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W E TR, R RSB 3% - = IR FS AR, H 48T A S WS K H A6 2L
% FFRA S5 KRR P b W RS, 45 A b2 E 2 2 080T, SR H E 45081 (PCA) Al
fitee /N — 3R FN ) 43 B ( PLS-DA ) X3 e AT AL FE | ) FH 30 531) R O 1R B 25 P - A T30 07 0 IR v 25 M Vs AE R AR
KR ; A R IR BIAR AR AT 45 Wk tp 2506 R AR IC WV R E(E 20 A5 S NS TUEES Rk it 5, 450 %
B 3T el b2 M O e SR e Y 14 FREEARIC A 10 FhintthpRicd , Horh 5 R AR T 2 B 5 iR
PR R K, BB S-SR I S e et R R, A 24 5 A S A iR 25 PEARiC 9 BTt L A 45 1S
WHEMHBASH KT ASY, NWas2it hiR, BEZGE FENEEET AS, WESHSEEaGSH T
S PGP C Y X B R AE (R XS S TR, BTV S R FIHLL 24 BNV PR S e 25 T il e R R
ViEES  fm TR TEEES 2R g5 50 wh ik # W Fny A8 AL mT DL we P 2438 it 2 PR A= ik
RURZ IR, P Ak 22008 ] T 00 25 B 25 PR RN, A v 24 26 P 22 S5 5 400 o Rl R 25 25 AL ) A 5 443
ERESLE S

KEIR MLtk NS TINES; gtk

1 5§

N2 Panax ginseng C. A. Mey 5V0S Panax quinquefolium L. [F] R TN NS @MY, — & F 2
RO R RGBT E B RS B R R, NSRS RGN ST R G
I FR G BAT XU T AR 25 2P P 2 VR T AR R BT AR RN (AR IE AR R T4 i
AR B A R A A 2 PR R E R R N EEAR X A A SRR, R e
PEPESEE R B0, M AS A Z NS Z lisha BT ISR 2, AS&Z8H i TA3 2R
S B LS RS R R G . VUSSR LAY T8 0 AE PG PR S TS T & i n T
i PAVELL 2R BIFFE 6 WARGE , PEIELL SR PRI W i AN B, PR B98P PR 40 2 19 2 P 32 32
R T RS R R B AT B0 2

2 2 PR 25 A5 RO T T LA A SRR AR T 7 AR AR 0 RAO0E A s FE AR A, 45 b 24 4k 2 o3
BUIAA G A R AE YD RONAR I . P 2 2T ST 5 1 A ARy 2 A SR T R T A
PRI 222 500 STV AR 250, DN -8 B A A, 2D B R 2 M 2 S 1 R U L S
PER S R ZE- P S IS IR 45 25 5 FERIE PIE P B I PR R BN, R RAE 25 PR A0 ik o™ 5 DA AL SE
P 25 ) R GE T2 AR R k| B TR 1) 2 BRI AP AIE (23 A1 0 AR i 25 PR w0 A
JRBAT TP 2 FERRAR D 1 MR — T TR S S SR B 2 2 S A 2 A Ok ST
B A 730 ) 22 R Rt Al o W o, 3 SR AR AR TN AR W IR 26 | I S ot 2 AL 27 ) A T AR 22
GNP S35 R e rh RARAE T IZ MRS VE T2 1 2 FERRZ MR X Z8- P 43 WA 8 I 4 2 B 32 1
TR TR A] (i S ) S 221 E IR RESS 5 4y T o -2 (- BRIl s s pizy W e
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WO G- AR A . ARWETE R AR 7 A e ROBOR (35 - = DU AR AT B 5 T3k | [] AR Az 00 A B
M3 24 T2 AW B0, 7 e i R MERRYE S A A T A S B PR 25 T T2 &
GEIPEAE I RIRER . BT M2 20 SR 2 e i MR D7 2, 0 i Hh 55 25 PEAH DG Y A DR vk
TERFIERRIC ), FUHARC YR AR 0 A1 25 5, BE MR B P PRLL S B 251 SR M ) D7 Wk 0 DU A 2 25 1R Y
SN O R 24 2 22 S R ) SBORE Al R 2 BRAE AT S 4R BT A AR

2 SEIGERSY

2.1 U5k

Dionex Ultimate 3000 #A /=5 R0 A €435 AL -TSQ Endura = 8 PUH AT BT 5% 1% ( Thermo Scientific 23 ) ) ;
Hypercarb {4354 (100 mm x 2.1 mm,5 wm) —80°C K VK46 ( Thermo Scientific 23 7)) ; BSA224S H,F43
Mr RV (38 2 R T FF 22 AL 28 4 BR 23 7)) 3 Bio-Gen PRO 200 %A% %5 51 3¢ % ( PRO Scientific 7Y 7)) ;
Eppendorf AG 22331 Hamburg 5.0 HL ( 2 [E Eppendorf 23 7] ) ; Vortex-Genie2 A i€ #i% 1% #% ( Scientific
Industries A ] ) o

Z M (H110868) B FARZE (L137183) A H'E LR E (N107258) S-F2 @ (S111161) |5-F8 50|
Wt 22 (H133485) SRR (T103976) H &ML (A110749) A& MR (G103978) A& MENE (G105425) (K
KR (A108708 ) | 2 1 2 (' T103829) | 22 % % ( S103483) . #H JHie (H110868) . 3,4- - F LA 2 —
(D9753 ) Xof A it g T Bl TN w5 2 R (231123) L BENEFK ( A0084 ) Al B 2% (211835) . KN
MR (125942 ) | 3-H & JE % e (913916 ) | 3-H S S 4552 38 78 £ T (H946340) | 3, 4-— F5 5t Ja tk 2
(D0582) 4-FKE-3-FH & I i Mk R (73538) | 1= 7 B R ( ASB-00008328-100) .3, 4- - F2 I IK 2 FR ( ASB-
00004635-100 ) % RS0 T H R gl A wl; WEE I ERFI O (3% 26, Fisher A W) o 5280 KR
Milli-Q #B4tisK

fif NS FEEFEHES (4 454 ) I A S BT B @K F P I 25 K2 Tl e b funkk A3
J& N2 Panax ginseng C. A. Mey FIPEI£S Panax quinquefolium L. TR, ASHEHESLE ST
TEEAS, ABSMPHA S L8 S7EH T, LR E A,

SD K EL(SPF ¢, %, 180 ~200 g) , W T il T KA AEME AL BRAF, B H1IES SCXK (1) 2015-
0001, ASSEYG 28K AR B 25 K7 S0 s WA B ZE 51 25 HIL i
2.2 EWHE
2.2.1 BIBESFRIEEH (1) &#5H WaHE: 0. 1% HER-HEE; Wk, 0.2 mL/min; ¥, 25°C;
HERERE. 2 wL; BBEEVEE . 0 ~3 min,0% I, 3 ~10 min,0% ~100% HEE; 10 ~12 min,100% ~0% H
B, (2) A MRS TR (ESD) R IE S 8L, 2 5 2 F B/ (MRM) , B4 %
h 3.5 kV, B AL RE R 300°C 5 FALARIRIE R 300°C 5 #5340 arb; HHBY WK 10 arb,
2.2.2 MBRAGSHAERNHE S0KRREEM(DA) B EREE), EHHE LIREZE(NE)
5P (5-HT) | 5-F2 5L 2R (5-HIAA ) | BEE R (Tyr) . HER (Gly) . BEM (Glu) . & &MLk
(Gln) . REGEMR(Asp) . LWL (Tau) . 2222 (Ser) . 4 (His) | 3,4- R IIEZ —F(DHPG) | {4
ZMR(Try) . SRR ( Ach) | HRIEZR (Mel) | RTNZRR (Phe) | 3-H A KB (3-MT) | 3-H 4 -F2 2k
W RE(MHPG) | 3,4- 53 Mkl (DOMA) | 4-F2 K-3-H S B Ak B2 (VMA) | B & B BZ (HVA) |
3,4- " FHFIR L (DOPAC) XF R 145 5 mg, DL 0. 1% HIRIAMIFE R ZE S mL, LA E N 1 mg/mL %
T, P TR T AR AN [ R B (R B o T, P T S b i 2k

W 2454 R W AN WS (5 80 HIH) , FRIRZG A K3 K 300 g, A 8 ff5fE 75% L BEIMIRARIN 2 W, 55—k
2 h, BB 1.5 h BB B IR PRRIENR ,50°C /KW 251, -l 2 BR800, RIAS 4% 25 b1 S 2 3 e,
THCHI P S I B 4 2T
2.2.3 YW RFEALE ENHERSE L EE B S A RA . NS, a3, NS
FIVEFELL S, 425 4 ¢/kg,20 mL/kg #E 5 45245, X REAHE 18 45 28K K 1 IR %2k 8 A,

WSk AbFE R B, BUM2E T oK & 10 min, T 4°C L 12000 r/min 5.0 20 min, B R, B
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100 L IM3E, A 400 wL 5, ¥%%% 1 min, & 10 min, T 4°C LA 12000 r/min 50> 15 min, B FIEHK,
1t 0.22 pm JEE

2.2.4 HEHIT RAZICEIT P IE (SIMCA-P + 13.0) , LASS 4 il i 284k 24 ) o 19 5 1 M 40
AL AT F L5 53HT (PCA ) Al f5e /N — 3 H IS A HU 4347 ( PLS-DA)

3 #£R5ite

3.1 #HEUEYRESHREEIE-= 5 MR RSN S8 7 EEG)

TERTIARIESE TAEFERNE I, JE ST 24 Flif e (b 2740 S i ROBOR €0 - = B DU AR A B o p ik 7'
Pk RESEANER | PR, BCHNES A, R AR AT 2 04, & Rl ) i ek 0 /8 4k
PEYEFE AHCREANER 1 PR, SRR H A% RSD 8 0.9% ~9.0% ,iE2:E 3 H, H HIFE %
JE RSD A 1.1% ~9.0% , #ERf)E RSD 5 2.9% ~7.0% ,JINFEREICE N 97.5% ~103.9% , 450K W &
T DN A0 PR %5 2 RN MR B R PR 2 A BT oK
£ 1 24 FMRALAY B BT R AR S8

Table 1 Parameters of 24 neurochemicals in mass spectrometric acquisition
(RS2 RRR Y £ EL Py o . e & /\" .
Yo. B %ii';ﬂl? %Eﬁ?] AR L gﬁﬁiiﬁ Sl
eurochemicals time transition Linear equation (mg/L) coefﬁ;zlent marker
('min) (m/z) (R%)
1 4-REE3-FEEmBER (VMA)  1.23  199.15>180.93 y=26.6x+8.7 0.05~1.0 0.9990 i Warm
2 3, 4-ZRILRAMKER (DOMA) 1.25  185.15>149.06 y=6.8x+2.6 0.1~5.0 0.9997 i Warm
3 3 4-ZRIELTEE (DHPG) 1.28  171.12>89.04 y=9.8x+8.9 1~50 0.9997 & Warm
4 ZHf% (His) 1.34  112.20>95.23 y=359.2x-54.8 1~50 0.9938 Bt Cold
5 LBEHIAEE (Ach) 1.56  146.15>87.24 y=1.2x+1.6 5~100 0.9987 i Warm
6 HZEM(Gly) 1.70 76.30>48. 56 y=29.2x-2.3 0.05~1.0 0.9970 it Cold
7 22FJR (Ser) 1.78  106.18>60.38 y=25.6x+2.5 0.01 ~0.5 0.9993 Bt Cold
8 B EME (E) 1.97  184.08>166. 10 y=2.5x+34.0 1~50 0.9992 R Warm
9 HHEME (Mel) 2.00  233.08>216.08 y=1.2x+65.5 1 ~100 0.9993 I Cold
10 AR (Tau) 2.01  126.10>108.12 y=2.9x+1.8 0.2~10 0.9985 i Warm
1 %‘“iﬁﬁ‘(%“’ﬁ%i&é:ﬁ 2.02  185.15>126. 10 y=36. 1245. 1 0.5 ~50 0.9995 B Cold
12 5-FffE (5-HT) 2.11  177.10>160.13 y=8.2x+55.6 600 ~3.0x10*  0.9996 7t Cold
13 EEEE (HVA) 2.17  183.12>137.11 y=1.0x+2.9 5 ~100 0.9997 7t Cold
14 S52IEM|NEZ R (5-HIAA) 2.18  192.03>110.10 y=7.4X+559.6 1 ~100 0.9993 Uit Cold
15 (A58 (Try) 2.30  205.05>188.08 y=6.4x+447.8 0.1~5 0.9993 1 Cold
16 A&/ (Gln) 2.33  147.13>130.15 y=4.3x+1.2 4 ~200 0.9997 i Warm
17 RAZW (Asp) 2.61 134.13>74.30 y=2.lx+1.1 0.1~50 0.9995 i Warm
18 AR (Gl) 2.76  148.08>84.25 y=5.0x+5.9 0.2 ~100 0.9994 & Warm
19 XHHE LIRE (NE) 8.78  170.08>152.08 y=476.5x-5.9 0.05~1.0 0.9997 i Warm
20 3,4-"RHIRZM (DOPAC) 8.81  169.15>123.11 y=1.1x+4.3 1 ~50 0.9986 7t Cold
21 ZUfE (DA) 11.27  154.10>137.10 y=569. 1x-2.7 0.1~5.0 0.9989 i Warm
22 MR (Tyr) 12.85  182.05>164.98 y=5.3x+9.9 1~50 0.9978 i Warm
23 3-HE AR (3-MT) 13.11  168.15>151.11 y=6.5x+10.3 5 ~100 0.9966 i Warm
24 KN (Phe) 17.03  166.15>120.17 y=368.8x-8.2 0.05~1.0 0.9998 i Warm

3.2 KRROEHPHENFZMRSHELSH

24 it e Al Wy e AN [R12E 5 BRI 3% P 035 20 o ROBORE (3% - — i DU AR B I 2, SR 22
JLGEH M (SIMCA-P + 13.0) I ik AL BEE . LA AL N #h 24024 i &5 B et A2 i, BEAT 320
G30HT (PCA) X FT A AEAHEA T RARTEA A X 53, USRS — 2 Lo S — 320000 A AL AR AR A i 15
BB (B 1) o 55— o FEE — 3o TR 94, 6% Y78 5 5 BIME & 1748 KER 73 rAEAF B o
HIPE 1 AU, 28 FO R NS LS PSP S A X 0y R, JF A NARX e, Rt
X 4 P2 R AT A X A Y BCRA T, S SR AR A T LAS i rp 24 2
PEX AR RZ R, 7T TR R 25 R 25 PRI
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S AR/ N TR ) P 51 2R BOR R 5 o 2525 .
VRS ER IO . AR IELE R 46 i d5 /N — 7 ol
S SR PR ( PLS-DA ) B FH T 2 4 7 U P A o
SEI G AT AR T 2R 2, 1 T o -
Z A=) B AR O 25 ME AR SRR AR IC Y . LR IR 15 -10 -5 0 510 15

RY )00 R EAE 25 PR AR SRR IE AR 12 1) nT AR &, UL
Bl 2,755 1 ~24 43R ER 1 g AH X {5 Bt ] HE
FEiY 24 FhbRicd
FH ETA] I, 24 Pk Ak g i rh 5 14 Fh PR
e B A R B IE{E,: B 18 Glu,24. Phe,
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| 1 Ll
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Fig.1 Score scatter plot of principal component analysis

(PCA) of different experimental groups
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Tau, 23: 3-MT, 22: Tyr. 5: Ach, 19: NE, 21 DA,
3. DHPG, o] Wi R il EAric ; 1M 10 Fhgh tdsid
Y B R B T, B 6. Gly,12. 5-HT,13.
HVA 9. Mel 4. His.7: Ser.20. DOPAC. 14. 5-
HIAA 15 Try 11: MHPG, ] #IWi H R mitedric . iR
PEFRICHI T Glu 190 51 232 B0 K, 3R B X I 1 24
PRI K, HoR K Phe, 1 DHPG R3] 51 2 501 Ky
0.0015 , X M2 s RN i 2 5 A3 Gly 5 BitEds
ICAEAH O HUAH S de K, H Oy 5-HT, 1 MHPG (1)
AN B P2 XHR AR A bR iC )
ATV RR E 4 5 0 BV AT S HAS [R5 PR

2P R BRI 14 FEMEZEEARICH T, Glu Hi Gln FEAS EBERE B A /E R K Al 2B A, 76 AR P ik
P ER A A rp 5 SR A, Gln 2 R Y — P RE B UR, v i AR K ALAE . Phe 5 Tyr —
A I Bl 23 B R, S SRS AR A8 . Asp REVE Y I A AR D e, NE
AV B, R0 A TG S AR 1 25 % 2 A AR B DD REAC BH AT . Tau W] 23R HLAR N 400 2 B2 AR
A ORI A 2508 . 3-MT P87 AR50, X0 I 16 shill AT E . Ach EE S THLAL
MG h SRS Yok BEIR S ERGEFLZ S IETT . DA S5 ZREE FE 45 S R B BE A AT
A P HUARDTN BLRE ST ABTIABEIME T o 25 LT WL, IR PR 25 MR pRic ) B R E AL RE AR, e pL
RPN R GE IR, $2 e AR A 28 R G XA PR S AR W D T T A2 B 0% R B S E

M2 HERRICY Gly — MR 22358 5T, Ser AT LIHI 40 20 024 A PETRIE , R IEAR AP 1 254
FH o S-HT JE 355 4 2575 B (1) — Fofr 30 52 (%) 300 350 o 2290 5, 2 59 i W AU 0 4 L 25 A L ) R %) 9115
Mel A SR H 28 N 43 U0 G 28 15 3 MR R B A P S5 BT S8fb BB 77, Try J& 5-HT BYRTA,5-HIAA /£
S-HTHAC I =4 LA S 5-HT 0] 23 Ak A R Mel, B 4117 110555 107 3580 5 7, 80 15 K5 =40 8 R g 5 M R
His JE—F L6 SY 0, 2 S5IEHR R0 RIETETT & TIRE . mT LR A B vk 25 PEARiC 4
HBELAT AR X 0 22 R G XA PEAVE R Dl S35 3 R 1 35 52 7 BE T, DA e /s FE it 1 A= W e vk
3.4 ETHEUEYRMNEFISHEIRCIRA

Zhou 25" ABIRGE FE W, R IARAERR IC 90 A RFAE B 2 A o] 050 v 25 250 22 5% AR 9 7 L3 I
KM PLS-DA AU i H A AR iC W) i R AR BT 2647 LT, DL 14 FR PERR iC ) F 10 Fh Btk dsic
YR REIE(EARIA . anlE 3 R IRPEFRIC I R AR IC I E NS S TUTES PTELLS S A PRI
SIARAEAE B8 25 5 ) O HARREAE A /N 5 2 P T v R LA A DG
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Fig.2  Visual plot of characteristic property of ginseng

and American ginseng
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Fig.3 Score contribution of characteristic property marker of ( A) ginseng group, (B) red ginseng group,

(C) American ginseng group and (D) red American ginseng group
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AR AEL A1 175 00 RT LI Hp 25 28 P I A AR
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SR N IE (R, R PR TC P 28 10~ 4 BT of IO B AR AEAE D (8, DRk, PR SR o e, 7 o
élé%éﬂ%éﬁ‘fﬁfﬁaﬁ?ﬂ?ﬁﬁ?ﬁ@( K 3D) st PERR I A 28 Ak 2 1 S5 T Xk 7 A R B A TE AR, T M A
PZALE ) BT L A R A M8, AT D PR LL 2RI e . SVOVES AN AL, Ti L 24
PR R IC A 2 Al W SO X I AR AL P /N T D 24, Tl P s M 8 A~ 1 it i X 7 ) A A
(ES VISR AV, IR PP S A 251 LR A S Y S

XF HVEPRLL S 5 NS A& bR IR e (a0 A 18], NS4l @ﬁﬂﬁi%ﬂc%% JI %ok IO H)
AEAE A AR, T VU AELL S 21 AR O A 28 A 2 Wy T P 0 7 B8 R AR AR TR, T DAL E , HL il i B8 DY AR £
SR TEBVEES TR, (H AR ZG AT R I e, TS R I A IR

4 %8

STzl M, N ORI (- = SE OB BB BOR 458 2o ge iR T ik 4
NS TS RIIEH] A 25 PEREATIEST . 08 45 SRR G A TR A E R AR iC ) 14 B, S PR OG Y
IEAERHIERRICY) 10 Fh Sl X AEARICH 0 AT AL S0 A R AR AL 0 A1 22 53 20 A, EIIE 1A Ge b A
LLSAR e BRI ST NS ROV, [RIHRI P20 2 251 O F B R RE AR B U TS
AN TR PUPES 2GR O Hh A 25 PEAH G A= I AR e M) HA 8 1 ML s 22 28 8 PN 20 R
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Influence of Process on Ginseng and American Ginseng Property
by Neurochemistry Analysis

HUANG Xin*', WANG Ni', ZHANG Na', YUE Hao', LIU Shu-Ying*'?
"( Changchun University of Chinese Medicine, Jilin Ginseng Academy, Changchun 130117, China
8 Y g i 8
*( Changchun Center of Mass Spectrometry, Changchun Institute of Applied Chemistry
Chinese Academy of Sciences, Changchun 130022, China)

Abstract On the basis of the neurochemistry analysis, the effects of ginseng, American ginseng, red ginseng
and red American ginseng on 24 neurochemicals in rat plasma were investigated by UPLC-QQQ-MS.
Combined with chemometrics multivariate statistical analysis, the data were processed by principal component
analysis (PCA) and partial least squares discriminant pattern recognition analysis ( PLS-DA). By means of
the discriminant coefficient and score contribution of recognition model, potential warm and cool properties
markers were screened out and the properties difference of ginseng, American ginseng and their processed ones
were evaluated. The result showed that 14 kinds of neurochemicals were discovered to be the warm property
markers and 10 were cool property markers of ginseng. Among those markers, Glu and Phe presented the most
significant effect on warm property, and Gly and 5-HT showed most correlation with cool property. The scores
of warm property markers were positive and the corresponding score of red ginseng group was greater than that
of ginseng group, demonstrated that the property of red ginseng was warmer than ginseng. For the American
ginseng and red American ginseng groups, the scores of cool property markers were positive and cool property
of red American ginseng was less than American ginseng. The influence of processing on the property of
American ginseng was demonstrated for the first time. The changes of neurochemicals could reflect the
influence of warm and cool property on organisms and neurochemistry analysis method could be applied to
evaluate the property effect of traditional Chinese medicine. This research provides a methodology reference for
the study of the material basis and pharmacological mechanism of the Chinese medicine property difference.
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