxs 93 Qo 439 28€ F4 BEASWHERE #2257 B4,
WER BFTRY, HRWAES ROE 28R UT A4 9884 gz,
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