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Abstract

Changes of color intensity and components during browning reaction of water extracts from
white tail ginseng were investigated. Temperature dependence was described by the Arrhenius
relationship with an activation energy of 16 kcal/mole. Temperature sensitivities(Q,, value) for
water extracts of ginseng was 1.90 between 70°C and 80°C, 1.67 between 80°C and 90°C and
1.46 between 90°C and 100°C. pH value of the solution treated at 90°C and 100 °C slightly in-
creased with an increase in reaction time. Among ginseng saponins ginsenoside-Re was most un-
stable against heat-treatment, while diol group saponins were more stable against heat-treatment.
Hydrogen donating activity (reducing activity for a ,«’-diphenyl- 8-picrylhydrazyl) and 3,5-dini-
trosalicylic acid(DNS) positive substances of browning reaction products increased in proportion
to the length of browning reaction time and temperature, whereas folin positive substances
decreased by heat-denaturation of ginseng protein at initial reaction time and then increased

thereafter.
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Fig. 1. Brown pigment formation in ginseng water ex-
tract at various temperature.
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Fig. 7. Arrhenius plot for browning of ginseng water
extract over the temperature range 70-100°C.
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Fig. 3. Variation of pH during browning reaction of gin-

seng water extract at various temperatures.
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Fig. 4. Variation in amount of crude saponin(n-BuOH

ext.) during browning reaction of ginseng water extract

at various temperatures.
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Table 1. Variation in amount of ginsenosides in white tail ginseng water extract during browning reaction at various

temperatures (Unit; mg/ 50 ml)
i Ginsenosides
anp. Time n-BuOH Total
(°C) (hrs) ext. Sgogggzzeim Re Rd Re Rb, Rb,
Control 207.2 13.34 28.48 12.77 14.4} 17.54 25.61 112.14
70 6 2143 16.79 32.83 16.09 18.85 21.24 31.47 137.27
12 248.2 16.82 30.05 16.52 19.35 24 .81 36.99 144.54
24 264.2 19.20 29.63 18.31 22.10 29.10 45.86 164.20
48 280.5 21.67 27.39 19.5] 23.78 31.75 48.54 172.64
72 287.8 2510 25.51 21.36 23.98 31.64 52.31 179.90
96 293.8 24.85 23.20 20.02 23.57 31.59 49.92 173.15
120 285.3 27.06 2173 20.30 23.86 31.10 48.93 172.98
80 6 256.1 18.79 32.26 17.34 20.73 27.14 40.44 156.70
12 279.0 20.30 29.34 18.76 22.78 30.31 46.24 167.73
24 303.4 25.72 27.83 20.9¢ 2498 34.34 52.50 186.33
48 296.5 33.80 21.61 20.76 24.74 34.01 52.08 187.00
72 296.2 4174 18.84 21.90 24.72 34.81 52.65 194.63
96 284.7 47.74 13.74 18.83 20.64 30.86 44.76 176.57
120 273.7 49.95 7.28 17.58 17.52 24.76 36.94 154.03
90 6 302.5 25.10 29.91 20.13 23.52 31.03 47.61 177.30
12 293.5 29 36 24.05 18.9% 22.55 30.44 46.81 172.20
24 298.6 36.11 1727 16.91 18.83 26.11 39.52 154.75
48 274.4 46.37 9.21 16.04 16.93 23.7%9 34.89 147.23
72 263.7 48.72 7.52 16,15 15.85 22.06 32.42 142.72
96 251.5 55.64 5.81 16.15 15.06 20.85 30.14 143.65
120 231.C 54.46 3.48 13.19 a7 15.22 22.14 119.66
100 6 289.6 34.27 20.24 17 95 19.85 28.18 43.01 163.48
12 285.9 49.60 17.14 18.89 20.62 28.57 43.51 178.33
24 261.5 64.04 7.87 15.77 15.32 21.68 31.61 156.29
48 228.3 5704 4.2€ 13.06 11.05 16.16 23.07 124.88
72 225.1 6178 2.88 12.29 9.14 13.14 18.31 117.54
96 207.0 63.11 166 5.71 8.54 10.98 100.11
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Analysis conditions for HPLC, Model: Waters Associate Madel 244, Column ; 4 -Bondapak carbohydrate analysis (3.9 x 300mm),
Eluant; Acetonitrile: Water : n-BuOH =~ 80:20:10. Detector : Differential Refractometer(RI), Sensitivity ; 8X, Flow rate- 1.8 m// min,

Chart speed; 0.5 cm/ min, Injection vol 10ui(10% solution)

&)

AL

3} wbgale] RSk wrgel 2A) zoisieleta

ot

2

4y
o

Bl L2 2 b
o~ Of

ois
7 B0l galsti el dhal e o)
| model system <, glucose & glycine 5
Fol| A 7t A A melanoidin £3F Follis
|a® k&gl %217 (free radical)7} Z&Azhed, <
ShlR| Al 2] gakshs-2 o|eldt walvoll ofsld whEx
| #iFo] melanoidin &} 2i7|9} aatsberiel a4
7b ek sigioias) ghabslgalel spa EAAql o

ol C
pE e

1

O

T

= op ¥

o

N

sko] pxidative free radical & #FS5l= A o] &3

of g4l E-3e] ajalelql DPPH £ AHE3to] 44
oilS zAEl Aal: Fig, 59 3tk 70CelME

£ Fagose] Frke A

12041 7b7t 2] A 2] sh

Pt £2sh Fa, Azl peldsE 443
ool Erkssie, of A Azl F7iet A9

wlelae o 4 Asieh

DNS % Folin QS
sielx! #ekxjekel DNS &% of4-stel DNS %
Wy el wiske mARE Ast, Helfot Fn A



484 FFAE sl A

g8
T

3

Hydrogen donating activity (unit)
&

3

A
Y

—<Lx
i 1 ] 1 L 1

Time(hrs)

Fig. 5. Variation of hydrogen donating activity during
browning reaction of ginseng water extract at various
temperatures.

The activity was measured by absorbance change of DPPH at
517 nm.
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Fig. 6. Variation in amount of DNS positive substance
during browning reaction of ginseng water extract at
various temperatures.
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Fig. 7. Varigtion in amount of folin positive substance
during browning reaction of ginseng water extract at
various temperatures.

—a— 70°C, —0O— 80°C, —o— 9%0°C
—e— 100°C
Aglol ZABEE 270l ARt A3 F7tst

[s]

. ERSE9] Ztae qlabghile] 4w
Aol ol A= 7] “ﬂ“ o, F7lshe ol A4
Hhgoll olsllA A F7-&3 4 reductone FolA
catechol, hydroqumone %3 7 £ aromatic
aci-reductone 7} A4 57| wl-Folzhi ALas),
thlA 5 amino acid 3 amine F} o] kgl
Hofsheu]as, gl ol §2] amino 7l el
} carbonyl #¥Ex 4hgch, #2 amino’le
lysine ZH7]19] e-amino 7] E+ N-wUwh ofp]icAle]
amino 7]o}=, o} 99 amino acid A7|& A4 ukS-
g}, o]gA sled #2] amino 719 50% °ol4e] @
ZAgsbd hiAe ZAasisln, AR Fobs B
A3} Gelatin 9 72-$E AY45E Golwzd
trypsin /vt pepsin 3 & whA RS H Aol HalA
= AFAHL depides, HIole ZHEA
carboxypeptidase A, aminopeptidase N®©%,
glucosyltransferase®® Fo E4¥4-E Aslige
2ast ged Az S QAP EAN Ak £
34 7o FAlo] el AT Bt o,

2 %

A4S RE AFelol G ARl whe 2
A o dawsol disl 244 Ae e Ak



Wi 23F50 2uiwe s

100°Cell A 1204 717kx] dAejsted s Zashale-e A
& ALEIRe 2ol g BBl E o} 16
kcal/mole, Q@& BFA7F 70~80ColAdE 1,90,
80~90Col M+ 1,67, 90~100ColAE 1,460},
ulg-olel pH & 90C2} 100Ce] A% o7 Frlsle
738olglet, AAALEY Foll= ginsenoside-Re 7} %
o ¥etgstglon diol Al AAZ UL vlmA oo gt
slodeh, &AlSs 3 DNA 454 Ee £57 58
45, dR3AIZke] AAE4E Frkelged, folin 0&
AL dhg2rof chiiael AAa) g g
7t A E) Frbskeict

[=]
[

L 25 34k 2ol A% o7, fZxsesix], 16
60(1973)

2. H4s, A, WE, 49E A=l 2
o Agestol vlxE oy, weiclabelsix], 4.
314(1980)

3. A4, =A%, 2 FY ;i 2B Aty
#, @3gshetsla], 24, 61(1981)

4, AAF, 2A5F  +432F 9 Glucose =& Ar
ginine A7} &Fo S433 szl didied,
2l4talslx], 5, 106{1981)

5. 2AlZ, A4, o8, £52 9, obvlxal 8 %)
A& gghEo] QJAat A F Aol olay odsk, T F s
3|z, 25,295(1982)

6. A4, =AE, <Fd pH, w714k
o A Adzabz) olab el sixE g, g2
slek]Al, 25, 300(1982)

7. Ak, A gt BREEe] AHebe F olojxat
4 Rust, mejqlabdsla, 5, 96(1981)

8. Namba, T., Yoshizaki, M. and Bae, K.H.: Studies on
the physicochemical evaluation of the ginseng prep-
arations, Proc, Symp. WAKAN YAKU, 10, 66(1977)

9. ¥, W, oldyd, W Al AkEde] High
Performance Liquid Chromatography ol &% %
2|, <hgl=], 23, 181(1979)

10, Blois, M.S.: Antioxidant determinations by the use
of a stable free radical, Nature, 181, 1199(1958)

11, Bernfeld, P.. Amylases, « and 8. In Methods in
Enzymology, Colowick, S.P. and Kaplan, N.E.(ed),
Academic press, New York, Vol.l, p.149-150(1955)

12, Lowry, O.H., Rosebrough, N.J., Farr, A.L. and
Randall, R.J.: Protein measurement with the folin
phenol reagent, J. Biol. Chem.. 193, 265(1951)

ohrm e uiar

PAL -t

2z w4

o} Wz} 485

M

13. Beveridge, T. and Harrison, J.E.. Nonenzymatic
browning in pear juice concentrate at elevated tem-
perature, J. Food Sci., 49, 1335(1984)

14, Stamp, J.A. and Labuza, T.P.. Kinetics of the
maillard reaction between aspartame and glucose in
solution at high temperature, J. Food Sci., 48,
543(1983)

15, PHEER, AFE, MEEE D RROBE L 1ok,
JHEBE, #R, pp. 223~289(1967)

16. Wew8l, KMES, HEEE BHAZE 85,
HEREERR,
32(1985)

17, Shibata, S., Ando, T. and Tanaka, O.: Chemical
studies on the oriental plant drugs. XVII. The

—Z %k
U BR B, BE, p2

prosapogenin of the ginseng saponins(Ginseno-
sides-Rb,, Rb., and —Rc), Chem. Pharm. Bull.,
14, 1157(1966)

18, KIEFT, BR#Z, FEFE, NHBEME, ok, B
BT, PREEH, HHWE - Ginsenosides Gz B+
AYEH, (1) Efiee BREETHROEMGENC S
7, TIREBERETE, 2, 170(1985)

19, Odashima, S., Ohta, T., Kohno, H., Matsuda, T.,
Kitagawa, 1., Abe, H. and Arichi, S.: Control of
Phenotypic expression of cultured B16 melanoma
cells by plant glycosides, Cancer Res., 45, 2781(1985)

20, Ota, T, Fujikawa-yamamoto, K., Zong, Z., Yam-
azaki, M., Odashima, S., Kitagawa. 1., Abe, H. and
Arichi, S.: Plant-glycoside modulation of cell sur-
face related to control of differentiation in cultured
B16 melanoma cells, Cancer Res.., 47, 3863(1987)

21. Choti, J.H., Kim, W], Yang, ] W.. Sung, H.S. and
Hong, S.K.; Quality changes in red ginseng extract
during high temperature storage. /. Kovean Agric.
Chem., 24, 166(1981)

22, VO, MEMRF -5 c0E -xv 0K
Fwklt s 7 i 7 —haH = HE (LS 0 £ 4, 22,
319(1984)

23, Oste, RE., Dahlqvist, A., Sjotrém, H., Norén, O. and
Miller, R.: Effect of maillard reaction products on
protein digestion. In vitro studies, J. Agric. Food
Chem., 34, 355(1986)

24, Kobayashi, S, Koga, K., Hayashida, O, Nakano, Y.
and Hasegawa, Y. Inhibitory effects of maillard
reaction products on glucosyltransferase of Strepto-
coccus mutans, Agric. Biol. Chem., 52, 3169(1988)

(198941 3% 139 AH+)




