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Study on Frosting Quality Markers of Mori Folium Based on Component Characteristic

QU Yong-sheng, WANG Liang", GUO Wei"
( Shandong Academy of Chinese Medicine, Ji’nan 250014, China)

[ Abstract | Objective; To screen the frosting qualitymarkers ( Q-marker) of Mori Foliumand identify Mori
Folium after frost. Method: The HPLC-DAD-MS" fingerprints of Mori Folium before and after frost were
established, the common peaks were markedand the characteristic components were selected by orthogonal partial
least squares discrimination analysis ( OPLS-DA ). The components with a large content change were used as
marker components, and the relatively stable component was used as an internal reference component. The ratio of
the marker components to the peak area of the internal reference component was used as component characteristic to
identify the frost of Mori Folium, andqualitative study of frosting markerswere performed by MS" and authentic
standards. Result: The fingerprints were established and 33 common peaks were marked. Through OPLS-DA,
peaks 1, 23, 14 were determined as marker components, peak 12 was determined as internal reference
component. The frosting quality markers of Mori Folium were characterized as citric acid derivatives, saponin F,
tryptophan and neochlorogenic acid by MS" and standards. The ratios of the peak areas of citric acid derivatives,
saponin I, tryptophan and neochlorogenic acid before and after frost were 0. 15 £0.054, 1.0 £0.48; 0. 14 =
0.073, 0.98 +0.48, 0.13 £0.088, 0.89 £0.49, respectively. Conclusion: In the fingerprints established in
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this study, the peak area ratios of citric acid derivatives, saponin F, tryptophan to new chlorogenic acid had

specificity, which can be used as frosting quality markers for identification of Mori Folium. This study expanded

the connotation of the Q-marker specificity of traditional Chinese medicine. The results can provide experimental

data for the quality evaluation and drug-forming properties of Mori Folium, and provide reference for similar

research.
[ Key words ]

neochlorogenic acid

SR ZRHE Y S TR PR R, BR 2
P/ i P & B S = N 2 S i @ AT
RGN S v i R Sl S /Y 7 S S i
FM R T O RATIZ ), 5] Ry i, B SRR A
R ERRIERIT R H ) 08, F it
U CH IE AN BRIER T (R e 4R
TV, M ERRES BT (AR B A R ) iID R
L EBRIER I, e JEREAREETRE, BB
LA#6 I, F8 B LU, H JE A Al T A 45 5 .
ARG EBF T R W, ok B v g
W E S PR B PO R PR s A
L Fh 25 BRAE H

2015 4F R ¢ i [ 2 ) B e St 25 A 4 7R
Ja " R, G B Dy ok AR FR o B AT bR
B (ABERSYE T HAFRE, S0 S AE %,
—MEH, SR R (R B SR ) 3
M A ARVE SR (RS RARH
FrU L WA R mET A HERES R,
HAT,2015 AF i [ 24 30 v () & 2K 5 5 et s o
LA T R dabn b 47 B i A, ok o BE R 2 R
ZoRE . TRBL B AR X R R 2 &b oh e T R
Wit B 7 VB B SRR 4 S R B o B )
(DNJ) &5 R AR ™ 0 0 s & 2 A LR E AT T BF
FLEREFYW 6 AT & e, e 3 gk
WA 11 A& s e & w ik 8l i =, DNJ & & 8 H
oy F i e i, AR TR R AT 5 M S ek AR AR
Wi geik . mrae s A X R0 2 S 0 A |
] RGBS A HEAT T RS, & B RE % AR R
Jei B[R] 0 1 B8, S R M LB R 0% R G R E
ALY PR SO 2 B S T S R AR Y A B IR B
Ah ot RE BT B 4 23 5 M & R A B AR fk . Han e
A B 5T 3 BAE AR 28 R SR o B 5, R
25 G A 55 IR ULl . AL, e 5 ) S o 2
28R , A DR 5 AR R 9T 80, LR SR Il IR
I FH H R A i R () [R) R Z —

24 S DR 22 R R 1 R A M A T 2 B AR

- 146 -

Mori Folium; before and after frost; citric acid derivatives; saponin F; tryptophan;

FE B IR L I 2 Q-marker 1E o 24 i
T M A R 2 I S e g e
2y Q-marker J& VP (Y & P — MM DL 2, BB
FWFFERTRA BT 1 & B, ©8f 2 1) % Ja PRt T
REHIED o PIE, TP 25 Q-marker Hf L Ja 4 B4 1A 106
AP E T BT, DL e S P Al . AR
K2 T Lo FRAE 4 OB R i 2256 Q-marker BF5T,
T 3o B IR I Y 8 RS R AR B4y, VAR AR dE R R 3
VE R bR By BN R e WSV E A NS 0T, 3 T
G AR ST T AT 5 R B Y SR i 8 R MO0 U7 %, B
B T4 X ) BB T AR, R AR Q-marker B
C B N W M (EN 2 e el o1 D S (T R )
PE AT N & 56 Q-marker HE 47 5 M (19 22 5 %
), 2 TR S RO BT A

1 w7

1200 5 51 /& 2508 AH (0 38% 3R 48,6320 A i - BiF 5
TEAG I (35 E L EER A F]) ,BP211D £ 1/10 T3 H
T b RF (7 2% 2 R B &£ A |, Milli-Q 107000
A2l K R g0 (12 1 BR v 24w ), KDM AU 32 3 i s
(ERp e B PR A IR A A §

SN (o A, T8 = B v A | ), BRI (3% 21
KRR A A, B IR (s, 56 FE K /RA
Al HTaR )RR (M s S AR R A IR A A S
PY20170220, 4l i 99. 78% ) , a5 i ( H E & 5 25
G ST B, ik 140686-201303 , 21 99. 9% )

20 IR By M (Q1 ~ Q10) 5 7 & it (HI ~
H10) ¥R B 1L AR 48 PR 7 B e B, L AR [R] 1Y 28 78
i J5FE i A3 ok A R —BRRRE . R 250t
9% B MR M5 51 4808 S BB Y 5 Morus abla 1
TR, WA,

2 F#iE

2.1 fam el A R (g 3 5
YL g, KB R, imsk 50 mL, FR BT, 0l B R 1
h ¥ 1) 2 5 AN R IR BT, o g B

2.2 fELEIEMAIE S Agilent SB-C g A5 4T
(4.6 mm x250 mm,5 pm) , ¥R 0. 3% BEfR (A) -



525 HH 23 M
2019 4 12 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 23
Dec. ,2019

*1 REERBEER

Table 1 Specific information of collected samples

RE FERES HHEHS | RE s Mk S

ZFEar Q1 1 ZfE  HI 1
Q2 2 H2 2
Q3 3 H3 3
Q4 4 H4 4
Q5 5 H5 5
Q6 6 H6 6
Q7 7 H7 7
08 8 H8 8
09 9 HY 9
Q10 10 H10 10

HEE(B)-Z M5 (C) , BB (0 ~ 120 min, 1% B;
0 ~10 min,99% A,10 ~40 min,99% ~93% A,40 ~
60 min,93% ~91% A,60 ~90 min,91% ~84% A,
90 ~ 120 min,84% A), Jit# 1.00 mL-min"", P K
240 nm,#:jE 30 C, gtFEE 10 [TA DS
2.3 FUE M (% B A R IR P R R
AT BT A3 A o SR FH HL 55 B 135 IE U A8
B A RS H TSl m/z 50 ~
1 000; 49 # # & 26 000 m/z-s ' W% < JE )
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Fig.1 HPLC fingerprints of Mori Folium before and after frost
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Table 2 Principal component analysis of Mori Folium

oy FEAIE(E Tr 2Ttk % KI5 2 5Tk %
1 13.321 40. 366 40. 366
2 8.837 26.778 67. 144
3 2.814 8.528 75.673
4 1.854 5.617 81.290
5 1. 467 4.444 85.734

3.4 W LFEAEMRESR I Sk H SIMCA-P
14. 1 3 %48 ge i 3% 2e A7 W 3£ 47 OPLS-DA 4341,
P % 22 S Pk 4y, 33 48 S B i 2L A7 15 i S-plot
E ULE 3, VIP B ULE 4,
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Fig.2 Cluster dendrogram of Mori Folium before and after frost
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Fig.3 S-plot of common peaks from Mori Folium fingerprints
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Fig.4 VIP of common peaks from Mori Folium fingerprints
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Table 3 MS data of key peaks
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x4 BRMEEgEEXBELFENERR
Table 4 Key common peaks areas of Mori Folium fingerprints
e M AT 4 7 R RMEHTF g J5R
ZRETT ZREJE Z AT E=F 0= 2T G 2T &R
1 50.5 234.6 69.5 184.5 62.5 250. 8 314.3 291.7
2 53.2 273.6 67.4 211.3 88.3 245.1 353.5 204.6
3 51.3 271.7 63.1 178.0 54.1 247.6 206. 1 169.0
4 52.3 250.9 42.7 181.7 38.5 207.3 376.2 321.9
5 49.5 290.0 29.0 267.7 44.8 180.9 783.0 186.7
6 46.3 268.5 45.2 219.9 41.3 223.3 339.4 424.0
7 50. 8 199.0 15.4 185.8 28.2 228.4 346. 1 136.6
8 61.2 223.9 71.4 119.8 65.2 274.2 416.7 1011.1
9 52.3 243.7 18.9 196. 8 29.5 240.3 237.2 369.5
10 47.8 222.3 25.1 253.6 35.9 245.5 542.9 154.8
x5 RMEgEERERSSNSHESHIETRILE

Table 5 Peak areas ratios of Mori Folium fingerprint markers and

internal standard

LD 2 FE A LG
MR R AT A W/ kR R 0. 15 £0. 054 1.00 £0. 48
R V)RR 0.14 £0.073 0.98 +0. 48
TR/ G R TR 0.13 +0.088 0.89 +0. 49
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