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TR 18
THERAZ

HE

FHERARBBERSRT % » £688ARAR (NMR) 2560 R B8P R
(Metabolomic profiling) &E# - & X 8 %% # (Principle Component Analysis, PCA) &
ik KA KA HSE (Systems Biology) #HRESH A A RFHETHBE » RARAS
BHARARAEASEEEZE - ARRALBHYLERNER T & RY{E—BTRERHA 63
R -

#1A NMR #ATRF S L X AS BRI HEBRE  RAERF I ESRT > TERA
MRz AN - FHAEGHHEE (Proteomics) th A K @ F3t P BHAFKMER
BRUBRAEOHSEINTARL BRAGBRADZHRBROWTRHARYE » #5
BEHIUAHSERE  RIRBHRETEZHARE -

FRARNCESRBBERFRAS BRI IRS IV AT E  BAIASLBHAR
ARMAREZES  THAASHARERABITENHKRE - AFER - HABEARA
RAASHSZ BB FEEALAE) - ERELME > MARTHRE (10 o4
EAE) EEEFoRBRERA  AEROERESH I G HERBEHRPHIEEFHAS
A PREFOHAERZEEARANKR - AR EFHOZAHEBELRS - MBEATHKRZ
SDS-PAGE %4 * T38| #4 5% & (P1-P2-P3 P4 -P5) A PMFRPL~P2 &)
SERGELERH A P FEHOSHNA2TKDa R 28KkDa- B A EBRPI-P2 AWML E
TREASLERFRGHYM - FARSEHBY

MSEE C AL~ AR RBERE - S2B4M - ERS AN
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Metabolomic Evaluation and Identification of Cultivated Age
in Ginseng Materials and Commercial Products (2-1)

Wen-Te Chang
China Medical University

ABSTRACT

The cultivated age and harvest seasons are closely related to the quality and
production of ginseng. The perfect and mature ginseng roots are harvested at 6-year-olds
cultivated age. The roots of ginseng collected in 6™ year have the best mass quality and
constant active components. However, in order to distinguish the real cultivated age for
ginseng roots in commercial products, especial the products using ginseng as a powder or
an extract form, a rapid and efficient analytical discipline and method is required. NMR
and proteomic profiling was applied and combined with principal component analysis
(PCA) to figure the profile of various cultivated-age ginseng roots.

In order to look the relation and difference, the fingerprints of different cultivated
ages of ginseng were measured using NMR in combination with PCA. These authorized
samples in different cultivated ages were used to investigate the possible model for the
evaluation and identification of cultivated age in ginseng materials and commercial
products.

The holistic method of metabolomic profiling with multivariate statistics was
established successfully. It is able to build up the standard plot of various cultivated ages
ginsengs for the quality control of ginseng preparations. The fingerprint profiling
measured by NMR for cultivated age ginsengs is an efficient analysis approach with little
sample amount, simple extraction and short measured time (10 min). In the study of
proteomic analysis, the addition of urea in phosphate salt buffer is good for total protein
extraction from dried ginseng samples. Based on the analysis of SDS-PAGE, the content
of proteins P1 and P2 were much more than the other residual proteins and reduced

significantly following the increase of cultivated-ages of ginsengs.

Keywords : Ginseng, Metabolomics, Multivariate statistics, Principal component

analysis



ASRBRABERAXBHL R TE  AERABACARRLSHRAARE
RAFNWIPIN0 0 AL BBBE B ANTABFLBRRER » R
BOARATE ~ BB E - Hm Bk~ 42 A 80 Bp T A da od P P9 43 3 A8 e R 3K o
ERRK AR ERAEORNT BALEREEBE S 15 AL BRARE -
AFERE - RRBEMEEAS FATROEEL S ens 7.

AR B /w# (Araliaceae) A4y  #4h % K Carl A. Meyer 4 1842 4 4
Z + B & Panax & 7 B X pan (all) #= akos (healing) Fréas » &5 % & (all
healing)"* ' e AS A v BEMFERAEI AW THRENE S - BT TERBEH
BB REmE (HAR) —F (BC. 180) ¥ %A AL B LE  BEAW
HE) XA REARTFHEIES (FEAEL) ARENEE > 32 T
PAZHERE  ZHW - RRE - LER - BRIFRA -HEMC RREBHIESE -
MABRRE  ASHFADREEM  REARBLEEEER - i MH BmE
M AGER) T 2T 13 EFBT » AALBSBrE 21 & (46 18.6%)
MEMEZHBERTY  BALEFHOE B EN S (—&45 10-20%) > TAHR
RETEEALZER 2.

AZ ToRe s BB  ARHEAR S £F1LB - RWEEE - L5545
BB DVREE -RELR -BERAR A KB B8 - FXHB I8
BIRBRABEFAE —MRABERRARZE - AREFTLHAELAEETRER
AGRABEA - RELBAREARRAFSERBAA KR >0 5
RS > BAREER - e BIAZHFE N - 5BILCIThEE - IRiE IR
BH -~ RITWBZIMRAHAE - RO DRZ SRR - WL mIk 4 K
RERER - BICATE R AR L 24 - BRFTEBZ/ER - 3B



MR TRAKZEESE " RREEA DY BILCHIKES R > B
ROIBZ KA T OB B IR ALAF IR 0 R B RABATAE R o R AR B BER R -
o MR ERA - BRLRIE - 4FRaYE - HEaRAHN - HRB LD
BRI E By cha N BB R - s ABLEARE KB "
ﬁ%%%@%ﬁﬁm““%iﬁm%ﬁﬂﬁwm’%@%L%mWA¢&Em
BN P ARG SR R A B AR R BT BE LB
AL T

NS AL BT R 54 #1960 FREAE AR EEMERRAHRAN
FE - eh Ui ARRPSHALLY - SEH i BVE - G5 R
W RAEFESRARARY AR TALAEEHAGRR 27 F e Ase s
(ginsenosides) A H UL L& T » A =4 * & 20(S)-protopanaxadiol %
HAMAL_BEALH  fldo A£L £ 3 -Ral’-Ra2’-Ra3:-Rbl:-Rb2:-Rb3 -
-Rc > -Rd % ; & 20(S)-protopanaxatriol & ¥ LA L =B 2 eH » WAL EHF
-Re » -Rf » -Rgl » -Rg2 » -Rhl ; BAR % = #A A oleanolic acid & HF T AL L H
Ro- AL EHLEETEAZFTHET  MEPUALBEFRASLEF R
-Rgl > ABRFHAXEEEZEROBBERZRY °

ASE# Rgl L2 EH




BMTALEH)  AL2B0ALTRBAAL LR - SUBE - WEBARK
R LAY SBEENE ASSBIROABMMRIBARE -5
MEEGFIEE - E3UE - AEBNTEEER  CrNEHE 45
»F&4 10,000~100,000 © 7 sk » AZbaK 0.05%FH4 - E L =+
BRIEILFE RS

AZOBRERARUEYN > TEEY LA NI L EFET - ALAHA
AR BEFUAREA  BHLEHTEY® - —E =54 REH - 4
EREER  —FE4RLH—FLRNUEB > ZEL2RA_EHPHRE  2HK
B BMIE  ARALREE REAEMOALALERBAEEENEMN  REAR
EMARBAIBNEL P BRALEE SR ARBRELE TR R &M
WAEAL ) RILBERBERNERNEG > IR THELEIE > £ E N RILE
AE1395%58 0 AR ELD > BRMI c SHEAPAAZLHAERAE N FEIER
> AR OAL ERBARSET RS  c Bt AR ESIREALR
B EBRAES  NEZM BT THSMYE > —0EE, o

TEHAS  —BREBLERCHISFTRE  BXREMSG » MNERKE
Btk 2aLBhRMTE SHEEEEY > BESEBEEAL - BLAR
—H it —EAA-EFHAESBONERESELRFE - ZRME Yo F
GEHALERRBRSBARS - 0%~ G4HBL - AIUEHES AR
2 -BRG REFURBOFLE - ETELRUNI~EFRUSBEAR > b
SRUNEAEWIMB > KREEHARYE R BBRERTAF T - B
b REBHALH BRI RBNFEAL  THAREERZIS S £H7F
PR R EBFEME - BHET

BHTHE  BTREROTE  BASRMBEZIA ~ $5F - &3 38



AZrr ~ B~ O REFSRA  ARREBRIALT RS AHALE
HEBRRAERRRE  BREANZBEANFARBRRSIBLS  UENHE
HBEREREA - AMFHHEZRERT  BARBAEROALBNHE
£ ERARESFHERARARBES  EEULEERARALEIRES R
M TASHEE - ATHAASMAERRRRASHEHAR  E D
Bt ki 4d ERETUARRBAEARIBZIETNE > LAFH—
R REXBENFIAELTE REEHELRAERLAHS

HNALLRASERHUOAR T E > SBXBRWAL > AHASLH
BRI BRARAEB R RRBEASLRANES  RASROE KRBT RE
REH - ASRABFHHERBFHE K R T MAER S R HHR
FREBBEFHEOTHERSR - AFEKRD 6 F0% > SRERZERBRIZ -
Ko RABARELE 14 FAASLR@BBEIERER > A&BILK > 56
FAEASROK@PENEE Y  LARCERBRIEFALERDYES -
Blhoi§ 2~6 FAANS SR A FERR > RAANCRRAE  BRAETEER &
BREEUETERALELY - BRALEHHLE CHEALEREHY
WEMAEMITS  BELEFEZHEE  SPREARFEL I MEHRD -
BH ASTHAL-RD 1-Rg £ Zehia 2 B4 HRAL-RbE-Rg &3
SEWiaHbp & FRE Yo

BHACARSZHASHRBENBHT AR ESAALEH GBI TA
2L HMSERS P pre B RAESMERE  NRHALEY
#-Rb #-Rg EH Rty ERE &Aﬁﬁﬁﬁiﬁﬁﬁﬂw%ﬁgﬂﬁ@
B AEHNRABHERNOT S EELIUEM I RRABREHN AL RE
e PEFAEFSBHRILRES  LHUASHBALED TSRO FLHA
S B FPRERSARBRIGENFHGFENE  RRAMERS>ZH
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BWEER - BRI FER  EHFFEEZUAEEZ RS (Major compounds)
SEARNBLSEES (QA/QC) M es& R SR AMERMBINE S
BAMEZRENFHREARARE Y

A4t 4 g (Systems Biology) R AR M MRE » MERMHRBEAS
EMGITHSH  RE—EEHF LM E R RMAFEZEHRBHeods
B (Fingerprint) 44 E M ~ #32 > R E LT P49 BM - A3t A
F oo AR # 4 #ATRHE (Wide-spectrum ) 4%, 3 22 2 #4 Bk ( Metabolomic
profiling) &4 RIE » U F M BE > FIARE - B E - TEHAMEHILLE S
AT Bl RABE AR (GC)~ F2k Fik4a B 474k (HPLC)~ g 384 (FT-MS)
U B BELIRE (NMR) > &4 % % $ 43t (Multivariate Statistics) 2% » 4]
%o ¥ 5%, % o # (Principle Component Analysis, PCA) **% » p743 ) 4942 £ % 25 5]

(Standard Plot) » STIXE & ¥ £ 4 04 - X BB E T4y 221k -

BORHPELHERERIIN O Rk CARAFPEBEEH YT E
Ko EHSEXEFEANBERTSODC0 gig » 2L GC-MS 2 NMR 447
WEARFBELARGEHS ARABRERBHICLHEKE L BEAERNE
(peak) WIHHE A E B AR MW GHH Tk FEHH MM L BRI
HRUHFCLEARABRAVE P BRI ALLERE LA T RS HH
MEST X TURANFTEMBESE TR ER - ARH R SRENR
25 - Yang & AJE 2006 4 ¥ 42 4R ¥ o4 — 489 NMR R #5497 38804 PCA 4 % 4
BoH o REARNBERARALT S EEEH P 445 S 5ER6FhE
2UBRAFHEE A3RBAERMNTHBENALE S > FIARSRLHRHE
ERa o4 (PCA) 95 ik > PR B RBFAMALEH A S o JLIF
MEGRAGEL  ARRHRERHRAIRIIVNRATUR PR BH KT &
HEe ZREMTEOBAER -



ERUBAHALYAETER  $HENETHRART —ALEFNHA -
B4R BEF RO BEFRINESERNE > AALFEHHEA RN FI
MELERARAE  RTERALRBBRELLS IR I HIRTIIZSN
EREMTRLEEZGYTRIFER LS - RFEIFKRE - A/ A @8 SDS-PAGE
BREBALZTHECESECHARSFHNBERNES  LBEALFEY S
FRAEALARR AT RAEGR O E - Bt B i EhE o TRE
Bt (Proteomic profiling) BP T AN LR ¥ e B E - AFENH BRI
KBRS RBE - Kim EAE T ALRMGZ O TRSBE  BRRIFS
k A B A5 % 94272 % & GMP (Ginseng major protein) & & ¢ £ 48 ¢
MEHFSLmAE - MRASENERR T X > B &EMAREAFET8 GMP
B WBEAR T —FIMBEERAMTHAMENS > FTEAZE EH
BRETH—HERD

ATBEARAEERFMARALRETHALERNRY - BHRFAF
WAL B THREBERVEMEAEGZS R8I HRERNAS
WE o TR RPRERAALLESEELNES - TN TR EARMZA
Wi EBRBAMEH  FEHBANRESEEE LU FPEERMAES
S EAABERGAGE - A —ERBHEE > WELEEE T REEH
HRBETHEN - SOKUPBLRHR S EHLFO X RANTREH
LEEHERYARARFIUAETANESLERAINERNATE  MAUL
MR AR » EREFRIRENRY » RS GHE (PCA) F4k
AL ZEMBRER  TUB SR AREXELLRYEE > Ml
BPEERRASZEE BEXER - B FREEEHESE (Proteomics)
O T TN TTVRS T PSPy T Vo
GHAMLOBRIRIMTEHNRY > BFRFH ST EE HE > AT



HETEZHAETHR -

oy

S

AHE 0 ARFIEE > F—HAMNAZELIRE (NMR) & &% %48
B#4& (HPLC) RIZR AR A RMOOALBERD » EBAFZIKBEAELE
PR E R D BT EBATHI A TR BB R LB E (Score plot) » 45 B AL
EMEmSndEs ARAL REIPFBETHNHHLERIE - BB
ABHBERBRBTELKEERERSSM Ik FRERI AR EAZ AL EH
BI4EE T 0 AT HR AR E BMAMMARL 0 B RIRAEAT-G G oM
#% (LC-MS/MS) 4# itfies HikeyE4E (Data base) th#t » RETH P8y
MeEmn - FIE  BE—FBUAL T EO T THREEO > - BbT k&
FRSHERZ OB ERIREFAAL T O T By A 3f
EFR-—ERBEREZOE XL EALRFH EAMMLEYIERE S (Marker
protein ) EMBE R — ALRFLZ A MAZ0R A S —HERTEMIEHEL
FRIFERIEAR -



K~ HHRFE
FsAH

1. AHEFRERAHALEHEHREEBEN GMP YERG TR EHEE
HEELBDEBRRE - CBEFEETZIALME - TohHaks

(1.1 26 £RFARMBOALES -
2.1 265 XEAERNBBIRILZ AL -
(3).4 %35 6 £ 5 -

2 GHTHBEWLFAASEHES -

BHRIEER
NMR £ A 2z MeOD (Isotec™, USA )#uo D,0O( Sigma-Aldrich, Germany ).
HPLC % f 4 # #& Methanol $2 Acetonitrile (Merck, Germany ) °
BES  A%EH-Rbl’-Rc’ -Rd ’ -Re » -Rgl (Wako, Japan )
P42 % % : 3-Trimethylsilane propionic acid-D4 sodium salt (TSP) (Merck,

Germany )
ASEE TR EEGEER
NMR 4 B

RAEE A RIFRMH AL BEHRAHS300mg > Bag > HA15ml ek
&P e 0.8 ml MeOD A& 0.8 ml 50% D,O (TSP 1%) - E &

(vortexing) 1 448 » A& % 20 448 » 2K 4% 24 3000 rpm - 30 7548 ©

10



BREZEZRBANMR BIRRE T o 5 5 BTRH -
HPLC %4#7A :

BRARFARIPMGAREM R H 355 500mg - B2 HA 15ml shdk
SERN 0 Ao A 2ml MeOH A& 2ml H,O - E# (vortexing ) 3 448 » #8
F % 30 248 > #R1& 24 3000 rpm 2.0 30 04 o EFER 0.5 ml RERFB &
% — 3,7% Eppendrof tube: oA 0.5 ml 5 MeOH 45 % &5 22 &4 5708 » B4 14000
rpm B8 5 o4k 0 BRI EF R BREBAHPLC HEMRFEF » 23l
TR -
ASEB A ER:

BREBAFFALREALMO01g EEAN LS mL s % ¥ - H—40ik
su B %3] he A 1 mL 45 Extraction Buffer (20 mM sodium phosphate, 500
mM NaCl, pH6.3) > £& Vortex BIZLE & 2 n48 » 39 HREBME  BESD
R aEc (14000 rpm) S 4 ULERIEY - BITHREZ% » REFR
# 24 SDS-PAGE #ATALE G H 0 AER -

ERBRBRA

Brucker AV-400 NMR : Operating at a proton NMR frequency of 400.13
MHz. For each sample, 128 scans of "H-NMR spectra were recorded. The
spectra were referenced to trimethylsilane propionic acid sodium salt
(TSP) at 0.00 ppm for the water extract. TSP (0.1% w/v) was used as

internal standard.

HPLC (High performance liquid chromatography) : Shimadzu LC-10AT vp

HPLC pump, Shimadzu SCL-10A vp system controller, Shimadzu

11



SPD-M10A vp photodiode array detector, Shimadzu SIL-10A anto
injector( Shimadzu, Japan ), Mightysil RP-18 GP 250-4.6 (Sum, analytical)

(Kanto, Japan )

SDS % A 4 8E Bz B8 S %48 (SDS polyacrylamide gel electrophoresis ;
SDS-PAGE, Pharmarcia Biotech, USA)

ASALZ B2 NMR 547

All spectra were recorded on a Brucker AV-400 NMR instrument operating
at proton NMR frequency of 400.13 MHz. For each sample, 128 scans of H-NMR
spectra were recorded with the following parameters: 0.126 Hz/point, pulse width
(PW) =4.0 us (90°), and relaxation delay (RD) = 1.0s. FIDs were Fourier
transformed with LB=1.0 Hz, GB=0 and PC=1.0.

ASE G AN RER

REBAFSEMALEARRY RESH XL EBCAS AR T AT
G4 &% WE B8R E 5 ER 4x sample buffer( 0.15M Tris-HCI, 4.5% SDS,
0.1% bromophenol blue, 10% A -mercaptoethanol ) ¥ » 7 100°C Kis P Ausk 5 4
4 BANTAREHITe) SDS R A MBS (SDS polyacrylamide gel
electrophoresis ; SDS-PAGE ) # mi# ¢ - A 1x electrophoresis running buffer
(3.03g/L Tris-base, 14.4g/L Glycine, 1g/L SDS )28 &£ &€ & 150V 100mM - 15W
( Pharmarcia Biotech, EPS 600) & 7 Z Protein dye 58 Z BB 32 & 3% - IR T8 »
LA Coomas»sje blue staining solution (0.1% R250) #47% & 4 — /e » B A
Destaining solution (10% Methanol, 15% Acetic acidj F8EEHEE é}—i—%}%
Ik o

12



RHEIHMR S BB -

NMR #4543 B #454§ 4 AMIX (v. 3.8, Brucker Biospin ) B $y#&3i% s ASCII
¥ o k93 E (Spectra intensities ) 454k TSP b5 38 % - F) 8 /& &
50.40-510.00 R 3k Fi48 Bl & & 694k % B 3% (integrated regions) o #7452 ASCII
1 £ A MW # A Microsoft Excel Av AF 384532 > K44 B 1L SIMCA-P v.11.0

(Umetrics, Umeé, Sweden ) 4 X s »-2%-# (PCA) #%3t -

13



AS B RBHER T B

ASBIEFARUEG  CHEEPVEEWITEFEE - ZEREH
ASGERMAEZENFM RAFENARRIENER - BRALARLHF
Ao ARBREZER TR ARMBAEL  SIFHTHEELSHIE  LENR
RN R R ELY BRABR - SRAPALHEREENFE
P Bt ALERBREASERS c REBHALHIAR
BNFAEAL  THASZETBERISLS  AMERRBRLEBAEZRE - Bé&
E - ARBAYERIIRPBRRBEALLRBOFS > TURAZRYER

FRERKT - $%%%ﬁm% B RETHAEHRBEREAZLR
ﬁﬁ%%li6$%%k$(@*)ﬁu?%#?%ﬁ%ﬁ%ﬁﬁﬁi%ﬂﬁ
HmEAREARHES > SRS RARMOB ERBERIFN c ASKR2 F4
Bl £~ IR R BRI BAERR L (B=) BN S48
KERBENERESHEABEAETR - MERBE  ALRAEENE /ol
HE MARER S IR BB FTEAREFTHHORHEREZ (BZ)-654%
1o — BB 23R 2 BARER BT ER EREE6 ML
TR ELH S0—80 N % > BRI THE300 2HEUE (Bw) AL%EKE 651
%o AREEREZBRIEZ - B £ E LSRR OFRBHRE R EEY -

%

B A AR > EARTIFFRENMBEASLTKST 3o 5 FAAZTHTE
REBHL 6 FALAHE - BRANMRIY 6 FANAZRLZZRUBET
HER(B— Bw) - SrRAKEn 1 26 EMEALWORRET CHLEE
RKEAZBOOHF > BR0Xk -7 BRIV TURSEBUARELALRES
Z B HERYHIL ié%éﬁ%%%Aztu\ S55C ey B ATRIE - BB SRA
BEAL Bkl T REA-ZHOHF Rk _FHF 126 F4
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BMHEALELBRANAXBRLEEVEREST L AL B RRE S
BRFER -BEBTASELBRABOPFHEETRIL 3 5 6 EALYTIHEE
ERBIRBRARYBROONHET - M1 E6FALNEERTH-ERERE
FIRATR AR T 29% K (BXBL) 2RIt Ens SER6 &
BMRPNEZBENTFHER S FAALERD 6 E4 AL mMEEF@AL Z X
& B o

NMR 35 & B # &9 547

BEUR  AMARBASERERMA - EEHR TR HETLtHA
FNRBET ) RE  ASRTHETEMR > BALHUAEERER - TH %4
AWM o RobbTIAMIAL LB RIFEHFAL L EHHYES -

AFPRA BRI | 2 6 FAASEREMBEREHR « THIE 300
mg #AE s B 15ml 8930 F > fwA 0.8 ml &5 MeOD 32 & 0.8 ml & D,O( P9
@ 0.1%TSP MARE &) - Ed (vortexing) 30 5 > BEREHF 20 548 - B
3000rpm & 30 548 - # L AR RIS E NMR B 2% > #47 NMR 898 % o
4 Bruker 400 NMR &5 'H 2 B3 ¥ » &AL 00 2 A2 20 AE 8% 3 & M ik
Q#NHNMRm%(@AJuwﬁ&m%¢ﬁﬁﬁu@%ﬁﬁ&%%%ﬁ%’
€45 amino acid ~ KIS - HHEE - BSOS UBRALLHE KD - @
£ B8R LM AR5 fldke B #E (sucrose )~ R 4% (fructose ) o &) £ ## (glucose )
Tl 'H-NMR 563 4 9 R o 2 A% 6 "H-NMR B 28 & (B A ) a4 §5.40
(d, J=8.0 Hz) #y3RIT X # & 4 # # 8y anomeric protons (H-1) ; §5.18 (d,
J=7.0Hz) 3% A o-glucose # anomeric protons (H-1) ; §4.60 (d, J=8.0Hz) #&y3n
3% % B-glucose &9 H-1; 84.17 (d, J=10.7 Hz) 3t 5 & ##¢4 fructofuran 2 H-1 ;
84.03 (t, =8.4 Hz) 332 inositol 2 33k + HIA4 R X ik HAa g © o

15



SR L 47 b0 LB A A SR SR B RO e THANMR et B3R5 B
BRAEEEY H-1 B A RENEI - £ 1 2654 A% HNMRA#EET > %o
BA > 55.30 ~ 85.18 £1 54.60 #3EAE 1 EA ALK T IR AL KB
B o ERABEMA R RBLTR  ZHNEH NS FHp - o
283 Yang EALF AR 'HNMR A2 AL E B AT ERORFZR
B ¥ a0 85.30 BB A AL L F P K% glucose &y H-1 33K 5 85.18 B
a-glucose # H-1 84338 84.60 8] & A% & # F ¥ 4 glucose 2 S -glucose &9 H-1
BYERE - 32 1 4 A% glucose 89 H-1 IR F £ R#Am T HOBR > TH
AALGAE—EARBMYBLBRIUBELHEZERER B FERAH
AR B HA T AL 0 AT A A ¢ glucose R $Ri% AR A 4B SR 4G sucrose KK BE AL Ak
BALEEFOBRAING TS BAMHRRELARBENMUET -

KL RET 4586 FAHALTERZ 'HNMR £3# - ERER - £S5 F
R 6EA M ALERELEET 8530 55.18 £ 84.60 69 MITE b EARAT AT
g 'HNMR %85 BrAALBRTESHASSERD (B+H)- Mk
'H-NMR 3% 605 £ 63.0 R » KEAALEHe) Methyl IRBE > ASHER
BB ELE — AL ERER  FRTALBROASELEFHATILERE
SERE -

EREE2 E RS> H (Principle Component Analysis, PCA)

SA4X 382 2232 72 (metabolomic approach) #9¥4 » #§Hh R EH 09 KB

38 4 A % % #4435+ (Multivariate Statistics ) 89 547 > 4140 » £ &% 44 (Principle
Component Analysis, PCA) #9% % CERAFPEREH Y HERL itE %
ExEgAaAnE2BARHTH PN BT ERIRERANERACERS
(Major compounds) &) B R 2% & » M BRI RBEL AL > BFRAER



BONELE 8K 0 % HPLC % NMR 2 k3B - #1M £ K5 54 %3tk
(PCA)» R A GMAMBHRBLOMAE RFHEREE  REXL ¥ IR
# %2 (Standard Plot) e TRB LA RREEX LRSS EHETHR > MEBR
FEERRSZHBE - BEZER THA T EMORRETENRESS -

IR MGsE (PCA) R—EFRAXTEALRHMHAEFTSEEH
(multivariates) 2483k B #4704 BB S3t Mt - AR PCA Tuig % 4
( High dimensional ) &) 2 #7 #3% ° &£ #&1& 4 (Less dimensional ) & £ & %
( Principal component, PC) 2R ¥ » A THREMH A KEHER - B RGBS
B (Plotscores) =T AfAa /ey #k b ABF & (clusters) 8977 XEF&H - Mil§ R Bl a4k

A —ERE W IERE R ME P o AW St ARSI ST DA M R AR R AR RS
WAL LELRE SN RAEHEAFEX LS BHEHREM S
e FER -

1 26 FAS8R ERMEBZ PCA 27 LR

A EH 1 E 65 ALIRKS (AY, BY, CY,DY,EY,FY ) 2 NMR & &
3558 L AMIX B $p3i s ASCIL 4% - 38893 & (Spectra intensities) #§
# TSP A% > Bl 50.40-510.00 B3x 48 F & E 9% 4 B K

(integrated regions ) » F7 4% 2 ASCII #% £ % 44 # A\ Microsoft Excel so A 4 3%4%
3 0 K15 B . SIMCA-Pv.11.0 &3t B E £ o o 47 (PCA) #3t - KB+ —
B RMAE X ey PCl TR BEMES 6 FALHARRE L RBASZHE
S Y ey PC2RITUE AN A R AR - BHERT —ERF OB
TURRANTIHRBASLLHFEHNZEY - S RBLERRALRPIASLRLE
By BB o T4 PCA & loading plot &38| - B+ —885% > &6 FAASL
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126 FALEBREIRESARLSSZ PCA SR

TRITHEARENAZRER— > ATHRSLINREN L EMHALE
oo BB 4 £4 5 FAR 6 FAALEIREHN KRR 4 £:5 5: 6
F Ll 5 &6 51 S S E 612 AR S F 6 21 BATIRA I Ae AR
A e BRET RELHIREALERMKREPCAI I ABE T # &
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ASEQH T o H
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HEEoRBBELRRASREAH ST L BRANPEZEH L EH &R
%%%%%%uﬁ%%%i%&%ﬁ%%%%ﬁii’ﬁ&ué%%ﬁ%ﬁ
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A FREMTBA  BEAZRTEHOEEKE - Rt DT OB RERENTE
B HBEXRTITY  ERRTHIRRAE BERAABLBEFEARH

21
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5
1 ter
! 6
l

B A~ A?‘ﬁlH-NMR640860zy'o 2[8] - 1: H-1 of sucrose, 2: H-1 of

C

terminal glucose in ginsenosides, 3: H-1 of a-glucose, 4: H-1 of
B-glucose and internal glucose in ginsenosides, 5: H-1 of

fructofuran of sucrose, 6: H-2 of inositol.

B+ - A%%4R 'HNMR Z %38 - 1: H-1 of sucrose, 5: H-1 of

fructofuran of sucrose.
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