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Effect of Processing Methods on the Saponin Contents of Panax ginseng Leaf-Tea

Hyun-Ki Chang
Department of Food & Nutrition, Soong Fui Women's College

Abstract

Panax ginseng leaf tea was developed for the functional benefit of health, preference and convenience. The
leaves of 4-year-old ginseng were selected in July and August. The ginseng leaf was treated by three methods
: heat processed tea(HPT), aged tea(AGT) and hot-air dried tea(DRT). The contents and compositions of their
crude saponin of ginseng leaves were measured.
1. The content of crude saponin of HPT was the higher than other treatments. The content of HPT was 18.72 ~
18.82%, AGT 18.24~18.29% and DRT 17.02~17.17%.

2. The harvest time and treatment methods were not affect the composition of ginsenoside in ginseng leaf tea.
The ginsenoside-Re was shown the highet value as 1.97~2.15. And ginsenoside-Rd was 1.48~1.79, —Rg,
1.33 ~1.58 and -Rb, -Rb,, -Rc in the order.

3. The content of protopanaxadiol(PD) and protopanaxatriol(PT) was shown that DRT was 1.11~1.13, HPT

1.09~1.12 and AGT 0.92~1.02. The content of PD and PT were shown similar result at any harvest time.

4. The contents of crude saponin extracted by hot-water at 5 min was the higher ratios in HPT and harvested

in July than other treatments. The content of crude saponin of ginseng leaf harvested in July was 15.88% and
HPT was 16.88%. The order of contents of ginsenoside were —Re, —Rd, —Rg, —Rb;, —Rbz, and —Re.

The extraction ratio of crude saponin extracted by the circulated extraction method in 8 hours and 5 min
extraction were 81.74~84.38%. And HPT of ginseng leaf harvested in July was the highest value 84.3% but
the extraction ratio of ginsenoside was 78.00 ~88.13%. But the extraction ratio of ginsenoside was similar trend
in all treatments.

Key words : ginseng leaf tea, crude saponin, ginsenoside.
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Table 1. Operation conditions of HPLC for the
determination of ginsenoside in ginseng leaf tea

Item Condition
Instrument : Gilson HPLC 303, France
Column : Inertsi] ODS-2 (4.6x150 mm, 5 xm)
Mobile phase : Acetonitrile /H;0 / n-butanol (80:20:15 v/v)
Flow rate : 2.0 ml/min
Detector : RI (Gilson Model 131)
Injection volumn : 2044
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Fig. 2. Thin layer chromatograms of ginsen-

D

E F

gosides in ginseng leaf tea extracts.

A : DRT-7, B : AGT-7, C : HPT-7, D : DRT-8,
E : AGT-8, F : HPT-8

* Refer to Table 2.
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Table 2. Changes in crude saponin contents of ginseng leaf tea processed by different methods

(Unit : %, dry basis)

Sample* DRT-7** AGT-7

HPT-7 DRT-8 AGT-8 HPT-8

Crude saponin 17.17 18.24

18.82 17.02 18.29 18.72

* DRT, AGT and HPT : hot air dried tea, aged tea and heat processed tea.

** 7, 8 : Gnseng leaf harvested in July and August.
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Table 3. Changes in ginsenoside contents of ginseng leaf tea processed by different methods

(Unit : %, dry basis)

Ginsenosides Samples™  pprg AGT-7 HPT-7 DRT-§ AGT-8 HPT-8
Total ginsenosides 7.50 6.95 7.35 7.35 7.14 7.28
20(s)-protopanaxadiol type

Ginsenoside —Rb 1.06 1.20 1.04 0.97 0.94 0.96
“ —Rb, 0.63 0.48 0.62 0.68 0.59 0.67
” —Re¢ 0.47 037 0.47 0.49 0.43 045
7 —Rd 1.79 1.48 1.74 1.76 1.65 1.72
20(s)-protopanaxatriol type
Ginsenoside —Re 1.97 207 1.99 2.10 2.14 2.15
i —Rg, 1.58 .55 1.47 1.35 1.39 1.33
PD ginsenoside** 3.95 333 3.87 3.90 3.61 3.80
PT ginsenoside*** 3.55 3.62 3.46 345 3.53 3.48
PD/PT ratio 1.1 092 1.12 1.13 1.02 1.09
*Refer to Table 2.
**PD Ginsenoside : —Rbi+ —Rb,+ —Rc+ —Rd.
***PT Ginsenoside : —Re+ —Rg.
ZA olE 33o] ZALEY v‘g,] 70% o| A2 225} protopanaxatriol®] —Re+ Z7}8l2 241 PD/PTH| 7} 2+
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Table 4. Changes in ginsenoside content of ginseng leaf tea extract” by different processing methods
(Unit : %, dry basis)

Samples*
. DRT-7 AGT-7 HPT-7 DRT-8 AGT-8 HPT-8
Saponins
Crude saponin 14.42 14.96 15.88 14.05 14.95 15.67
Total ginsenosides 5.85 5.51 6.46 5.43 5.57 6.00
20(s)-protopanaxadiol type

Ginsenoside —Rb 0.82 0.81 0.94 0.65 0.69 074
7 —Rb; 0.49 0.38 0.54 0.45 1.44 0.56
" —Re 0.39 0.28 041 0.36 0.33 0'3 ,

” —Rd 1.28 1.06 1.49 1.21 1.17 '
. 1.34
20(s)-protopanaxatriol type 1.86
Ginsenoside —Re 1.60 1.70 1.78 1.76 1.78 1'13

" —Rg; 1.27 1.28 1.30 1.00 1.16 '
PD ginsenoside” 298 253 338 2.67 2.63 3.01
PT ginsenoside” 287 2.98 3.08 2.76 2.94 2.99
PD/PT ratio 1.04 0.85 1.10 0.97 0.90 1.01

* Refer to Table 2

® Ginseng leaf tea (2% solid) was extracted with hot water at 96+2°C for 5 min.
® PD Ginsenoside : —Rb, + —Rb;+ —Re + ~Rd.
9 PT Ginsenoside : —Re+ —Rg,.

Table 5. Changes in ginsenoside content of ginseng leaf tea extracts” by different processing methods
(Unit : %, dry basis)

Samples*
. DRT-7 AGT-7 HPT-7 DRT-8 AGT-8 HPT-8
Saponins
Crude saponin 15.12 16.16 16.88 15.27 16.47 17.28
Total ginsenosides 6.33 6.03 6.65 6.13 6.14 6.59
20(s)-protopanaxadiol type
Ginsenoside —Rb; 0.86 0.83 0.96 0.77 0.82 0.87
" —Rb, 0.53 0.41 0.56 0.57 0.50 0.61
" —Rc 0.39 0.31 0.43 0.40 0.35 0.41
" —Rd 1.47 1.29 1.52 1.42 1.37 1.54
20(s)-protopanaxatriol type
Ginsenoside—Re 1.74 1.83 1.82 1.82 1.90 1.94
7 —Rg 1.34 1.36 1.35 1.15 1.20 1.22
PD ginsenoside” 3.25 2.84 347 3.16 3.04 3.43
PT ginsenosidec) 3.08 3.19 3.18 297 3.10 3.16
PD/PT ratio 1.06 0.89 1.09 1.06 0.98 1.09

* Refer to Table 2

¥ Ginseng leaf tea (2% solid) was extracted with hot water at 9622°C for 30 min.
* PD Ginsenoside : —Rb; + —Rby+ —Rc+ —Rd.
9 PT Ginsenoside : —Re-+ —Rg;.
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Table 6. Extractable saponins of ginseng leaf tea processed by different methods
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(Unit : %, dry basis)

Extraction Samples*

) . DRT-7 AGT-7 HPT-7 DRT-8 AGT-8 HPT-8

time Saponins
Crude saponin 14.42 14.96 15.88 14.05 14.95 15.67
5 min® Total ginsenoside 5.85 551 6.46 543 5.57 6.00
(A) PD? ginsenoside 2.98 253 338 2.67 2.63 3.01
PT® ginsenoside 2.87 2.98 3.08 2.76 2.94 2.99
Crude saponin 15.12 16.16 16.88 15.27 16.47 17.28
30 min” Total ginsenoside 6.33 6.03 6.65 6.13 6.14 6.59
B) PD ginsenoside 325 2.84 347 3.16 3.04 343
PT ginsenoside 3.05 319 3.18 297 3.10 3.16
Crude saponin 17.17 18.24 18.82 17.02 18.29 18.72
Total? Total ginsenoside 7.50 6.95 7.35 7.35 7.14 7.28
© PD ginsenoside 3.95 333 3.87 3.90 3.61 3.80
PT ginsenoside 3.55 3.62 3.46 345 3.53 3.48
Crude saponin 83.98 82.02 84.38 82.55 81.74 83.71
A/C Total ginsenoside 78.00 79.28 88.13 73.88 78.06 8242
(%) PD ginsenoside 75.44 75.98 87.34 68.46 72.85 79.21
PT ginsenoside 80.85 82.32 89.02 80.00 83.28 85.92
Crude saponin 88.06 88.60 89.69 89.72 90.05 9231
B/C Total ginsenoside 84.40 86.76 90.72 83.40 85.99 90.52
(%) PD ginsenoside 82.28 85.29 89.66 81.03 84.21 90.26
PT ginsenoside 86.76 88.12 91.91 86.09 87.82 90.81

* Refer to Table 2.

o Ginseng leaf tea (2% solid) was extracted with hot water at 96+2°C for 5 min.
R Ginseng leaf tea (2% solid) was extracted with hot water at 9622°C for 30 min.

9 Total was extracted with 80% ethanol at 75+2°C for Shours.

9 9 Refer to Table 3.
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