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Effect of Ginseng Residue Extract on Yeast Growth

Sang-Dal Kim, Jae-Ho Do, Kwang-Seung Lee and Hyun-Soon Sung

Korea Ginseng and Tobacco Research Institute
{Received Oct. 21, 1985)

Abstract

To evaluate the possible utilization of ginseng by-products, chemical components of
ginseng residue, reducing ability of DPPH, effect of residue extract on the yeast growth,
amino acid contents of yeast cell, increase of residue extract yield by enzyme treat-
ment were studied. Alcohol and water extract residue contained 43-46% total reduc-
ing sugar and 14-15% crude protein, while alcohol extract residue had 0.18% n-BuOH
extract. Water extract of alcohok extract residue had about 45% reducing ability of
DPPH in comparison with that of alcohol extract from ginseng roots. Essential nutrients
for the yeast growth were found in extract when Saccharomyces cerevisiae was cultured
in Czapeck medium, a compound medium, with the residue. The addition of residue
extract to malt medium, a natural medium, enhanced 30-40% yeast growth. And con-
tent of each amino acid in yeast cell cultured on malt medium with ginseng residue
extract was much more than that of the cell cultured without ginseng extract, but amino
acid composition of yeast cell did not differ from one another. The treatment of alcohol
extract residue with cellulase increased 250% vield of residue extract.
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¥iext7h ZR Kol ol L v A ErkE 2Abss] $)ekel Czapeck vl 2] 3 Malt v
2ol Saccharomyces cerevisiae (Sigma, 90% active cell) 2! A & % (A o §1] ab#l) 9}
Er s 2eld MextE A 7bsted 30°C ol A 3] A A el ok (200rpm) L 9HE-3) ehuj oF (2] X
9cm, 100stroke/min)sbix] FA Ao fRe 4& Thoma's Hemacytometer 2 A &

shalch.

#2749 amino acid 24 & A}

2 %< maltul =] (pH5.5)e 7z} ext&0.5% (dry basis)& H7lsle] A FER (A A1
w AR AEERR S AR AN HEsle] 30°Col A SEAelwekr] (AE gem,  100stroke/
min) 2 62417t wokg ERFAE 4°Celd QAP FA B2 23 AHY B8
## 100mg S AEo) #Hstel §N-HCl 2mlE 7tsts = 2A e 2 sealing 3Fo] 120°C of
A 20417 ATV R A AL & At Stk of 71l 4mle) 2349 (Sodium citrate
19.7g, phenol1g, 35% HCl 16.5ml & 7}3le] 112 stipHE 2.28 24 £9)& 7}
sto] g3 A1 A ofzste] HPLC ¥ A& A8 2 3o ojgf HPLCX A z4e Table 1
2} ok



Vol. 10, No. 1(1986) ARG v x| FAbube] o) 3

Table 1. HPLC analysis condition of amino acid of yeast cell cultured on malt medium with ginseng ex-

tracts and ginseng residue extracts

HPLC system: Waters Amino Acid Analysis System

Analysis Condition (Post-colum OPA Derivatization Method)

Column . Cation Exchange Column (AAA)

Mobile Phase o A buffer; 0.5M Sodium citrate pH 3.05
B buffer; 0.5M Sodium borate pH 9.80

Gradient o See table

Flow Rate : 0.4ml/min

Pressure : 850 psi

Detection 1 420 AC Fluorescence Detector

Ex. 338 nm

Em. 425 nm

Injection volume : 10 ul
Standard Conc. : 0.5 umole
Gradient table
Time Flow YA %B Curve
0} 0.4 100 0 *
43 0.4 0 100 0.6
75 0.4 0 100 0.6
76 0.4 100 0 0.6
110 0.4 100 0 0.6
111 0.4 50 50 0.6

A FZrat
Hlexto] F&-g ¥eol”] S A BFEEEHELE Fig. 13 28 9y os sl
fiext o] & & vz Absbdch

Residue power 10g (2mm sieve)
Tap water 200ml

Swelling (75°C, 3hrs)
Enzyme treatment (40°C, Zhrs)

added 20ml of
tap water

Extraction (75°C, 8hrs, x 1)

Filtration and
Centrifugation (10,000 rpm, lhr)

Evaporation {70°C)

Fig. 1. Schematic diagram for the procedure of enzyme treatment and extraction of red ginseng residue.
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Table 2. General components of red ginseng, alcohol residue and water residue

(Unit: % dry basis)

Total
Residues Reducing reducing  Crude Crude Crude Ash Water  n-BuOH
sugar sugar fat protein fiber ext. ext.
Red ginseng
tail 8.92 52.10 0.80 14.43 11.97 7.75 39.00 —
Alcohol
residue 0.80 46.55 0.40 14.71 17.58 5.67 12.53 0.18
Water
residue 0.82 43.26 1.35 15.53 20.96 5.44 10.90 —
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Fig. 2. HPLC chromatogram of water extract from the residue of red ginseng.
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Fig. 3. Reactivitv of alcohol extract, alcohol residue extract, water residue extract with DPPH.
®: Control (H,0), O: Alcohol residue extract,
A: Water extract, A: Alcohol extract.
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Fig. 4. Effect of residue extract on the growth of Saccharamyces cerevisiae (Czapeck medium),
®: none, 0.05%, X: 0.1%, A: 0.5% A: 1.0% [: 2.5%
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Fig. 5. Effect of various extracts on the growth of Saccharomyces cerevisiae (Malt medium),
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Table 3. Amino acid compositions of veast cell cultured on malt medium with ginseng extracts and ginseng
residue extracts

Amounts (4 mole/ml)

Amino

acids A B C D E
Asp 2.7429 3.8976 3.7279 1.7325 7.1456
Thr 0.8691 1.2071 1.2606 0.8892 1.7654
Ser 0.7794 1.1801 1.2126 0.9046 2.1510
Gly 1.6134 2.1054 1.0213 1.6538 1.9754
Pro 0 0.9234 0.6562 0.9010 0
Glu 2.0637 3.8715 2.0048 2.2446 6.7390
Ala 1.2441 2.2607 2.1626 1.4304 2.9716
Val 0.9720 1.5749 1.5264 1.0886 2.1330
Met 0.1458 0.2534 0.2522 0.2046 ().SLiS(S
lle 0.7212 1.2428 1.2054 0.8452 1.7388
Leu 1.0107 2.1457 2.0644 1.1714 3.0962
Tyr 0.3066 0.4976 0.5216 0.4024 1.1050
Phe 0.4968 0.8106 0.8336 0.6003 1.3892
His 0.4014 0.6481 0.6880 0.5120 1.0438
Lys 1.2096 2.0674 2.2572 1.4330 3.1872
Arg 0.5880 0.9069 0.4306 .3740 1.8074

A,B,C,D and E is yeast cells cultured on malt medium added with the concentration of 0.5% glucose, water
extract, alcohol extract, water residue extract and alcohol residue extract, respectively.
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Table 4. Effect of various enzymes on the yields of water extract from the residue of red ginseng*

Extract Relative
Enzyme yield (%) yield(%)
None 14.0 100.0
a-Amylase 23.8 170.1
Cellulase 34.9 249.4
Hemicellulase 25.1 179.5
Pectinase 30.3 216.7
Mix 35.3 2525

* The residue was obtained from the 70%-ethyl alcohol extract of the tail roots of red ginseng.
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Fig. 6. Effect of concentrations of cellulase on the water extract vield of ginseng residue.
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Fig. 7. Effect of reaction time of cellulase on the water extract yield ot ginseng residue.
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