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Abstract: The levels of less-polar ginsenosides in American ginseng stem-leaf saponins and the antioxidant and whitening activities of
American ginseng stem-leaf saponins before and after heat transformation were studied. The results showed that the content of less-polar
ginsenosides in American ginseng stem-leaf saponins increased from 0.07 mg/mg to 0.66 mg/mg during heat transformation. Moreover, when
the concentration of American ginseng stem-leaf saponins before and after transformation was in the range of 0.1~5 mg/mL, the maximum of
DPPH free radical scavenging rates were 16.65% and 38.28%, respectively, ABTS free radical scavenging rates were 8.20% and 41.94%,
respectively, and the reducing capacity was 3.24 mg TEAC/g DW and 25.22 mg TEAC/g DW, respectively. In addition, the concentration of
American ginseng stem-leaf saponins before and after thermal transformation was in the range of 0.025~0.1 mg/mL, the maximum inhibition
rates of tyrosinase activity in B16 cells were 30.22% and 33.54%, respectively, and the maximum inhibition rates of melanin production in B16
cells were 17.27% and 29.33%, respectively. In conclusion, the content of less-polar ginsenosides in American ginseng stem-leaf saponins was
increased, and the antioxidant and whitening activities of American ginseng stem-leaf saponins were enhanced after heat transformation
treatment, which has great application value in the fields of beauty and medicine.
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Table 1 High performance liquid chromatography gradient
elution program
A E)/min - ASHAR A/% AR B/%

0 75 25
15 70 30
24 62 38
28 62 38
30 54 46
50 36 74
60 0 100
65 75 25
70 75 25
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A EL 70% L1 A% FAXHIER, iR AR (D i
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HAGS 7 0.1, 0.5, 1. 2. 5mg/mL, Trolox 4 0.025.
0.05. 0.1, 0.15. 0.2 mg/mL, A e A
R EL 70% 1) REHIE], SIREHER N 6 min,
£ 734 nm RIEOGIE, 70% LB A% XTI, HidE
A (2) 15 ABTS H LG E:

Fz:%xloo% P

K¥:

F,——ABTS A s AR, %;

Ay——0.1 mL #5047 3.9 mL ABTS- &% 4R KA

A,——0.1 mL70% ZBEF= 3.9 mL ABTS- 720& 6978 HAAL.
1.3.3.3 &SRyl e

0.3 mol/L BEFRZE M (pH 18 3.6), 10 mmol/L TPTZ
R (40 mmol/L HIERRRVRICED A1 20 mmol/L FeCls
PL10:1:1 FOELBINE 575 FRAP TAE#. 3.9 mL FRAP
TARBIIN 0.1 mL A5 GREERN S mg/mL), R
)G, 1837 CHER/KB B 10 min, T 593 nm ~
RO, DMAFRI I 70% 2.8 4 AR,

FrrfE 2R 22 WE 0.1 mL RAREEA 0.025.
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Fig.1 HPLC-UV liquid chromatogram of American ginseng
stem-leaf saponins before and after transformation
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H (145 Rg6 F4. Rh4. Rg3(S). Rg3(R). Rk1) &
= 0.07 mg/mg 2 EHINE 0.66 mg/mg. A T4

5 Hwang %1 Kim 25015 H#GbEE S A SR 1
TR, Mt NSRS B, T RARTEA
ZEHEEEES NS, H5, AR,
JRNZ AT Rb2. Rd 1) C-20 Ao fa i 24

NS B Re3, MASETH Re3 1 C-20 A gt —
KAy RS A RK1PY, Mtk NS4 Re 4
PRI K SR, AT 2B AR I A 2 2 R, 72
AHEFRH, P NS 21 Rg6. F4. Rhd. 20S-Rg3.
20R-Rg3. Rkl AJfERH THIEANSEH Re. Rb2 M
Rd TERAFEALI AR H B DR AK 7 FTE T

R2 NSEHMREMENEIREE
Table 2 Establishment and content of standard curve of ginsenosides (mg/mg)

S AR AF R, R AGS HAGS
1 Re =534 586x+135 013 0.998 4 0.09+0.00 n.d
2 Rg2(S) =639 489x+470 838 0.998 1 0.03+0.00 0.02+0.00
3 Rb2 =363 918x+32 321 0.999 6 0.12+0.01 0.02+0.00
4 Rd y=479 329x-200 040 0.998 4 0.15+0.02 0.05+0.00
5 Rg6 =755 811x+665 185 0.998 nd 0.03+0.01
6 F4 =220 173x+92 157 0.996 0.05+0.00 0.18+0.02
7 Rh4 =174 604x+40 242 0.998 9 nd 0.16+0.01
8 Rg3(S) =784 394x+160 538 0.998 nd 0.05+0.00
9 Rg3(R) =198 612x+24 675 0.999 5 0.03:+0.00 0.12+0.00
10 Rkl =626 961x+163 506 0.998 6 nd 0.12+0.02
BALLH 0.46:0.02 0.75+0.05
ARARNE 2 0.07+0.00 0.66+0.05

E: ARMUMA L L3645 Rg6. F4. Rhd. Rg3(S). Rg3(R). Rkl.

22 WEHEFEFRAMNE R

22.1 DPPH A ®iki#FREe A

Wk 2 Fros, FAHTERPEES R SRR
HFE DPPH H HZEMIRE), H2IREE IR R . Trolox
(") DPPH H HHAEIERREE I8¢5, WA 0.2 mg/mL i,
Trolox *f DPPH H HHIEIIERZEN 60.48%. WJEN
5 mg/mL B, #EALETEPEEES 220 X DPPH H
HEANERZS N 16.65%81 38.28%, FILAEH,
AL G PEPES 22 2% DPPH [ LTS R RE /175
PRFERE. RSP REA S, ASRBS
DPPH H HHIEIEBRZ R/ NT NS> 240 5, A
REFEASMAET S TS, BASHAmNIM
HANSEFH Re3. Rhl S EAR, MESLEHS
BERANNAOSLREHEES, HHTERT KER
ArREPrEEAS 2E Rg3. Rhl, FiLAESEE
H IR BE /iR . Lee 259t WAL BT G40
ZHE YK DPPH H HIEFRE SN 51%H
86.2%. WA ST NS EHGERS, HPAS
EAF Rg3(S) & EM 0.23 mg/g BEINE 0.46 mg/g.
AL S PR AR S MR A TG M 3 B 1 SR R 2 — T g
RMANSBEH SRR AS EH R3O, fEAM
Fo, PEARTIES A BN S B R SRR
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SEM 0.03 mg/mg BINZE 0.17 mg/mg, Ft LAREEAL P
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J1o AN, SERAE IS IRIIY AT RE A2 A AL P T
2 25 S PUE AR P R 5 A 5 — AR R
Sharma 2ESHGERR, P TidRERRE T ERER
N, BE AR T IR 2 . Manzocco 2R\ hix teth,
#F OUHREED EAGHEEERED. Fr
PA, HUEAIE R ST e S S hi A AR B R T A
AR, MERAERA AR R T AP S

2B TR ATEE
707 AGS c
S 60 =IHAGS =
3 50l E=J Trolox =
o
40t =
s =
H 30r =
qm c —
E 20 F b c b ;
ey —
el %
000 0.5 50
Trolox 0.025 0.05 0.1 0.2
JREWRE / (mg/mL)

2 FARIERFSZEM EHXT DPPH BHHEAVERER
Fig.2 Scavenging effect of American ginseng stem-leaf saponins

on DPPH free radical before and after transformation
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222 ABTS g wik#ikee

Wk 3 FoR, BALRTE TGS AR g A
TERR ABTS H MRS, H 2RI R . Trolox
(1] ABTS" H HHEERRAE 180, WRFE N 0.2 mg/mL i,
Trolox X} ABTS'H HEINERREN 51.37%. IKEAN
5 mg/mL I, #EEALHTfE S 2L A ABTS H
HHFETERR 0 TN 8.24%K11 41.94%, HEALGIUTES 2
-2 ABTS H NSRRGSR 5.

Lee 25N AL AT G L0 S4B ABTS H H
FTERRD I 28.72%F1 72.23%. MALLLSARE)
) DPPH 5 ABTS' [ HFZEGEBRFLLE 70%LL L.
Hwang 251} 7t 2 W5 S BIE FE O T, A S0
DPPH H HiFiERAE /15 ABTS  H 3SR AL 13913
PR E . e, ABTS e yiE L
A& /75 DPPH £ E B b sE 4 BE 77 2 0% 2 2 TEAH
K KRBT, PUPESZEM AR RELTES
-2 Trolox ¥ ABTS H HHENERRAE I hR I H 5
DPPH H HHAETE R EE /I —BU .

60
223 AGS c
S 5ol HAGS =
M == Trolox =
& 40F =
il -
™ 30t =
i =
T oa0p =
= ¢ =
5% 10F c b \: —
0 ab % A 2 \ < =
0.1 0.5 1.0 . 5.0
Trolox 0.025 0.05 0.1 . 0.2

JiEIKE / (mg/mL)
& 3 B AIE T FSZEMEHXT ABTS B EMEMIER
Fig.3 Scavenging effect of American ginseng stem-leaf saponins
on ABTS free radical before and after transformation
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A

E 4 #HUEIRRFSEHEENEES (FRAP )
Fig.4 Reducing power of American ginseng stem-leaf saponins
before and after transformation (FRAP)
BRI IRV RIR =Wt AL RE T RITRAR . —
ANFIRE S B SR RE ST W 4 BR, 78 S mg/mL REE T,

WEAEESZENH 2 EMN FRAP AN
25.22 mg TEAC/g DW, PUS 25 2171 FRAP {54
3.24 mg TEAC/g DW. #AFEALPUEES 2K B 1R R
RE T2 NP ES 2R BN 8 £ ASCIlE VAL AT
JEVEEES A B IG5 RS Hwang P55 H
PHEERJE NSHA NS (38 J5 7] B354 R 25 5
o AL, Gui BT R B SRR SHEAT
PEARGRERE 352 S . ABHFiH, L
R GE VU S22 B 1IE R 715 DPPH H HE R RS
JIRT ABTS H HAETERRAE ST AR RS

23 WHESEEHFxAEK

23.1 HARE EFAE T 252 Bl6 M0y
FAEY 7SR

AN[ERE AL R JS 1 B16 4UiAAvE R S Fws,
7E 0.025~0.1 mg/mL JREEEREN, BEEUES M2
T SRR IRENTE, Bl6 4IAERANLHE T
B 1 Bl E LA PO RS 25 BRI IR
PEEATE S 25 AT B16 4R L H — & I #i ]
YER, (BAEIREE 0.1 mg/mL i, HEELPEES 22
HACEE T B16 4HHIAF SR AR T 90%, RIFFALHT
Ja PGS 28 B 2 R VBl N A 2% B16 4
M= A i B

120l ZAAGS E=S HAGS [JRERH

100}
80}
60

UPAFREER | %

40t

20+

0 % % 4 L
JiEWKE / (mg/mL)

& 5 ®HURIERFSZTEERT B16 4HAHEERRN
Fig.5 Effects of American ginseng stem-leaf saponins on B16
cell proliferation before and after transformation
232 #HAUEE BF S E et 52 Bl6 LA

B4 Z R Bl 7% M 69 %R

MR R RNE R R R G U OB, 4 i R
TP RIS AT i B AR MRS i 6 Fi,
£ 0.025~0.1 mg/mL IKEETEREIN, BEERERIKERER
e, At X 2 L P T R Ml ) 408 £ P BBk i, HL
SRR R AL S NNAIRE R, fERE XS B16
21 L P % G R A A ) A ] s . AE 0.025~
0.05 mg/mL W EETE A, POVES 252 T IR
(AR Y i T A POV E S 2R B, IR R
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Fig.6 Inhibition of saponins from American ginseng stem-leaf
saponins on tyrosinase activity in B16 cells before and after
transformation
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transformation
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