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FREKERESSEES 5 KA
KERSERSHSTN

BEFL,EET,FEE, KR, HAE, BN, R, e K
(RSS2 YA 25U A BRI rh 258l A 5 A QU2 5 M A TR 1
Fe 5 B 24 R e 26 DA R PR AP TR0 IR HOR DS T S0 % T 210023)

WE BM:ETRRAKRFREAL EMAT SR RS W EF, AASRZIEH B LA A RAEHF
W, Tk R ZHRRAEE - KA RS M %% (HPLC - ELSD i) 3 A B 2 3 AL 5 %, 2 4L %,
5 83 34T 57 ; 5 A7 44 - £ )R Dimaonsil ® ODS C (250 mm x 4.6 mm,5 wm) &34, A TR (A) - K
(B)hAhsh48, BB, Ak 1.0 mL - min ', RZ L& G N B 2H5EE 100 C, KA S
2.8 L-min' KRB - TRSRREEMNEAL T TER SESE, AN AL H 5 R A 3RS
MA P SEERESESE AN K KSA A 490,512 nm, RARZARMEE - = @R RES
BRiE(UPLC-TQ MS 3% ) SAAFTRAAREERF ENFE RS ARE S ZRT SN 2T &4 KA
ACQUITY UPLC BEH Amide(100 mm x2. 1 mm,1.7 um) &4, A4 5 mmol + L' ¥ 82 4.5 mmol - L'
LR 4A 0. 2% P BRI KIE R A A4 A, A4 1 mmol - L™ ¥#i 4 1 mmol - L™' #2454 0. 2% P A 49
CHE R A FRBhA B, 46 e, 712 0. 40 mL - min ™' | A% 4 30 °C,# 34 2 pl; e & (ESI) & F &,
EBFHEXLZREEMNRE, R EMRAEKFRT, AWATFEANALHFERS (AL LHE Re AL LI
Rg, AS23F RE AL LF Rb, AL LHF Re AL LH Rb, AL LH Rb, AL LH Rd) 5 7 M3 £
o (FARRPERE A R R B E RRA) FHEE S A T7.10 ~12.75.0. 194 9 ~0. 878 4 mg -
g VB TEHASAPTERSB(PHRIBERESE)S 15 AREAREMRS(L- AR .L-XAR
BR.L-ERBR.y-RATR.L-FRRAR.L-HAR.L-HARR.L-BRRKR.B- WAMR.L- HFARK,
L - 52 Bl L - RABK L - RARBR L-HEBR.L-BAR)FHEZH A 11.03%~18.29% |
7.51~13.58 mg - g ' S TFAWMA, WK 3 ~6 FAHALSAWMA RINEO6FAALAFTTERE S
B8 AMALFERS ISAREABRERS>E TABFERSTATHEERG, 25 A 18.29% |
12.75 mg - g™ '\13.58 mg - g1 .0.878 4 mg- g™, ER:RARAAKFRIFEALAMA S LY XYL
TAAREFM, AMARFRGER , X TERESESAMAALLFERS ISARERERS S T A
BHEERSEZTZ R WY, MAERAGASAMAGHERF YR AL R T FREHF
i
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Differential analysis and evaluation of multiple types of chemical
components in fresh and white ginseng with different growth years

GAO Fang —fang, SHI Ya —ning, LI Yu — qin, ZHANG Zhe,
SHANG Er - xing, SU Shu —lan”, GUO Sheng, DUAN Jin —ao "

(Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization, State Administration of Traditional Chinese Medicine
Key Laboratory of Chinese Medicinal Resources Recycling Utilization, National and Local Collaborative Engineering Center of Chinese Medicinal

Resources Industrialization and Formulae Innovative Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China)

Abstract Objective : To explore the differences of multiple types of chemical constituents in fresh and white gin-
seng with different growth years, which provided reference for the quality control and comprehensive exploitation of
Panax ginseng. Methods: The saponins in ginseng was determined by HPLC — ELSD; Analytical conditions: a Di-
maonsil ® ODS C; (250 mm x4. 6 mm, 5 wm) column was used with (A) — water (B) (gradient elution) as the
mobile phase at a flow rate of 1.0 mL - min ', the temperature of the drift tube was 100 °C , the gas flow rate was
2.8 L - min~'. The UV - Vis spectrophotometric was used to determine the soluble polysaccharides. Glucose and
glucuronic acid were used as reference substances of the neutral polysaccharide and acidic polysaccharide with de-
tection wavelengths of 490 nm and 512 nm, respectively. UPLC =T Q MS was used for analyzing amino acids and
nucleosides of Panax ginseng. Analytical conditions; an ACQUITY UPLC BEH Amide (100 mm x2.1 mm, 1.7
pm) column was used with an aqueous solution containing 5 mmol - L.”' ammonium formate, 5 mmol + L.”" ammoni-
um acetate, and 0.2% formic acid as mobile phase A, and an acetonitrile solution containing I mmol - L.™' ammo-
nium formate, 1 mmol - L™' ammonium acetate, and 0.2% formic acid as mobile phase B with gradient elution at
the flow rate of 0. 40 mL + min~'. Column temperature was 30 °C , and injectionvolume was 2 wl. Electrospray ion
source was adopted with positive ion modes and multi — reaction monitoring and acquisition. Results: Under the
same growth years, the content of 8 ginsenosides ( ginsengside Re, ginsengside Rg,, ginsengside Rf, ginsengside
Rb, , ginsengside Rec, ginsengside Rb,, ginsengside Rb,, ginsengside Rd) and 7 nucleosides (thymine, thymidine,
uridine, adenosine, cytidine, guanosine, adenine) in white ginseng were higher than that in fresh ginseng, with the
average content of 7.10 —=12.75 mg + g 'and 0.195 0 —0.878 4 mg + g™, respectively. The soluble polysaccha-
rides ( neutral polysaccharide, acid polysaccharide ) and 15 amino acids ( L — leucine, L — phenylalanine,
L — tryptophan, gamma — aminobutyric, L —isoleucine, L —valine, L —proline, L — tyrosine, B —alanine, L — threo-
nine, L —glutamine, L — asparagine, L — asparticacid, L — arginine, L — lysine) in fresh ginseng were higher than
that in white ginseng, with the average contents of 11.03% —18.29% and 7.61 —13.58 mg - g~', respectively.
Comparison of 3 —6 years old with fresh ginseng and white ginseng revealed that the highest average total amounts of
soluble polysaccharides, 8 ginsenosides, 15 amino acids and 7 nucleosides were found in the 6 years old ginseng,
which were 18.29% , 12.75 mg - g ' ,13.58 mg - g~',0.878 4 mg - g~'. Conclusion: The contents of multiple
types of components in fresh ginseng and white ginseng from different growth years were different. The total amount
of soluble polysaccharides, 8 ginsenosides, 15 amino acids and 7 nucleosides all increased with growth years. The
results provide scientific basis for efficacy differences and the quality control of fresh ginseng and white ginseng.

Keywords: fresh ginseng; white ginseng; growth years; ginsenosides; polysaccharides; amino acids; nucleo-

sides; content determination
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NZ Panax ginseng C. A. Mey. N1 IFANS)gE
FEW, DI AR ZE R IR, NS RA R
ZETIFEE BRI TR L) 5 b
DR e, MR, R L0 B2, B R A T
KM A i AR SR ML LA AR £ AT g R M SE T
Mo EFETFRELRIMX, E&5AS BT 285,
BER T SRR RDIR LR e R S
BICE S Z MRS 0 NS N B L A
Wy, AN [ A AR RO L2 S0 o3 1) R AR R
FHE NSRRI E . MR 2
MRS Z T 2w SRR R, Hrp,
BEZ A2 2 H T T Y b i WA 2 Fhe i
& S A BT R RS PR HE R,
PRS2 2 2 5 (IR T T s 3 B, (8 i
FEMIz G, AT KA T 2 T i b g R i <5 21
R B BRI 58 T AR A [ A A AR PR fF 2 5 A il 2
2 SeEY B AT IR AT

2020 AF R HrAe N RALFIE 25 M) #5 A\ S Bk
JRAME R NS i s i AR S (AR 3 AN
TR E 853 AT, I AN RESE 4 SO s N2 245 4 i
[t AT 23 )R FH s RORAH (3 — 28 & O HUN
M #835 (HPLC - ELSD )7 (8 4h — ] WAy et i
WU SO T - = T DU AR T R 3 B vk
(UPLC - T Q MS )" %t ok [ A i) A K AFBRAsE 2 5
AS R 2 R R S A% A U AT
2500, LU 1 2 R B A FEAS [ AR R AR BR A
SR AL, D B2 5 AR IS Y 25 8000 B
22 e A NS B i P il PR AR 28 B85 B LAl
1 XFE5RKH

Agilent 1290 Inffinity IT = R0B0AH (35X (58S
A7) s Agilent 1290 Infinity 1T 7 A& IG5 (22
HEE 1] ) s Waters ACQUITY UPLC &4 Xevo TQ
M Mass Lynx ™ i i TAE 3 8004 (Waters A7)
BP211D 7773 2 —H TRV (2 AR A R A
) s ML204 J7 73 2 — i1 1 KF (HERR ) - $EAR 24X
ar AR s UV =5100 5240 - A] WAr 6t EE T ( |
370 A A % A7 BR 22 7 ) 5 Enspire 22 21 A8 8§ b5 X
( PerkinElmer 23 %] ) ; KH - 500DV #7515 Veas (B
AR A AL A PR A 7)) 5 DIS24R s 3 v VR B o0
BLCR I 260 52 A S s B3 A RS 7)) s M67013 i Jig
=it (AR AR AR A A]) 5

X NS 2 Re (41645 52286 -59 -6) A=

RWEHR L

BAF Rg, (Hit45 22427 -39 -0) A S B RI(HLS
52286 - 58 —5) . AZ R Rb, (#it5- 41753 - 43 -
9) AZS B Re (L5 11021 - 14 -0) A S 21} Rb,
(#it5 11021 =13 -9) . AZ B 1T Rb; (k5 68406 -
26 -8) AZ A RA(HES 52705 - 93 -8) Iy T L iAHIA
LR YR A BR 2w A A B R (HIL5 B1611057) |
HIEBE (L5 E1407052) (D — JooK A A8 0 RS (4L
5 110833 —202305 ) Wy F By i T 3500 28 &), R By (it
520231026 ) W TR E TG AT AL THF 58 i, Bt
(L5 110869 ) | & &2 (L5 110927 ) | JRAF (L5
1001290895 ) | Hig fit mg i (k5 1000735415 ) Hg (it
2 1001182662) It (2 101056866 ) .y — ZHIL T
2 (#t5 BCBD3661V) | JREENS (Hit'5 A8626) | &
(fit5 119K15841V) |L - RAFEfE (#t'5 A -8381) |
L - &R (5 F20230927 ) ¥k F Sigma Chemi-
cal Co. (St. Louis, MO),L - RA&H W (=5
C11512944) L - J48 2 (k5 C11584158) B - N4
R (#it 5 C10788055 ). L - %% =& Mt & (it 5
C11144809) \L - 5552 MR (5 C11435950) (L - jfi
ZIR (L5 C1091480 ) I T 1 ifg 22 se MR AE (LB A
FRAH L - B2 2 (it C11475362) L - 522 1R
(It C11495324) L - ZEN &R (L2 20220316) |
L - 4% 0% (it %5 20230318 ) L - Jii 2 IR (it 5
20200522) L - %5 & ik (L5 20220318 ) Il F 224
ARG A BRA ] BT o B S 4 YY) > 98%

LIEFHER (HPLC 2% ) ) B Merck ( Darmstadt) ,
LK Milli - Q 8 4l /KA B i, FH IR B T & TR
(HPLC 2%) W 1 [ 24 97 JI Ak 27 1500 A BR A =) (e
i) HoAth A 2= R A i 4

2017—2020 4E7E 75 MR Pobn B A T4t i ok 3 A
Z JFF 2023 4E9 A G — R, AMSH IS Bk
HE 1 R — A PR EE 2 28 40 ~ 50 °C LT 1M g, e
POKEIRT 12% . i ASHE L G ot h s 25 K2
B AR 58 HOMBHEY) N2 Panax ginseng C.
A. Mey. MR SHEZE, B A fESHE VR TS,
VIR TR OLET ORIk, T - 20 CORFEE A
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=M.
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AR 1o 45 BRI A AR R A il 2 55K
R <12.00% , 474 2020 4 A A RIE I
2y of A I 2 5 K B R AR S S B R
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1 TEEKERHESELEWSAKE
Tab.1 Moisture content of fresh ginseng and white

ginseng with different growth years

B AR okt
(sample (growth years and (moisture
No. ) specification ) content )/ %
X1 3RS (3 years old fresh ginseng) 74.20
S1 3 A M§5(3 years old white ginseng) 11. 89
X2 AARAES (4 years old fresh ginseng) 73.80
2 4 FEA A2 (4 years old white ginseng) 11.80
X3 SARAES(S years old fresh ginseng) 74,90
S3 5 EH A M§3(S years old white ginseng) 10. 90
X4 6 AFEES (6 years old fresh ginsens) 74.10
“ 6 FEH 252 (6 years old white ginseng) 11.50

2.2 BRSO
2.2.1 XPMSEEHS KBRS 21 Re A
Z B Rg, AS B R AS B Rb, A B

5 A
400 -
3
>E 4
200 - 3
M\_ 67
0 T T T
20 40 60

t/ min
1. AZHF Re(ginsengside Re) 2. A& 2 HF Rg, (ginsengside Rg; )
5. AZ % FRe(ginsengside Re) 6. AZ g4 Rb, (ginsengside Rb, )
1 BREMRM(A) 56 FEEMSHFR(B)A HPLC BiEE
Fig. 1

2.2.4 RMERAEER AREWC2. 2. 17 00 R il %
FTE A3 IR S A I 0. 1,0.2.,0.4.,0.6,0. 8., 1.0 mL, 4}
BIET 1 mL g AR =205, 15250, Ml
FRONLRAEXT RE AV G4 R IR B R A ) R i 3

U/mV

3. NS H Rf(ginsengside Rf)
7. NS IEHF Rb; (ginsengside Rby)

Re AZ 2 A Rb, AZ 21 Rb, AZEH Rd 1yXf
HER 3, 0 Y T A O B T i 3R i o3 o e ik R
43512 969. 50 .1 000. 10, 546. 60 , 834. 60, 397. 50 ,
695.10,105.00, 198.70 pg « mL™' B IR & % &,
HIEE

2.2.2 fSER s EERIASHNN 1.0 ¢,
BT 25 mL BB 10 A5 75% B
[\ 1 h, BRI 2 U, &5 IS IO, #8201 0k, ok
JEWRAE IS 2 2 mL, Ok 45 1.0 mL, 13 000 r -
min~" B0 10 min, BT, 3 0. 22 pm BALIERE,
HIEE

2.2.3 k&M K Dimaonsil ® ODS C (250
mm x4. 6 mm,5 pm) @A3EF:, LLOE(A) -K(B) Ny
TEhAH, BB (0 ~ 10 min,5%A—20%A ;10 ~ 35
min,20%A ;35 ~ 37 min,20%A —24%A ;37 ~42 min,
24 %A —26%A ;42 ~ 45 min, 26%A —31%A ;45 ~ 55
min,31%A —32%A ;55 ~ 65 min, 32%A —34A% ;
65 ~67 min,34%A—36%A) , 7% 1.0 mL » min~', 7€
R HA A W s B AR B IR 100 °C, MR =
2.8 L+ min~', JF4E 10 WL, XFBES K 6 4E4E A= Il
FER BRI DL 1, AR AR AR R B2 5 A IS A
wig LA 2,

B
400
4
200
5
3
! 6
2
- A~ 7.8
0 T T T
20 40 60
t/ min

4. N\ )2 H¢ Rb, (ginsengside Rb, )
8. AZ: L H Rd( ginsengside Rd)

HPLC chromatograms of mixed reference substances(A) and sample of 6 yesrs old white ginseng (B)

W10 L, #52. 2. 37 A AP E W T B, LU T
BUA SR BUIE (Y) AP AR , BERE i AR HUE (X))
KA, R/ AL AT S B, A5 2 [0 E T
FEFIAHOC R B SR AR 2
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400 -
“
E 200 FLL“ '
1 A ﬂ ;J
JA_.J — jU\ :

40
/ min

A. 3 4EH: 185 (3 years old fresh ginseng)
2:(4 years old white ginseng)
fresh ginseng) H. 6 4EA:ZEM§Z (6 years old white ginseng)
2 TREKERHESE5EMS HPLC &iFE

B. 3 AEAAEMIZ(3 years old white ginseng)

E. 5 4E: 125 (5 years old fresh ginseng) F. 5 4E4: 4§23 (5 years old white ginseng)

C. 4 2 (4 years old fresh ginseng)
G. 6 4EH: 12 (6 years old

D. 4 4EA A

Fig.2 HPLC chromatograms of fresh ginseng and white ginseng with different growth years

R2 ASEFENSOARR LT EEAREXRY

Tab.2 Regression equations, linear ranges and correlation coefficient of ginsenosides

843 ( component ) [8] 5 77 2 ( regression equation) 2P Yl (linear range ) /g r
NS H Re( ginsonoside Re) Y=1.707X +7.331 0.970 ~9.70 0.999 2
NS H Re, (ginsonoside Rg; ) Y=1.3587X+7.283 5 1.00 ~10. 00 0.999 0
AN Z A Rf( ginsonoside Rf) Y=1.6732X+7.973 6 0.547 ~5.47 0.999 4
NS H Rb, (ginsonoside Rb, ) Y=1.6236X+7.797 1 0.835 ~8.35 0.999 4
AN Z A Re( ginsonoside Re) Y=1.5835X +8.8623 0.398 ~3.98 0.999 5
AN Z A Rb, (ginsonoside Rb, ) Y=1.6355X+7.404 1 0.695 ~6.95 0.999 0
N2 RH Rb, (ginsonoside Rby) Y =1.598 3X +7. 656 0.105 ~1.05 0.999 3
NZ R H Rd(ginsonoside Rd) Y=1.5927X +7.530 4 0.199 ~1.99 0.999 5

2.2.5 REHESRL BCU2. 20 17 IR & IR A R
IR, T2, 2. 37 TSR IE LA 6 IR, Id SRSk
B e i m AR A RSD, R AS B
Rb, AZ &1 Rb, AZE1F Rby AZEH Re AZS
B R AS BT Re ASE A Rg, AS AT RI I
R RSD 43 51K 2.0% . 1.9% . 1.8% . 1.3% .
1.4% 1.1% 2.1% 1.5% ,RSD #J <2.5% , % HI{X
Ak R RAT

2.2.6 FEMIKLE W3 AFEAMSHR(S2),#
“2.2. 2" WUR 5k PAT A 6 A A i TR AR
PEREINAE | 1 SEAE it vh 45 A0 B 1) 0 35 0 06 1 RO 3
B ) H RSD, 5 A S B AT Rb, A S B AT
Rb, AZHE 1 Rb, AZHEAF Re . AZ BT RAAS
B Re AZSEH Rg, MAZ B H R E 5535
H71.57 .1.34.0.096 82 .0.530 1.0.226 4 .1.51.1.70

RWEHR L

0.309 1 mg - g ', RSD 4> 51K 1.9% .2.0% .
1.6% .1.3% . 2.2% .2.4% . 1.5% Fl 2.2% , RSD
¥ <2.5% ,FRAIEEZ R

2.2.7 FROEMIE R B 3 AEA SR
(S2) (A A I 10 pL, 4351 F 0.2 4 8,12 24 h
Fi2. 2. 37 WA TE AR AT I A2 L 10 5% Ak B P 1) i
RIS RSD, 25 A S B Rb, A S B
Rb, AZEAf Rb, AZBH Re ASEHF RIAS
B Re, AZ B Rg, ASRBAF REIEHFLH RSD
AR 1.6% 1.4% 1.8% 2.0% 2.1% . 1.5% .
1.7% 1.9% ,RSD ¥ < 2.5% , 32 B it i 5 v W A
24 hNFEAFRE .

2.2.8 JMAERICRIAE KSR EF RN 3
SEAE A MG AR (S2) 45 6 1, B 0.5 g, 43 SRS %
A 0.796 9 mg » mL™' A% 21 Rb,.0.671 1
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mg - mL™' A2 2 1F Rb, .0.048 64 mg - mL™' A\ £
HAF Rb, .0.266 0 mg - mL~' A& 1F Re.0.113 8
mg - mL' AZ B H Rd.0.760 9 mg - mL~' A&
1 Re.0.872 4 mg - mL™' A% & 1F Rg, .0.155 1

K3 SPASEFEMSMEEKR

Tab.3 Recoveries of eight ginsenosides

2 52, 4
G

mg + mL~' NS AT RE I 400 I %
“2.2.27 W5 vk ) A A, 1 2. 2. 37 I g
U3, R W% Tk E A R ME

# 1 mL, %

s FE B o AL o0t e PR RSD/

( component) (sample)/g  (sample content)/mg  (added)/mg (measured)/mg (recovery)/%  (average recovery)/% %

AZR2H Rb, 0.5123 0.814 6 0.814 6 1.573 8 96. 6 100. 2 1.9
(ginsonoside Rb, ) 0.502 1 0.798 3 0.798 3 1.627 1 101.9
0.503 1 0.799 9 0.799 9 1.607 6 100. 5
0.500 1 0.7952 0.7952 1.5859 99.7
0.499 8 0.794 7 0.794 7 1.6110 101. 4
0.496 9 0.789 9 0.789 9 1.5957 101.0

AZRFH Rb, 0.5123 0. 686 5 0. 686 5 1.3222 96.3 101. 2 1.2
(ginsonoside Rb, ) 0.502 1 0.672 8 0.672 8 1.350 9 100. 4
0.5031 0.674 2 0.674 2 1.3390 99.3
0.500 1 0.670 1 0.670 1 1.367 7 102.0
0.499 8 0. 669 7 0. 669 7 1.3429 100. 3
0.496 9 0.665 7 0.665 7 1.3779 103.5

ASHEAF Rb, 0.5123 0.0496 7 0. 0496 7 0. 093 38 94.0 99.0 1.7
( ginsonoside Rb, ) 0.502 1 0. 048 68 0. 048 68 0.095 22 97.8
0.503 1 0.048 78 0.048 78 0.093 70 96.0
0.500 1 0.048 49 0.048 49 0.095 70 98.7
0.499 8 0.048 46 0. 048 46 0. 094 65 97.17
0.496 9 0.048 17 0.048 17 0.092 93 96.5

0.5123 0.272 0 0.272 0 0.516 2 94.9 100. 9 1.8
ANZ B Re 0.512 3 0.266 6 0.266 6 0.5372 100. 8
(ginsonoside Re) 0.502 1 0.267 1 0.267 1 0.548 7 102.7
0.503 1 0.265 5 0.265 5 0.5355 100. 8
0.500 1 0.265 3 0.265 3 0.5332 100. 5
0.499 8 0.263 8 0.263 8 0.542 6 102.9

AZREH Rd 0.5123 0.116 2 0.116 2 0.2222 95.6 99.3 1.0
(ginsonoside Rd) 0.502 1 0.1139 0.1139 0.220 7 96.9
0.503 1 0.114 2 0.114 2 0.219 2 96.0
0.500 1 0.1135 0.1135 0.2259 99. 6
0.499 8 0.113 4 0.113 4 0.2227 98.2
0.496 9 0.1127 0.1127 0.227 3 100. 8

AZREH Re 0.5123 0.778 7 0.778 7 1.463 9 94.0 98.7 1.2
( ginsonoside Re) 0.502 1 0.763 2 0.763 2 1.482 4 97.1
0.503 1 0.764 7 0.764 7 1.505 2 98.4
0.500 1 0.760 2 0.760 2 1.529 5 100. 6
0.499 8 0.759 7 0.759 7 1.508 5 99.3
0.496 9 0.755 1 0.755 1 1.490 8 98.7
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F2(4)
% FRbE Rt FEf A i A S &S -2 i RSD/
( component ) (sample)/g  (sample content)/mg (added)/mg  (measured)/mg (recovery)/%  (average recovery)/% %
ANZ B4 Rg 0.5123 0.891 4 0.891 4 1.658 2 93.0 99.1 1.9
(ginsonoside Rg, ) 0.502 1 0.873 7 0.873 7 1.680 7 96.2
0.503 1 0.875 4 0.875 4 1.637 3 93.5
0.500 1 0. 870 2 0.870 2 1.671 6 96.0
0.499 8 0.869 7 0.869 7 1.665 0 95.7
0.496 9 0.864 4 0.864 4 1.746 1 101.0
ANZRBF Rf 0.5123 0.158 7 0.158 7 0.298 6 44.5 100. 3 2.1
(ginsonoside Rf) 0.502 1 0.1555 0.1555 0.297 2 45.2
0.503 1 0.1558 0.1558 0.3017 45.8
0.500 1 0.154 9 0.1549 0.306 5 46. 8
0.499 8 0.154 8 0.154 8 0.301 8 46. 1
0.496 9 0.1539 0.1539 0.307 2 47.2
2.2.9 MEMEEMES RS0 KEFRIL3 ~6 149 M rd Re Rb, Rb,
S MBS 1.0 g, AR 22270 o | o Er B =
D A R AR, AR IR 2. 2. 37 I (33 S 2k £
FEOIHT SR ILEE 3 SRR 3 ~ 6 AEAE IS R m N =
WS 8 A AF KA (NS Rb, A S Y
Rb, AZ 1 Rby AZRH Re, NS R AS [
B Re AZ I Rg, AS BT Rl & RIYHES 3
PELZEAARIN L UF L6 4R A S 8 B H AL e '
G R BERER3 AR SRA, OF FLAZ 4 Rb, 5 Gl ¥ o
HARKAFERER TS, ZRIASRIEFEIR G NS = .

RIFEEAE . F— R RAER T, S 8 A4
BHRSBERATEHS  AMShEERENE
TR H NS BAT Rb, AS 21 Rg, AS B
Re, R &2 fifE 4.83 ~10.81 mg - g ',

2.3 w2 RS e

2.3.1 XTHRSEREE  REAECT R R
A BE A AT R R 1 X RS R, 40 BB T 10 mL
SR, M Al K RO A, AR R R
0.973 9 mg - mL ™" (i 25 Bl Xok IRt Vs TR I e A
9. 637 g - mL ™ F ] A B G R SR VA TR
2.3.2 KSR S KRBT SRR
ZH, il NSl v 2 B A i R A R I
ASHE 2.0 g, BT 50 mL BB, i A 4K
20 mL, fITFAEIRAREC 1 h, A 2 K, A IR EUR , T
UE DR 45 IR 2229 10 mL, fin A 3 f5 1T 95% <,
W, 30 40 40, S 24 b, HlUE, UE T T K O BE
20 mLYE ¥ 2 WK, B AW H T, 3 A S0 2 H

RWEHR L

3F 3w 4F AW 5F SW 6F 6W

3F.3 A2 (3 years old fresh ginseng) 4F. 4 4E1E L2 (4 years

old fresh ginseng) 5F.5 4EA: 25 (5 years old fresh ginseng) 6F.6
A HEfE S (6 years old fresh ginseng)
3W.3 4E 4 A Wi 2 (3 years old white ginseng) — 4W. 4 4F 4 A= Al

2:(4 years old white ginseng) 5W.5 4EAE A fifi 2 (5 years old white
ginseng) 6W.6 4E4E A2 (6 years old white ginseng)

3 FAEEKERBSELEMSASETLERISENNER
Fig. 3 Analytical results of ginsenosides in fresh ginseng and white

ginseng with different growth years

A3 RE AR ECT R NS 2 i &, F R 2K % i
FERZE0.2 g - mL™" BIf5,

2.3.3 AMXRFHE PTHEZRCRARY - M
BRvEINGE 3 ~ 6 AR S SRS P 2
o R 0.973 9 mg - mL ™ 2 B X IR L
W0.0.1.0.2.0.4.0.6.0.8.1.0 mL, 2> 3 E T 15
ml B ZERAE T, IR 4K 2 2.0 mL, il 5% K



JPA, zwmswmz=s

Chin J Pharm Anal 2024, 44(10)

- 1729 -

W 0.5 mL, #5) J5 N AMRBR IR 2.5 mL, SE ¢ H)
J& , WA TiE ;100 °C /K 15 min, B 37 RIS T KK 5
T 490 nm KT I RS , DSOS (V) Ak
P, VU0 o v B2 (X)) SRy A Al s 22 ol A o i 2, 19
]9 77 &

Y=2.741 8X +0.034 4 r=0.995 1

LTI 0. 097 39 ~0.973 9 mg - mL ™',

TR TEZS M « SR JFI IR — BRI AE 3 ~ 6 4FA:
fif 2 G AEM SR Z 0 & . R 9. 637 pg -
mlL ™" A 4 I R X IR A TR 0,0.1,0.2.,0.4.,0. 6,
0.8.1.0 mL, 735 # T 15 mL B Z&48 s 4lik
1.0 mL, A 12. 5 mmol - L™ PUBHEREHA RS mL,
BT 100 C/K¥ 10 ming 3N A 0. 125% R IE K
CE0.2 mL, R EIR AT, B F 100 C/K¥ 15 min, ¥
HJE T 512 nm A 0 RUSCRE , AR ISCEE (V)
DNABFR BT i TR BE (X)) S AR bR s il o i 2
(EEIE) sy
Y=33.176X +0.062 6 r=0.998 1
LRPEYEE0.963 7 ~9. 637 pg » mL™',

2.3.4 WAL M A MEREE 2. 3. 17 Ty
B8 P e W R L T AR T 2 O TS R X R AR A
1.0 mL, 43 FF5BE “2. 3. 37 Wi J5 1 4 HEAT 6 YR
FEDE TR PR 2 5 B 2 BRI ) RSD 43
R 2.2% 2. 4% , KWIZANAAE 5 BE RAT -

2.3.5 HEEMIKAR KPR 6 AW S 5
(S4)6 1345 2.0 g, FieHE“2. 3. 27 31 Jy 1 il 4% L3 iy

W W R W 0.4 mL T 15 mL H 384
o B At K 3 2.0 mL, #5642, 3. 37 T “ A 5% A
TRV 0. 5 mL” R EEAE, T 490 nm Y F I W
FE NS ik 205 S O RSD, RS % I
LK 0. 8 mL F 15 mL HIEE I 2l
KZE 1.0 mL,#%42.3. 3" W H{“MA 12.5 mmol - L'
PUBNBR AL 5 mL” EH#AE, T 512 nm BT K
W T NS R 205 & )X RSD, hE 2k
St 2T a5 13. 10% F1 1. 20% , RSD
R 1.9% 2. 2% ,FKWZ DT B R
2.3.6 FREMIAR KPR 6 A S
(S4)6 1345 2.0 g, FieBE“2. 3. 27 301 Jy 1 il 4% L3
VW, A3 W B 0. 4 mL A1 0. 8 mL & F 15 mL H 3
R, HTNE 2 SRk 2, #%92.3.57
TR 5 B EAE , 40 B F 0,20 .40 .60 80,100,120 min
WERC R, NS h 2 SRt 20 & =,
RSD 3 5l Ry 2.2% . 2.0% , 3 W) {3 i V%% WK AE
120 minNE&25E o

2.3.7 JmAERENERIRE  REERIRC RS 2
1) 6 AEAAEMGSAE 5L (S4)6 4y, By 1. 0 g AEE A
S5 i e A R AT R S 42, 3. 27 R vk
il 5 VA R, AR I W R . S5 R L3R 4. ST IR
CEIZHE & & 6 AEAEE M S A (S4) 6 17, T
1.0 g, AEB A A fil v 5 i 1) 8 2 W TR R %o LA
F52. 3. 27 TR J7 i il A A v W, AR DN T Wi
FEo ZER IR 4, FWZ IR0 e 45 R HERA T ¢

R4 ZHEXRMS INEEE YR

Tab.4 Recoveries of polysaccharides

%y iNES TS
(ccomponent) (sample)/g  (sample content)/mg
i Z 4 (neutral polysaccharide ) 1.00 130. 80
1.02 133.42
1.05 137.34
0.990 1 129. 49
1.12 146. 50
0.991 4 129. 49
PR 224 (acid polysaccharide) 1.02 12.38
1. 11 13.48
1.06 12.87
0.990 0 12.02
1.04 12. 63
1.02 12.38

JA S &S P R RSD/
(added)/mg (measured)/mg (recovery)/% (average recovery)/% %
130. 80 255.78 100.7 98.3 2.4
133.42 254.96 95.2
137.34 258.11 9.6
129. 49 248.65 100. 8
146. 50 258.95 96.0
129. 49 266. 89 98.6
12.38 24.79 100. 1 101.3 2.1
13.48 27.10 100. 5
12.87 26. 30 102.2
12. 02 25.13 104.6
12. 63 24.90 98.6
12. 38 25.27 102.2

RO S
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2.3.8 HEMEEMELZ RSN HERS ~6
SRS SIS AR 2.0 g, 23 HI#% 2. 3. 27 TR
J7 5 A B AR P, IR 2. 3. 37 U J5 ik AT
kSRS R TE M SR E AR 40 ANIH]
HERAFREES 5 A IS P 22 5 R ] 10. 36% ~
16. 16% , /P Z B & @y 0. 67%~2. 13% ; 1E[A]—
FERARRRE , 82 1 i 2 Bl MRV 20 5 4
FAMZ: 5k 5T BRI 2R — B, T AR R fef
SAEIN LA 20 i v — 26 22 WK i D SO S5 %
BB ARERAFEBR 6 ARG S A I 2B IR
WS R, B RO ik E) 16. 16% (2. 13%
BT 4 AR GRS SRS R A P E 2 S R T
5 AR, R ERAERAZS /IR 2 S B EE R K
A BRI

20 - k25 (acid polysaccharide)
W EE8E (neutral polysaccharide)

L (polysaccharide content)

3F kY 4F 4W SF S5W 6F 6W

Ed4 FEEKERHESSEMSHESE BESENRIEINER
Fig. 4 Analytical results of neutral polysaccharides and acidic poly-
saccharides in fresh ginseng and white ginseng with different growth

years

2.4 WA IR B i

2.4.1 IRAM I A B RRECT R =
S TR ) A5 A% S M 2 B R X TR i 1, o 4
IR B AL L - 5228 L - RN IR L - 0%
MR vy - B2 TR L - S50 L - SR L - i 2
MR L - B 2Me B - NEM L - &R L - B &t
G L — RAWERE L - RAIR L - K2R L -
[0 AN R E AN IS EN SN TR SN RS N S
AT 73 ok HE P AV, SO AR 52 93551 O 1886271, 63
49.49  484.56, 124.23, 82.86, 228.36, 223.11,
291.97,120. 56, 389. 44 ,398. 95 ,408. 98 .4 692. 15,

RWEHR L

124.09, 19.79, 30.04. 179.93 . 152.89. 17.78,
123. 67 .202. 68 pg - mL~',

2.4.2 L RAEREIS KERRASHGN L0 g,
BT 100 mL BZEHEIE IR, I AR 467K 40 mL, FRE
J&, IR #E 30 min, 25 CHEFE (300 W,40 kHz) #2
B30 min, T8 4K #b 2K &, 557, i U8, BRI
13 000 r + min "0 10 min, B 5 G 0. 22 wm §i
FLUEHE, 15

2.4.3 fat % SR A ACQUITY UPLC BEH
Amide (100 x 2.1 mm, 1.7 pm) o, DS A
5 mmol - L™"H 5% .5 mmol - L' Zia%F10.2% H
FRH KT R S A, L AT 1 mmol « L™ R
# 1 mmol - L™ ZL RN 0. 2% W R 21 75 T
TEhAH B, # VL (0 ~3 min, 10% A;3 ~9 min,
10%A—18%A ;9 ~ 15 min, 18%A—20%A ;15 ~ 16 min,
20%A—46%A ;16 ~ 18 min,46%A ) , i # 0. 40 mL -
min " FER30 °C iR 2 L,

2.4.4 JFUESM B ESTT A Ty =
Z RS (MRM) |, B 404 /L% 3.0 KV, 2 1R
FE 120 °C, iR <R EE 550 °C, 7)<t 1000
L« h™ REESHA 0. 15 mL « min ™' 4EFLH R 50
L« h™' £ B4 fL A I | RE 38 P R 45 LR 5, 4%
i p s> UPLC —T Q MS B[ LA 5,

2.4.5 ZMICRFEHE 2.4 17N HISF RS
XF HR S, R 27K 43 i #f B 1.5 .10 .50 ,100 ,500
5, 280.22 pm GALUE R U8, KR HR 2. 4. 37 il {4,
TSR FN“2. 4. 47 T U S5 HEA T 4 BT, AU T R
(V) RGNARBR, XoF BR 0 V5 W o it Wk FE (X)) S B AR
HEATERME R A, 2 AR h £k, DL S/N =10 i+ 5
LOQ, %543k 6,

2.4.6 AEHERLS B2 417 IR A IR A R
PRI, 45 2. 4. 37 WA B A5 (R 2. 4. 47 TR 3%
FAELLHERE 6 W IL AL B ki, f g
Ho G B - NAMR .y - AT IR L - AR L - 4
HMR L - AR L - 55t @R L - RAATNE L - K&
RAPR L - W L - A2l L - 5508 L - RN
MR L - T2 L - (208 L - KGR W L R
MR S AR E | RIS I T AR Y RSD 43 5]
F1.1% 1.9% 1.0% .4.5% .1.8% .2.9% .3.7% .
31% . 1.6% . 4.3% . 2.4% . 2.5% . 3.1% . 3.0% .
1.6% . 3.8% . 2.6% . 2.0% . 3.9% . 3.6% . 1.7% .
1.7% ,RSD ¥ <5. 0% , FHLEHFE B E BRIt
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Tab.5 Mass spectrometric parameters of nucleosides and amino acids
o t mEssl BT ERST O HLRE  EERER ErEET  MHUBE RiERkR
(ionization  (precursor (quantitative  (cone (collision  (qualitative (cone ( collision
((component) min mode) ion)m/z ion) m/z voltage)/V energy)/eV ion) m/z voltage)/V energy)/eV
Jfg s E ( thymine ) 1.18 [M+H]* 126. 86 53.90 32 22 56. 25 32 14
Ja 5 (thymidine ) 1.19 [M+H]* 243 126.97 10 18 109. 85 10 28
JILEENA (adenine ) 1L.81 [M+H]* 1359 91.37 34 20 87.91 36 16
JRHE (uridine) 1.92 [M+H]* 245. 04 112.92 10 6 74.32 10 6
1 (adenosine ) 2.01 [M+H]* 268. 08 118.96 22 4+ 135.96 18 10
T ( cytidine ) 4.2 [M+H]* 24405 111.94 12 10 94,87 12 38
L - 255 FR (L - leucine) 4.41 [M+H]* 132. 06 86. 02 14 6 43.74 14 22
L - ST95BR( L - phenylalanine) 4.46  [M+H]*  165.97 76.90 16 2 102. 98 16 26
L - 8% 2 (L - tryptophan ) 4.69 [M+H]* 205 117.94 14 24 145.95 14 18
v — I T (gamma — aminobutyric acid)  4.77  [M+H]*  103.9 68.69 14 12 42.88 14 12
L — R fR (L - isoleucine) 4.81 [M+H]* 132.06 86. 02 13 6 68.95 16 10
5,4} guanosine) 4.86 [M+H]*  284.08 151.92 14 12 173.94 36 16
L - 5 R (L - valine) 5.86 [M+H]* 118.13 72.00 13 8 55.00 13 8
L - fifiE 2 (L - proline) 5.93 [M+H]* 115.97 70.20 20 8 70.20 20 36
L — BEER (L — tyrosine) 6.43 [M+H]* 182.1 136.1 19 16 123.00 19 16
B - NER(B - alanine) 7.77 [M+H]* 89.93 43.96 14 6 42.1 30 20
L — SR (L - threonine ) 8.46 [M+H]* 119. 96 73.90 16 10 55.97 16 8
L - &% (L - glutamine ) 9.83 [M+H]* 147. 02 83.99 14 14 55.97 14 16
L - FARENE(L - asparagine) 10.25  [M+H]* 13302 73.94 13 14 86.98 13 14
L - REAF PR (L — asparticacid ) 10.91 [M+H]* 133.94 73.90 18 14 87.91 18 8
L - K58 (L - arginine) 1596 [M+H]*  175.11 69.96 o2 18 115.98 o) 14
L - $EFR (L - lysine) 16.22 [M+H]* 147.03 83.94 16 14 55.98 16 12

2.4.7 FBREVEIRE W6 A S
(S4) PP B 10 L, 73905 0.2 4 .8 12 24 h 4%
“2.4. 3" TR A AR AN 2. 4. 47 TR A AR AT
TR TR A5 A0 ) e 1 RO 313 35 & S L RSD,
R B - ARy - & TR L - 2R L - S
M2 L - SRR L - SR5E AR L - RAWERE L - KA
W L - B R L - A RN L - SRR L - RN
W2 L - MR L - (2R L - KSR M T IR
TR T R IR B~ 2 A 23
0.381 6.,0.629 9.0.301 5.0.108 7.0.159 7.0.165 7,
0.517 5,0.521 8,0.099 25, 0.512 7,0.245 8,
0.094 552, 0.292 7, 0.051 12, 6.17, 0.005 785,
0.02279,0.231 5,0.198 3,0.158 2,0.261 4 i
0.001 925 mg - g~ ,RSD 4} 4 4.3% .1.8% \2.8% .
4.1% , 4.1% | 2.3% . 3.4% . 3.5% . 3.0% . 3.8% .
4.1% . 3.5% . 1.6% . 4.2% . 1.6% | 2.4% | 3.5% .

4.2% 3.2% 2.0% .4.3% Fil 4.2% ,RSD # <5.0% ,
WA RTE 24 h IWEEARUE

2.4.8 FaEMiIE B 6 4 AW S A
(S4) , 4“2, 4. 27 R Jy i P47 & 6 £ kil it
VW, MR IR DU 2, 8 SR AR A TR S B i
VT ARIETHSE RSD, S5 B - AR .y - &
TR L-HRAR.L-WAR.L-HEARL-
LA L - RAMM L - REAER . L- A
MR L - AWM L - R L - RNAR L -
MR L - (AR L - A2 R M M R
BT LSS R i s I A N RS 0 T AR g RSD
Sk 3.6% 3.2% 3.7% 2.3% 3.6% .1.3% .
1.9% .1.9% 4.0% 2.2% 2. 1% 3.4% .3.4% .
3.4% 1.7% .1.6% .1.3% .1.7% 4.0% .3.3% .
3.1% 3.1% ,RSD ¥ <5.0% , & W 75 = % &
RAf

RO S
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. g i 5 15 (thy mine) R 1 +¥(guanosine)
e 126.86>53.90 EST e 284.08>151.92 ESI'
=) =)
E E 4.86
z lOO'I 118 z 100~| h
2 2
i) i)
B 0 5 10 s 20 o0 5 10 15 20
& t/ min & t/ min
Hi) ¥ (thymidine) L-%ZE FR(L-valine)
§ 243>126.97 ESI* § 118.13>70.20 ESI*
= z
G 100] 1.19 Z 100 5.86
5 5
E i E A
B 0 s 10 15 20 B 0 5 10 15 20
= t/ min = t/ min
. JERIEEN% (adenine) . L-Ji & B2 (L-proline)
3 135.96>91.37 ESI' 3 115.97>70.20 ESI*
= z
=100 1.81 Z 100 593
=1 =1 "
5 5
£ ] £ ] L
= 0 S 10 15 20 200 5 10 15 20
= ) = .
= t/ min = t/ min
JRFF (uridine) L-B%Z R (L-tyrosine)
3 245.04>112.92 ESI' 3 182.10>136.10 ESI*
= z
Z 100 1.92 £ 100
2 2 643
E | E
o0 5 10 5 2 o0 3 10 s 20
= t/ min = ¢/ min
: B- T4 Z % (B-alanine)
g ﬂiﬁ(ademsme? ES 89.93>43.96 ESI
= 268.08>118.96 ESI = . )
z 107 5 z 100 771
5 5
2 | 2
EE{ 0 5 10 ) 15 20 EE{ 0 5 IOA 15 20
L t/ min L t/ min
- L-J5 % B(L-threonine)
N fit £ (cytidine) 5 e
% 244.05>111.94 EST" % 119.96>73.9 ESI
100 £ 100
% 4.02 % 8.46
£ E \
B 0 5 10 15 20 20 5 10 15 20
= ¢/ min ] t/ min
- L- 2B (L-glutamine)/L-$5i Z FR (L-lysine
L-3E 3 B (L-leucine)/L- 5 575 2 FR (L -isoleucine) (e ) (LA } 2
S 132.06>86.02 ESI* RS 147.02>83.94 ESI
2 100 L-leucine:4.41 7 icoleucine:4.81 E 100 L-glutamine:9.83 L-lysine:16.22
=1 =1
@E{ 0 S 10 15 20 @E{ 0 5 10 15 20
o t/ min o t/ min
L-Z N E 8 (L-phenylalanine) L-R AW (L-asparagine)
© 165.97>76.90 ESI' © 133.02>73.94 ESI*
=z 100] 4.46 B 100 1025
Z ¥ Z
‘Eﬁ/ 0 S 10 ) 15 20 ‘Eﬁ/ 0 5 IOA 135 20
= t/ min = t/ min
L-RAE R (L-asparticacid
L-BBR(L-tryptophan) 13“( 94>7p3 90 ESI‘)
L 205.00-175.94 ESI* & e
= z
= lOO] 469 = [00-| 10.91
=1 =1
2 2
& | . T T , £ } T r T ,
B 0 5 10 15 20 b 0 5 10 15 20
= t/ min = t/ min
L-H5 % #2(L-arginine)
S v-% 3k ] iR (gamma-aminobutyric acid) S 175.11>69.96 ESI*
> 103.90>68.69 ESI' &
2 100 4.77 2 100 15.90
2 ] 2 -I
E ] E
% 0 5 10 15 20 % 0 5 10 15 20
t/ min t/ min
ES5 SEBRERDRZEFLERS UPLC-T Q MS F

Fig.5 UPLC -T Q MS chromatograms of amino acids and nucleosides

RWEHR L

JPA
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Tab. 6 Regression equations, linear ranges and correlation coefficients of amino acids and nucleosides

%y [al)5 5 A% R LOQ/
( component ) (regression equation ) (linear range) /(g + mL™") ' (pg - mL™")
B - H% % (B - alanine) Y =55.449X +31. 357 0. 584 ~291.97 0.999 4 0.162
~ - &3 T ( gamma — aminobutyric acid) Y =51.748X +288. 51 0. 969 ~484. 56 0.999 7 0.251
L - fifi%# (L - proline) Y =136. 12X +183. 15 0. 457 ~228.36 0.997 2 0.134
L - 5558 (L — valine ) Y =370. 44X +55. 472 0. 166 ~82. 86 0.999 0 0. 124
L - 358 (L - threonine ) Y=199.21X +188.3 0.241 ~120. 56 0.999 0 0.093 0
L - 5:255% (L — isoleucine) Y =149. 02X + 144. 82 0.248 ~124.23 0.999 2 0.084 0
L - KAz (L - asparagine ) Y =81. 653X -46. 24 0. 798 ~398. 95 0.999 0 0. 159
L - K& (L - asparticacid ) Y=27.93X -112.91 0. 818 ~408. 98 0.999 1 0.243
L - Hi5% (L - lysine) Y =76. 655X -506. 81 0.248 ~124.09 0.998 6 0. 106
L - A5 (L - glutamine) Y =141. 67X +290. 53 0.779 ~389. 44 0.999 5 0. 226
L - 25 (L - leucine) Y =157. 03X +90. 251 0.377 ~188.62 0.999 6 0.127
L - 3% (L - phenylalanine) Y =582. 22X +69. 557 0.143 ~71.63 0.998 3 0.079 0
L - B&5% (L - tyrosine) Y =110. 07X +47. 766 0. 446 ~223.11 0.999 5 0. 168
I — {0548 (L - tryptophan ) Y =506. 24X +286. 84 0.099 0 ~49. 49 0.998 2 0.061 0
L - ¥5%#% (L - arginine) Y=110.42X -224. 18 9.38 ~4 692. 15 0.999 4 0.319
J#9F ( thymidine ) Y =277. 87X -700. 83 0. 060 0 ~30. 04 0.999 4 0. 064 0
JfIFF ( cytidine ) Y =400. 42X +13. 455 0.035 6 ~17.78 0.999 5 0.053 0
JRTF (uridine) Y =30. 985X +10. 037 7 0. 360 ~179. 93 0.999 4 0. 147
JI#7F ( adenosine ) Y=837.97X +1 029.2 0.306 ~152. 89 0.999 3 0.135
1,4 ( guanosine) Y =149. 77X +372.75 0.247 ~123. 67 0.998 2 0. 142
i 5 W 5 ( thymine ) Y =246. 13X +336. 12 0.039 6 ~19.79 0.999 0 0.059 0
JIL I ( adenine ) Y =65.99X +71. 868 0. 405 ~202. 68 0.999 5 0.193

2.4.9 JReEMCRIAER ORPERICE RS E 6 4 1 mL 32 4. 27 0I5k s A, 1572, 4. 37
FEAEINSAER (S4)6 13, 503 0.5 ¢, ARG HIMAL TR @G5 2. 4. 47 IUR B & MHE 4R Lk 7,
B A FPAR LRI B 5 A A S AR A X BRI RN IR 4 R MER ] 58

KT DEBRERS RAZEF LRSS LK R

Tab.7 Recoveries of amino acids and nucleosides

o T BSER AR S LS LS
( component) (sample) /& (sample (added)/  (measured)/  (recovery)/ (recovery)/ %
content ) /mg mg mg % %
B - N2 (B - alanine) 0.502 8 0.191 5 0.1915 0.384 1 100.3 100. 2 2.2
0.514 8 0.196 1 0.196 1 0.377 6 96.3
0.4919 0.187 3 0.187 3 0.376 5 100. 5
0.5127 0.1953 0.195 3 0.399 8 102. 4
0.496 7 0.189 2 0.189 2 0.3851 101. 8
0.508 8 0.193 8 0.193 8 0.387 3 99.9
v — &% T R ( gamma — aminobutyric acid) 0.502 8 0.3212 0.3212 0.647 9 100. 9 9.7 1.4
0.514 8 0.328 8 0.328 8 0.6529 99.3
0.4919 0.314 2 0.314 2 0.620 6 98.8
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FR7(4)
W - B & A S A A& P-4 [l g RSD/
( component) (sample) /g ('sample (added)/ (measured)/  (recovery)/ (recovery)/ %
content ) /mg mg mg % %

0.5127 0.3275 0.327 5 0.633 7 96.7
0.496 7 0.317 3 0.3173 0.622 8 98. 1
0.508 8 0.3250 0.3250 0.638 4 98.2

L - ffi% & (L - proline) 0.502 8 0.1514 0.1514 0.3059 101.0 99.9 2.2
0.514 8 0.1550 0.1550 0.3050 98.4
0.4919 0.148 1 0.148 1 0.294 2 99.3
0.5127 0.154 3 0.1543 0.304 7 98.7
0.496 7 0.149 5 0.149 5 0.309 9 103.6
0.508 8 0.153 2 0.1532 0.300 5 98. 1

L - 8198 (L - valine) 0.502 8 0.054 92 0.054 92 0.1103 100. 4 101.0 2.4
0.514 8 0. 056 23 0. 056 23 0.114 0 101.3
0.4919 0.053 73 0.053 73 0.112 6 104. 8
0.5127 0. 056 00 0. 056 00 0.109 2 97.5
0.496 7 0.054 26 0.054 26 0.110 8 102.1
0.508 8 0. 055 57 0. 055 57 0.1113 100. 2

L - 5% (L - threonine) 0.502 8 0.079 91 0.079 91 0.166 3 104.0 100. 3 3.4
0.514 8 0.081 81 0.081 81 0.157 9 96.5
0.4919 0.078 17 0.078 17 0.163 5 104. 6
0.5127 0. 081 48 0.081 48 0.159 2 97.7
0.496 7 0.078 94 0.078 94 0.157 8 99.9
0.508 8 0. 080 85 0. 080 85 0.159 8 98.8

L - 5335582 (L - isoleucine) 0.502 8 0.082 34 0.082 34 0.167 7 101.8 99.4 2.3
0.514 8 0.084 31 0.084 31 0.162 9 96. 6
0.4919 0. 080 56 0. 080 56 0.161 6 100. 3
0.5127 0. 083 96 0. 083 96 0.162 3 96. 6
0.496 7 0.081 35 0.081 35 0.164 4 101.0
0.508 8 0.083 32 0.083 32 0.166 5 99.9

L — RAWMNE (L - asparagine ) 0.502 8 0.264 4 0.264 4 0.523 5 99.0 99.4 3.7
0.514 8 0.270 7 0.270 7 0.5259 97.1
0.4919 0.258 7 0.258 7 0.545 7 105. 5
0.5127 0.269 6 0.269 6 0.547 6 101.5
0.496 7 0.261 2 0.261 2 0.5111 97.8
0.508 8 0.267 6 0.267 6 0.5110 95.5

L - RA&H R (L - asparticacid ) 0.502 8 0.2711 0.2711 0.549 1 101. 3 99.3 3.4
0.514 8 0.277 6 0.277 6 0.523 0 94.2
0.4919 0.265 2 0.265 2 0.5510 103.9
0.5127 0.276 4 0.276 4 0.536 8 97.1
0.496 7 0.267 8 0.267 8 0.5357 100. 0
0.508 8 0.274 3 0.274 3 0.543 6 99. 1

L - %R (L - lysine) 0.502 8 0.049 31 0.049 31 0. 099 09 100. 5 98.2 3.6
0.514 8 0. 050 49 0. 050 49 0. 098 98 98.0
0.4919 0.048 24 0.048 24 0. 096 85 100. 4
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o - R & JmAE S ELE:3 - IR RSD/
( component) (sample) /g ('sample (added)/ (measured)/  (recovery)/ (recovery)/ .
content ) /mg mg mg % %

0.512 7 0. 050 28 0. 050 28 0.102 7 102. 1
0.496 7 0.048 71 0.048 71 0.092 71 95.2
0.508 8 0.049 89 0. 049 89 0. 093 00 93.2

L - & [HE (L - glutamine ) 0.502 8 0.258 1 0.258 1 0.551 4 106. 8 101.3 2.9
0.514 8 0.264 3 0.264 3 0.534 3 101. 1
0.491 9 0.2525 0.2525 0.514 6 101.9
0.5127 0.263 2 0.263 2 0.519 8 98.7
0.496 7 0.2550 0.2550 0.510 2 100. 0
0.508 8 0.261 2 0.261 2 0.519 6 99.5

L - 7558 (L - leucine) 0.502 8 0.1250 0.1250 0.257 9 103.1 100. 2 3.2
0.514 8 0.128 0 0.128 0 0.264 8 103.4
0.4919 0.1223 0.1223 0.240 1 98.2
0.512 7 0.1275 0.127 5 0.242 6 95.1
0.496 7 0.123 5 0.123 5 0.250 4 101. 4
0.508 8 0.126 5 0.126 5 0.2527 99.9

L - KN (L - phenylalanine) 0.502 8 0.047 48 0.047 48 0.097 01 102.2 98.6 3.5
0.514 8 0.048 61 0. 048 61 0.097 55 100. 3
0.4919 0. 046 45 0. 046 45 0.092 47 99.5
0.5127 0.048 41 0.048 41 0.094 19 97.3
0.496 7 0. 046 90 0. 046 90 0.093 63 99.8
0.508 8 0. 048 04 0. 048 04 0. 088 67 92.3

L - F& 5 iR (L - tyrosine) 0.502 8 0.147 9 0.147 9 0.298 1 100. 8 99.2 1.7
0.514 8 0.1514 0.151 4 0.293 5 96.9
0.4919 0.144 7 0.144 7 0.289 6 100. 1
0.5127 0.150 8 0.150 8 0.295 2 97.9
0.496 7 0.146 1 0. 146 1 0.294 2 100. 7
0.508 8 0.149 6 0.149 6 0.295 1 98.6

L - 6% % (L - tryptophan) 0.502 8 0.025 74 0.025 74 0.0534 1 103.8 100. 7 2.1
0.514 8 0. 026 35 0. 026 35 0. 0530 2 100. 6
0.491 9 0.025 18 0.025 18 0.0503 0 99.9
0.5127 0. 026 24 0.026 24 0.0512 6 97.7
0.496 7 0.025 42 0.025 42 0.0518 4 101.9
0.508 8 0. 026 04 0. 026 04 0.0522 3 100. 3

L - ¥5% & (L - arginine) 0.502 8 3.110 1 3.110 1 6.439 1 103.5 99.1 3.2
0.514 8 3.184 3 3.184 3 5.987 7 94.0
0.4919 3.042 7 3.042 7 6.116 1 100. 5
0.5127 3.1713 3.171 3 6.280 1 99.0
0.496 7 3.0725 3.0725 6.104 5 99.3
0.508 8 3.146 9 3.146 9 6.197 9 98.5

Mg $ (thymidine ) 0.502 8 0. 002 986 0. 002 986 0. 005 618 94.1 100. 4 3.9
0.514 8 0.003 058 0.003 058 0. 006 300 103.0
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FR7(4)
W - B & A S A A& P-4 [l g RSD/
( component) (sample) /g ('sample (added)/ (measured)/  (recovery)/ (recovery)/ %
content ) /mg mg mg % %

0.4919 0.002 922 0.002 922 0. 005 776 98.8
0.5127 0. 003 045 0. 003 045 0. 006 108 100. 3
0.496 7 0. 002 950 0. 002 950 0. 006 217 105.4
0.508 8 0. 003 022 0.003 022 0. 006 085 100. 7

MaEF (cytidine) 0.502 8 0.011 79 0.011 79 0.024 71 104. 8 98.9 4.0
0.514 8 0.012 07 0.012 07 0.023 41 97.0
0.491 9 0.011 53 0.011 53 0.023 17 100. 5
0.5127 0.012 02 0.012 02 0.022 49 93.5
0.496 7 0.011 64 0.011 64 0.023 44 100. 6
0.508 8 0.011 93 0.011 93 0.023 10 96.9

JRAF (uridine ) 0.502 8 0.119 3 0.119 3 0.2367 99.2 99.8 2.5
0.514 8 0.122 1 0.122 1 0.234 8 96. 1
0.4919 0.116 7 0.116 7 0.228 9 98.1
0.5127 0.1216 0.121 6 0.243 7 100. 2
0.496 7 0.117 8 0.117 8 0.241 8 102. 6
0.508 8 0.120 7 0.120 7 0.246 8 102.3

8 (adenosine ) 0.502 8 0.1013 0.101 3 0.197 7 97.6 99.7 3.7
0.514 8 0.103 8 0.103 8 0.200 5 96. 6
0.491 9 0.099 1 0.099 1 0.200 0 100.9
0.5127 0.103 3 0.103 3 0.198 5 96. 1
0.496 7 0.100 1 0.100 1 0.2109 105. 3
0.508 8 0.102 5 0.102 5 0.208 9 101.9

15,3 ( guanosine ) 0.502 8 0.081 97 0.081 97 0.157 3 95.9 99.0 2.4
0.514 8 0. 083 93 0. 083 93 0.163 2 97.2
0.491 9 0. 080 20 0. 080 20 0.163 6 102.0
0.5127 0.083 59 0.083 59 0.167 2 100.0
0.496 7 0. 080 98 0. 080 98 0.163 8 101. 1
0.508 8 0.082 94 0.082 94 0.162 4 97.9

it i w8 15 ( thymine ) 0.502 8 0.000 9839 0.0009839 0.001 930 98.1 99.9 2.6
0.514 8 0. 001 007 0.001 007 0.002 016 100. 1
0.491 9 0.000 962 6 0.000962 6 0.001 951 101. 4
0.5127 0.001 003 0.001 003 0. 001 927 96.0
0.496 7 0.0009720 0.0009720 0.001 954 100. 5
0.508 8 0.000 9956 0.000 9956  0.002 055 103.2

NI R4 (adenine ) 0.502 8 0.1343 0.1343 0.254 0 94.6 98.5 3.6
0.514 8 0.137 5 0.137 5 0.266 5 96.9
0.491 9 0.131 4 0.1314 0.274 7 104.5
0.5127 0.1370 0.1370 0.2752 100. 5
0.496 7 0.1327 0.1327 0.259 5 97.8
0.508 8 0.1359 0.1359 0.2629 96.7
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- 1738 - HYM e WMEE
RS AREKERESHEEMSELBPNTAIENELE R (n=3)
Tab.8 Contents of ginsenosides, polysaccharides, amino acids and nucleoside in fresh ginseng and white
ginseng from different growth years
“ri(content)/ (mg - g7')
W 3 442 (3 years old) 4 4EA:(4 years old) 5 44 (S years old) 6 4F4: (6 years old)
IR clas) (component) Bs  LWE  WE WS WS AWE 85 AWS
(fresh (white (fresh (white (fresh (white (fresh (white
ginseng) ginseng) ginseng) ginseng) ginseng)  ginseng)  ginseng) ginseng)
JFEAZ R AZSREH Rb, (ginsonoside Rbl) 111 1.58 1.31 2.14 1.89 2.10 2.40 3.62
( protopanaxadiol — NS AT Rb, (ginsonoside Rb, ) 0.6678 1.34 0.7257 152 0.5540 1.00 ND 1.69
type,]) NS Rb, (ginsonoside Rb,) ND 0.096 96 ND 0.1252 ND 0.095 42 ND 0.160 2
ANZHF Re(ginsonoside Re) 0.7600 0.5309 0.6769 0.677 1 0.439 1 0.7605 0.676 4 1.06
NS AT Rd(ginsonoside Rd) ND 0.2269 0.2450 0.3270 ND 0.291 3 ND 0.356 0
JEANZ = NZ:HF Re( ginsonoside Re) 2.52 1.52 2.32 2.27 2.89 1.47 5.13 2.79
( protopanaxatriol — AZHAT Ry, (ginsonoside Rg; ) 1.55 1.73 3.74 2.73 1.2 2.98 3.28 1.83
type,Il) NS I Rf(ginsonoside Rf) 0.4937 0.3083 0.8253 0.4215 0.5302 0.5141 0.7172 1.24
JEH (ginsonoside) 8 N S (total 8 ginsenoside 7. 10 7.33 9.84 10.21 7.52 9.21 12.20 12.75
components )
3IMABEIF(AS IR, AR 518 4.83 7.37 7. 14 6.00 6.55  10.81 8.24
T Re A Z BT Rgy ) S (total 3
ginsenosides ( ginsenoside Rb,, gin-
senoside Re, ginsenoside Rg; )
Z Wl (polysaccharide)  H: 221 (neutral polysaccharide ) 112. 80 103. 60 157. 60 120. 80 148. 00 113.50 161. 60 130. 80
Y28 (acid polysaccharide ) 11.00 6. 69 16.90 10. 10 16.40 7.46 21.30 12. 10
Z i stz (total polysaccharides ) 123. 80 110. 29 174. 50 130. 90 164. 40 120. 96 182.90 142.90
INTFRILNR (essential B — TNRR (B — alanine) 0.2124 0.06324 0.2088 0.3972 0.1426 0.3987 0.080 71 0.3809
amino acid) Zc;i;ﬁ%TM (gamma —aminobutyric ¢ oes 09 03117 0.6219 0.3766 03059 0.6032 0.601  0.6388
L - iR (L - proline ) 0.136 1 0.02028 0.02999 0.1494 0.02266 0.3074 0.036 19 0.301 1
L = RAHE (L — asparagine ) 0.1115 0.6158 0.04897 0.540 0.790 0.4700 0.2357 0.5259
L - REF PR (L - asparticacid ) 0.5527 0.2378 0.140 1 0.4409 0.6530 0.376 8 1.56 0.5392
L - 52 (L - glutamine ) 0.06331 0.2924 0.04314 0.5619 0.3225 0.4942 0.3026 0.513 4
L - ¥R R (L - arginine ) 7.12 5.51 8.35 5.00 7.65 4.21 10.28 6.19
L - R (L — tyrosine ) 0.1215 0.02541 0.06073 0.1767 0.01964 0.2838 0.037 51 0.294 1
TR L - %52 (L - valine) 0.03856 0.04388 0.03485 0.06452 0.0308 0.1318 004548 0.1092
(nonessential L - &2 (L - threonine) ND 0.03252 0.01515 0.08835 0.01381 0.1269 0.054 76 0.158 9
amino acid) L - 57582 (L — isoleucine ) 0.007 020 0.078 51 0.04957 0.05461 0.01749 0.1930 0.039 62 0.163 8
L - §fi% iR (L - lysine) 0.8018 0.1350 0.1276 0.05194 0.4236 0.1098 0.1032 0.098 07
L - ZKNE PR (L - phenylalanine ) 0.03240 0.04429 0.03268 0.02407 0.0551 0.1124  0.036 76 0.094 43
L - {08 FR (L - tryptophan) 0.05533 0.02640 0.008520 0.067 33 0.01740 0.06457 0.009530 0.051 18
L - 2R (L - leucine) 0.01273 0.07078 0.07065 0.05191 0.01698 0.2517 0.067 16 0.248 6
IR al amino acid) 15 PMEIERMIT R EE (otal 15 amino g 35 7.51 9.84 8.01 10.49 8.13 13.58 10.31
acid components)
1%t (nucleoside ) JRNZERA (adenine ) 0.01966 0.01936 0.02307 0.1559 0.1354 0.2332  0.03596 0.260 7
MR mEnE (thymine ) ND ND ND ND ND 0.000 724 7 ND 0.001 910
HiE (thymidine ) ND 0. 004 630 ND ND ND ND ND 0. 005 790
B (cytidine) 0.006 820 0.02920 0.01194 0.01325 0.01962 0.01566 0.035 68 0.022 87
H%H (adenosine ) 0.1684 0.09590 0.0962 0.1088 0.1387 0.1794 0.1807 0.196 6
A (uridine) ND 0.07397 0.07828 0.109 1 0.1368 0.2683 0.130 1 0.2314
15,3 (guanosine ) ND 0.053 48 0.008 290 0.039 83 ND 0.1179  0.050 81 0.159 1
7 M R BB (total 7 nucleoside 0.1949 0.2765 0.2182 0.4269 0.4305 0.8152 0.4333 0.878 4

components )

7 (notes) : ND. FE7EA T ML ZRAGI PR R , A4 H ( ND refers to not detected at the detection level of the method)
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