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W E: BR #257 HPLC feQUERE 5 2 s & e ik, 458 BT, MR E -Gk HL (Nuangong Qiwei Pills,
NQP) HIFif. 753% M RP-HPLC v, ik A Grace Alltima HP Cis A% (250 mm X 4.6 mm, 5 pum); WiaEhH Ny FEE-K,
RN ARBUAEAN 1.0 mL/min; RPN 220 nm. 5 4 FAF= 40 14 5t NQP M THRSUEIE & 4 Fhabr 4k 22 i sy
SEWE, FAAFE R SPSS 20.0 X7 5 HE 24T R MA@ SIMCA 14.1 B A% NQP 4 FhUE & s
BT ERA 5387 (principal component analysis, PCA) FR G GG AT Z 0. R 857 7 NQP fagu &k,
FJLUCER Y 21 AN LI, SARAE. T, WERE. SR8 4 R25H, E8EEHLUE >0.98; XA MR N (6 5
). THM (8 5. AEHEAMRE (14 51, AR THEm (20 5 4 Fib2Eor, RESE TN 0.120~0.416+
1.574~5.018. 0.103~0.205. 0.093~0.139 mg/g; 4V I7RKREEE N 15 B, 14 HLFE AL @ R0k 3 2%, PCA 4505
AR EE R — 5 WX A T AR AR Bl AT TR 2 e/ —3R-HI A A AT A AT, R2 N 0.696, Q24 0.597, HIKT
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Quality evaluation of Nuangong Qiwei Pills by HPLC fingerprint and multi-
component content determination combined with chemometrics
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Medicine, Hohhot 010020, China

Abstract: Objective To establish HPLC fingerprint and multi-component content determination method, combined with chemometrics,
to evaluate the quality of Nuangong Qiwei Pills (NQP, HBZ & LIk #L). Methods RP-HPLC was performed on a Grace Alltima HP Cig
(250 mm % 4.6 mm, 5 pm) column with methanol-water gradient elution as mobile phase. The volume flow rate was 1.0 mL/L, and the
detection wavelength was 220 nm. A total of 14 batches of sample from four pharmaceutical enterprise were studied by fingerprint
analysis and determination of four index chemical components. Cluster analysis of chromatographic data was performed with SPSS
20.0 by chemical pattern recognition method and principal component analysis was performed with SIMCA 14.1 of NQP. Results
The fingerprint of NQP was established, and 21 common peaks were calibrated, which belonged to four traditional Chinese medicinal
materials: Chenxiang (4quilariae Lignum Resinatum), Dingxiang (Caryophylli Flos), Roudoukou (Myristicae Semen), Doukou (Amomi
Fructus Rotundus), fingerprint similarity were all above 0.98, four chemical components of agarotetrol (peak 4), eugenol (peak 8),
myrislignan (peak 14), dehydrodiisoeugenol (peak 20) were identified by reference substances. The contents were 0.120—0.416,
1.574—5.018, 0.103—0.205, 0.093—0.139 mg/g. When the squared euclidean distance is 15, 14 batches of samples are divided into
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three class according to the pharmaceutical company, and the results of cluster analysis and principal component analysis were

consistent. Through orthogonal partial least squares-discriminant analysis modeling analysis with common peak-peak area as variable,
Rx* was 0.696 and Q% was 0.597, both of which were greater than 0.5, the established model was stable and reliable, and the four

chemical components identified by the reference were all important difference marker compounds. Conclusion The fingerprint and

content determination method were accurate and reliable, which can be used for quality control and comprehensive evaluation of NQP.

Key words: Nuangong Qiwei Pills; fingerprint; HPLC; agarotetrol; eugenol; myrislignan; dehydrodiisoeugenol; principal component

analysis; orthogonal partial least squares-discriminant analysis; chemometrics; Aquilariae Lignum Resinatum; Caryophylli Flos;

Mpyristicae Semen; Amomi Fructus Rotundus

%5 LR A (Nuangong Qiwei Pills, NQP) X
HIIREARE-T WA, RS RGBT AR R A LA
77, JTHA (WEzE) M, RHATE (5
). K& FEZ, IiE. WEE, 3k, THL
WR 2GR AR 7 502, BRI, TR TS
IKFE LRI DI, FEH TR RWER. H&A
WERRER-Ol, NQP IUSE T ( DA 245 anbn e ) 524
gy, IRAT BT E AR AEOLUSCER TR AR A I,
oA AAEGIA G S e k. B AT SCERHRIE XY
NQP (W ZHRH % S A AL FUE 2, 78 B4z
J7 R FESCER IR E B/, RS B AE X1 e —
57 By AT B B e KT,

S A A %, B — FRAR I AR A
DA 4 TH] s B 770 ) B A ot i, R FH iR S0 B e R 45
H 2 WA B IE HR GRS, W
FE 4> HT (principal component analysis, PCA)
1EAZ i B¢ /N —3fe-# 7 43 41 Corthogonal partial least
squares- discriminant analysis, OPLS-DA) %5347 /5
%, X ERIEBIEEATRE S, P LS B S
ANEAR Y A, R B 24 BT B 2 e, ) LA AR T
HIFIB T pr b2 R U013, AR SaG 8 i I &
ROBUAH Bk 8 7. NQP 4880 &E, Xyl d URE. T
. WEREARR. 28R TEHEEHTH
AN, M AT B o A iRt 14 4t NQP il
EGERIEAT 00T, AR AR o B A R A T AR
P A T B S
1 XFES5HH
1.1 {28

i LC-20A s U (il %, i SPD-20A
R AR I8, H AR By 23 7] 3 KQ-500DE A
A RIEvERy, RImEAEER AR AR PL-203
BTz —HT7FRF UXE 1.0 mg). XP-205 5
2 —HTFRF UFE 0.1 mg), HERFEI-FLRIZ AL
AR AR ME S ME iz —H TR, KE
0.001 mg, FEZHFBUIARAA].

1.2 MR

Sof IR ST TUEE (165 111980-201904, Jii &4y
#98.6%). T &M (5 110725201917, Fi&Esy
£99.1%). ZEA R T &M (k5 111838-201804,
JRE5TEL 98.6% ) FiiAS (iS5 110788-202108,
R4 99.4%) . G 5ERE (45 190180-201701,
BEERIFD. RIKE (LS 110807-202010, &5
#95.5%). T (FIL5 110879-202204, JH &%
99.4%) X PRI FHEE (#5 111970-201702, JiiHE
341 99.4%), WIEZH T F (5 121039-201906)
P (iS5 121222-202104). ARG (LS 120926-
202109). S (L5 121341-201705). K& (L5
121139-201906) #40T-H [El £r i 24 dbv ks s it 9 B s
X HE A dactylorhin A (#k%5 DSTDD023301, Jii &7
£ 98%). WHREAMZE (5 MUST-19102316,
RS 99.4%), S0 T R 2 B AR MR A R
ANFE . HEEONEEAL, AKX,

T TESYANZE LR AR ARA A 52
fit, 2N HIE X 25 T 5T B AR AT 250
BiE, SR NEMNTEBEYE G Amomum
kravanh Pierre ex Gagnep. I TIEHAL L, FES
NERTFZEEY TS Gymnadenia conopsea (L.)
R. Br.f) Tz,

NQP K5 %5 737 9 N 5 5 4 I A TR
], iS5 2202015, 2207024 2208015, 2210010
2210011, 2210022, %5 S1~S6; W5 A2
Bt A BR AR, #itS 22449001 . 22449002 .
22664002, 22664003, 4’5 S7~S10; KW iER
SUEIRAT, #5 200132, %5 S11; 32214
TR ZGA PR A F], 65 210535, 210728, 221012,
%5 S12~Sl14.
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211 XTSRS BOTEEE. T & .
WHEANRR., ZEa -5 T EMTRLEE,
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FRAE, I EE) B DA PURE 206.50 pg/mL. T A
M 2011.75 pg/mL. RIGEARNEER 52.05 pg/mL. %
AT AW 49.50 pg/mL (KR AR A A
2 B HOM PR A & 5.0 mL, B 25 mL BT,
I REMRE R ZIRE, FE5, RIS R SV
212 MHAmiEasl & BNQP R (=%
i) 212.5g, WEWE, EREHBIET, HEn
ANHEE 25 mL, FROEE, HAELAE (T3 500 W,
A% 40 kHz) 30 min, 04, FAREFRE, HARE
R, R, IEER, A 0.45 pm JE
kg, VERNHEA ISR .
213 HBRZGM AR AT A A T
P, Rl 7 RO RRZM AR, %
“2.1.27 TN A IR & TR, B4 .
214 BIPEMHASIEREIH S 1% NQP il & T
SRR EDIE . BNE R, VTR, B W
GRERIBAPERES, 2 “2.1.27 TR AR SV &
JrEEANE, HI5.
22 BEXH

S Grace Alltima HP Ci3 (250 mm X 4.6 mm,
Sum) AR AR 1.0mL/min; A7 30 C;
HERER 10 pL; KK 220 nm; JRBHHA HEE-K,
BAEEVEE: 0~10.00 min, 25%~38%HfE; 10.00~
12.00 min, 38%~47%HE#; 12.00~22.00 min, 47%
I, 22.00~70.00 min, 47%~70%HEE; 70.00~
85.00 min, 70%~92% H ¥,
2.3 BYENLEHR
231 EEERE BUNQP (S1), % “2.1.27 WK

8

JER A AR A, B “2.27 TR ik i
SEHEFENE 6 R, LA 8 HUE CT&HM) NSHE,

MAS - A WA X B B R ) RSD N 0.13%~
0.17%, FHXTUWETHFAR) RSD A4 0.06%~0.19%, 4553
R TTIENG R AT

232 FEtEikse  HUE 14 NQP (ST itk
WL TR R 24 4. 8. 124 164 24h, %
MR “2.27 TR ISR AT, LL8 S (T &
M) 2R, W45 & LA 0 1) AR XHOR B B Ta]
RSD N 0.29%~0.70%, FHXJUEHFLH RSD A
0.12%~0.79%, Z5RFW], Ml iid i =iRmpCE
24 h FoEE R IF.

233 EEMERK HNQP (S1), #%“2.127 WR
TEFATHI S 6 (il i, % “2.27 U
WA BIHERE T, UL 8 BiE (THEY) NSR
U, PUAS-#5 A W AH O £R BE INF[A] ) RSD R 0.20%~
0.53%, AHXTIETHIAN ) RSD N 0.63%~2.52%, %553
R ZHEEIM R

2.3.4 X TR SUERE R ST KA BUE RN L 14
L NQP Ff &b, #%“2.1.27 T T J7 21 2% Ak i VT
A “2.27 TR G KA R T, KA
TR SN (b2 s i a0 S A U VY R St
(2012 FERO Y #EAT40H, 133 NQP HPLC fa 4Kl ik
SINE (E 1. L5 N S1 R B NS % B,
I 6] 7 55 FE Y E N 0.4 min, SR E0E, #4477
AEIEIURL, AR NQP HPLC i FRIESEE (R,
HhrRH 21 AN EAUE, Hrb 8 g CT &) 2
PEUF, Gl g, CREERNE Y, Mok Pz aas
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s R & A s
ki
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I SNvee
A i
1 Rk
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B 1 14 it NQP (S1~S14) FxBRIEHEIL (R)
Fig.1 HPLC fingerprint of 14 batches of NQP (S1—S14) and reference (R)
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2RI (S), THE 14 #ENQP (S1~S14) f§
AP BEARALLE 23518 0.991. 0.990. 0.994. 0.997.
0.995. 0.996. 0.992. 0.993. 0.994. 0.995. 0.987.
0.989. 0.988. 0.990, ¥JKT 0.98, K 14 #It NQP
B LR ] AE AL BE LT

2.3.5 RBEZGM A JE RN R “2.17 T
TIRA XIS BRI R 2 R

W, FHZ “2.27 TS R b, ek
kK, SRR LA EEATR . 255 21 A3t
BIEH 19 MaES BITE. T, W, 9k
4 RGN, Ho 2 NMEIRIERINARE (R Do X
B RIN 4 Mg (8 2), 2 3PA0TENE (6
). TEM (8 T, NEREARER (14 51§),
FEZRTER (20 504),

*1 EQEIEHBEDSMER

Table 1 Fingerprints of common peaks of medicinal materials attributed

F5 w/min FEZM WEY |75 r/min V3 JE 24 th&Y |5 t/min HEZH WwEM
1 3.003 &EFE K 8 29.060 TH&. HiE. RERE & 15 53.865 VL& KA
2 6437 TE&H KM 9 38.120 W 5% A5 16 60287 WEHE KA
3 7601 TFHF KM 10 39.726 WEE. T#& AR5 17 61388 P& KA
4 9761 RKE K 11 43.099 AERE A 18 62729 HERE R
5 10468  RE1 KA 12 47598 WER. T&. UIHF KA 19 69.694 WEE KA
6 13514 PiF  VUEDUEE| 13 50.559 UiEF AHn 20 71502 HWEE XEZFTEm
7 15374 UIEH KM 14 51.934 W5 WETEANEER] 21 72321 WERE RH
8
1
23 467 | 910 12 Bs o 107, 20
45 A | 19 21 A
e )8 0w . s
) 7 12 13 15 “1’\7 c
8 oo NP s 920y ] 5
1
A 8 B W
6 8 14 20
A A —N F
1
0 10 20 30 40 50 60 70 80
t/min
6-ULENURE; 8- T &My 14-WEHAME; 20- LA R THFH; ARG B-TEMREM,; CUAENBZEM, D-AWEENEZH; E-FH

W24 F-IRA XTI

G-TESWMAM; HIOHXTIRZM; RAX B,

6-agarotetrol; 8-eugenol; 14-myrislignan; 20-dehydrodiisoeugenol; A-sample; B-Caryophylli Flos reference medicinal materials; C-Aquilariae Lignum

Resinatum reference medicinal materials; D-Myristicae Semen reference medicinal materials; E-Amomi Fructus Rotundus reference medicinal materials;

F-mixed reference substances; G-Gymnadeniae Rhizoma reference medicinal materials; H-Polygonati Rhizoma reference medicinal materials; I-Asparagi

Radix reference medicinal materials.

2 Ry EEeEEREE
Fig. 2 Chromatographic peak attribution of fingerprints

24 ZIERRSEENE

241 TRMEEL SRR “2.17 T RS
X B AR VA A PR R VR 10
uL, $% “2.27 TR G AR Hr Il 5% ik ]
(B3>0 A7 LA 52 2055 0T Bt O B B ) A 7] 7
kg, B B E AR N A BT i

242 LMERFRFEH palkEE “2.1.17 OUK
VBB 6T HE A £ VAR 1.0 2.0+ 3.04 5.0, 10.0. 15.0
mL, Z3AET 25 mL &, NPT ERZIE,
o). & “2.27 TR i 24 Ve T AR, DAUGETH
BURYAARR (YD), X B i SR B R AR bR (O,
BT EE 0T, el S0 AR AE RN 2R, THE RN
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6-UUENEE; 8- 1T &M 14-WEREARR; 20-XA 5 T & A-Feh; B-BRAESERITEN I, C-BRUTEMMEXE; D6k T &, AEE. &

REPIVEXT I E-IR S B o

6-agarotetrol; 8-eugenol; 14-myrislignan; 20-dehydrodiisoeugenol; A-sample; B-negative control sample without Myristicae Semen; C-negative control

sample without Aquilariae Lignum Resinatum; D-negative control sample without Caryophylli Flos, Myristicae Semen and Amomi Fructus Rotundus; E-

mixed reference substances.

3 B=ENEELEM HPLC BiLE

Fig. 3 Specific HPLC chromatogram for content determination

T REFIA G R HL, 45 R ml A& VU EE Y=31350.5
X+3597.89, r=0.999 2, kMM 8.26~123.90
ng/mL; | & Y=24258.8 X+35126.2, r=0.9995,
LRI 80.47~1 207.05 pg/mL; WEREAME
Y=35 095.5 X+1 984.49, r=0.999 0, Z{4JuH
2.08~31.23 pg/mL; EA R THMH Y=67 465.5
X+3 18737, r=0.999 4, Z&1EVu 1.98~29.70
pg/mL; S5REW, &R S BRI HE N,
A2 =0.999 0, itk R RBIT.

243 REEFEAE  REERI “2.1.17 TR 0 S
VAW 10 pL, 4% “2.27 TN ik S RS 6 1K,
RIS, ZRER, ENE. TER. IR
AR, EEA TR T HFMIERARLK RSD 70754
0.13%-+ 0.24%. 0.16%- 0.19%, &% 538 XA HKS
R

244 FREMRALE  BUE— NQP BHAMIEHR (S,
3T %G I N CE 2. 4. 8. 12, 16+ 24h,
2 “2.27 TUN G FAFEREIE, dRIgmmR, 45
KR, DIENEE. THD. REEAER. &4
TR T EBEEAA RSD 23508 0.97%. 1.51%.

0.68%- 1.32%, &5 FR WAL 210 T A
24 h g .

245 HEMRLE HUA—# NQP & (SD, #%
“2.1.27 TR ik A I, S 6 iy, #9227

TUT % 2 A 3 IR E , s i B, TR
P UIENIEE. TEM. NEEARRR. RE8 R
A 5 S BN EE 2 A 0.394. 4.005.
0.103. 0.099 mg/g, RSD 4374 1.40%. 0.60%-
1.03%- 1.98%, ZERKIZTTEEL MR,
2.4.6  NFEEICERES  BURl—HHt NQP FEf (SD)
YKy 1.25g, BEERZEHEEMG, Lo, A3 4,
3 IR A X8 AW 5+ 104 15 mL (P{EFPURE .
THEm. REEARR. 24 =R T HFMIER R E
WRESY 0N 48.91. 504.72. 12.92. 13.07 pg/mL),
BN EE 200 152 10 mL, 4% “2.1.27 W FJ7
VA INPE SRRV, iR “2.27 TUN il 2
HEREIE , sk B nE B, THES RO IR R,
SERVENEE. TEHM. NEEARER. 2827
1A E B INEE TR 23 5 A 99.2% 101.4%
101.0%- 96.4%, RSD 43714 0.94%- 0.98%- 1.28%-
0.33%.

247 FERIE B 14 4L NQP FEAL (S1~S14),
#4125, MEEWE, % “2.1.27 TR 5 PATH]
%2 IRV, FR “2.27 TR (kAR
Mg, dsREmA, FIMRZETHE BR 4 Fhcr 1)
oE, WEdRINE?2.

25 WEIEFSHN

251 EEHT H SPSS20.0 A, LA 14 ik NQP
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®2 AEHER 4 MERERS SEBNEER n=2)
Table 2 Determination results of four index components in
different batches (n = 2)

RSB/ (mg-g™)

WS SN TEm NOAARE FA RTEM
S1 0.394 4.005 0.103 0.099
S2 0.356 1.574 0.126 0.093
S3 0.338 2.392 0.150 0.112
S4 0.277 3.402 0.128 0.097
S5 0.281 2.838 0.135 0.010
S6 0.399 2.588 0.131 0.096
S7 0.269 4.055 0.174 0.126
S8 0.317 4.204 0.181 0.126
S9 0.379 5.018 0.205 0.134
S10 0.416 4.984 0.200 0.132
S11 0.380 2.293 0.104 0.103
S12 0.130 1.923 0.168 0.139
S13 0.120 1.956 0.159 0.139
S14 0.131 2.069 0.205 0.134

(1] 4 MEAR T SR E LS o E, PLIFTERER
(Buclidean) FE & N [X 8], R H Word #E451E%T 14 it
R NQP AT R b, 258 4 For, FTLEH
5P R GRS  15 B, 14 1L NQP BT SRR 3
¥, WEHRARMBARAFM 6 fit NQP
(S1~S6) AN ERFLHRAR K 1 it NQP
P (S11) BER—2 WEH KEAIRHFIRA
F]IR 4 L NQP FEfL (S7~S10) TA—, B2k
FErR S 257 PR J /0 3 4L NQP AEdh (S12~S14)
T ERAEE
0 ? 1|0 15 2|O 2[5
s
S14
sio [
[
S6
S11

S2
S4

S1
S5

El4 144t NQP HRERGRENN
Fig. 4 Systematic cluster analysis of 14 batches of NQP

samples

EhN—.
252 PCA PCA U4 %O B, RAERT
Re TR BRI A B 5 B AT EE T 0 — Pl o i i
SKH SIMICA 14.1 3, LA 14 # NQP #4444
Fabr B Bl 45 RN L BT PCA, 45 LK
5.0 2 DN B TTRRE N 98.7%, i 85%.
%08 PCA 4551 14 41t NQP kiI434 3 2%: S1~
S6. S11 N# 125, S7~S10 N 1125, S12~S14
HE LK. PCA ERERE LR .
RE—LorHr 4 HoxT PCA BB TTHkAE
71, WRARFEEGECE AT LUK, TR 1
FRAT W DT R IR R, AT DUREST 26 2 F2 Rl oy I DTk
K, EFRILE 6.
253 OPLS-DA A 7it—HE 4 x4k 14 it
NQP Hf S22 il oy (1) 2 5 A G- RS Rk & & 2 [
2SR ENEY, ¥ 14 HLIK NQP ¥ 21 4
HHIGIETBUNEEIIT T OPLS-DA /T .
OPLS-DA HERIH1, RN 0.696, 0°40.597, ¥JK
T 0.5, UL AR E I SE . HH OPLS-DA
By, SR E 7. 14 it NQP #EF IR Ny 3
2%, SRk 2 Motk R @ik

0.8
0.4
< B ° S8 e S9
e S7
W\
-0.8

-3 -1 1 3
t[1]
R1]=0910 R>{2]=0.0765 Ellipse: Hotelling’s 7% (95%)

B 5 14t NQP & PCA 1557 &
Fig.5 PCA score chart of 14 batches of NQP samples
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FECRTER
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El6 14 #t NQP #a PCA Bl [E
Fig. 6 PCA scatter plot of 14 batches of NQP samples
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A S1~S6
6 @ §7~S10
* Sl11
m 512~S14
Q2
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S « i #
S 3
- -
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-8 —4 0 4 8
1.003 51*t[1]

R%{11=0.389  R%{2]=0.307 Ellipse: Hotelling’s 7 (95%)

E7 14 #t NQP #a 21 NMELUER) OPLS-DA 135 [E
Fig. 7 OPLS-DA score chart of 14 batches of NQP samples
with 21 fingerprint peaks

HHG2AE (variable importance for the projection,
VIP) §ii 6 A 27 e 7> 22 57 1 2 EEAR SR iy, 4520
WLIE 8, Bt vTREES . LA VIP KT 11EN
PRAETRIL, TTRRIKICHT R E/ING VIP AR & A fir S
10. 4. 17. 15. 18, 6. 14, 13, 20. 12, 5. 8.
21, R R SR AL 4 DNEY, RN 6 UTE
PUpE, U8 Ty, U 14 AEEANRE, K20 %
A T &M 022 5 i) STk e I O i >
WEEARR>EE R TEHM>TER, H4H
PPN EEE RSN EY), B ATE R E &
itk &9

VIP[2+0+1]
o
W

-0.5
SYCmmmoTmgamE oMo — oo~
gf¥ppefopeefTppfefa 088
var ID (primary)

8 14 #t NQP # 21 MELUER VIP ESHTE
Fig. 8 VIP value analysis of 21 fingerprint peaks in 14

batches of NQP samples

3 Whig
31 AAFREAAEMRMAN L EERREE S

AL AP SCRR AL, AT R A T AR
FA o0, BT, X R U
k-2 RO BUR A 2% (HPLC-ELSD ) B i AUAH
- 55 SR 38 (HPLC-CAD) 57 & =il e 77
E15-16]

HORE 2 W TR 1) R B R0, HAT2 DA
T I - JECT Ay S 5], e 8 Ah o3 e e VR e 2 b
B RS, B A SRR IE SR RO i -5 A
M#s (HPLC-DAD) X A& s R S AT &
BP0, (HiE I SEIGIER, RS EE, B
RN, TRIENIRSEIEI Tt . AR b 77
fh 2k, EH0FES IR TR, AR
FESRE LN FEEPEL R IR R Z 222,
ARSI RT W LA N EE R 282 B 43 dactylorhin A %
RIFRZ A B EAT 5256122, 30 NQP H 2 Flisk
I EEL, g N, AR SRS RO
JIERICARRER . R R s HE AT ARG
SER LR 3 Bl s RIS K 270 nm, 7RG
Khb, FROUENEEITERE A, Bt
WETCEA BT B, AR AT SIS 7T
3.2 Biflg)aE R RmIEIA

WA e S RS L B 21 NI IE, UK
PRI R 254 i) 4 A R VAR VR I s, 38 R R
[T IR IR . S5 2. 3 S EISIEN T HE
&, AR, 8 SEHEIENT &, AERE. &
I, UTHENE, SXHEREA, Zaikigi
AN T BB 6. 7 13, 15, 17 S@ikigE NI
HELE, 12 58NIE. WEEIE, (PEZHR)
2020 HFERR—H0 YA 7 WU YRR T ARRE B 1 4 5 T
FUEA 6 MEFEIERY, AIgor i m 7 AR R ITE
VU P o} R 5y, 8% R G A 6 5 B AT A DU
K S ERT 7L R A M kg 2, il
N9, 144 164 18~21 ‘Silhis, Z8idx SCk ZORHY
PREE, PR RE S R AR R 2R 2 il o 25200,
A RUNGEARR. ZEA R TEH. WEE
Tk g0 BE AT BB TRIA, S5 14 Skl
WHBEANER. 20 S @SN LA R T Hm, K
I o A o e Bk v e, oy A S5 R AT R AR 1R A
TEIRZM & ERAR, N R NERSY, TERIF
HRERER S SRR AR, Hod Dk
FEAE, SEGHE 70%R7, RILEE 15 ai
W GREAM LR, 2 BESCHR T2 DI RS o R
HEAT B e 28, 25 R RS TR i Bk A T
R EREIE, S HTE B, AT RERR AL F R
B, MM G T HEE, REGEA R T 21
AL 19 ANMOIEIEHETIHE, H4, 5 503
WEA BT iR 7 WRZGAE,  PREERT RE S AE Il I R
AR B2
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3.3 IBARMERR S HIEEE

AR FCIE I X SR SIS S A I 3ET OPLS-DA
Joont & mill e 25 R T PCA J5 R IUG IR R
NI 4 Ffpl 23 o] AR N RAEAS & 5 22 PR &
Y. SEaSENEEFWIR, 4 Pl ER—f
RN, ki AL A BT LS,
I ARE R A, R, BRI
KT 8000, HUEFRIL 4 Fh a3 VE NFRFRIE R ST -
VR IIN G, SRt T &R0,
RIS FE P — D Iirx — 458, BRUT &m
VER T BEIRIREA S o 7E R BV T TR AEAE BRI,
BAEEFNEE., St T &R ERK, —Cf
FE BT IR T E LM R . AR b, A
WS T W 2T R AL A W AR R 2 1)
CrENEINE, R R AR K .
34 BIERHMNMTKL

AW FEAE AR, R AR PRSI
M2 (DAD) 7EP K 200~370 nm 474133, LA
10 nm A3 & T H A T HY, 45 5RAE 220 nm
B, BREEHER S, HSERGr, HAeaem
FRAR PR B e, BT DASR SO R R D K
N 220 nm.

MANAE RELLT T, SEHELE T LIE-K. &
-/K CFr 0.1% ) HEE-/KEMBIAEIE R, MR
A% HESRIRE 5 P g e o ) 20 B A L . BRI AR
SENELL R AT (M R R SR G5 &, mAEFLLH
BE- /K IR BhARTE “2.27 TR F 237 B FE e s
HiE . WHAR IR BT 5, B EUA T
IR R ARIUH R 2 TR E, e SR DL F i
REREAEF, B HEEL (500 WL 40 kHz) 30 min A
PR
35 BYEEHMERSENEXFEITEFZNH
“#R

AT 5K H HPLC V5357 1 14 41k NQP # i)
RO, Wi 7 21 ANILEE, fRik 4 AMEERR
gr. TREUEIEAIMIE SRR, AR FK &M 51
FESH RS ERE AL RAF. BB A dge b J7 B SR xot
T WO, 9. DUEETHRR. (st Es
TR NQP FER AT A=kl 3 2K,
Tt B[R] Al 8] A 7= T2 31 iR 24 4 o 240 A7 1 B
BN, SENESREY, 9235 Rrh5fliE
PR A BT VO B & i B T 3oAh 3 A=Ak,
VXA RUIERAM R ERZE, FRHERE.

ARSI EESL T NQP k5 HPLC a4
WERIUENE. THED. XA -5 THFN. ARG
ARIERM SN E . ZIEEREfRE, 45585
€, BEILMELF, AT T NQP FiE#sH]. A Al a]
ZWRZITIET ARG A P R R ], AT ORI 24 it o B
FaE, JTRAATEE.
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