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[ Abstract | Objective: To provide evidence and lay a foundation for quality control and resources
utilization of Kochiae Fructus. Method: A total of 23 samples of Kochiae Fructus were collected from the main
distribution areas in China. Momordin [ ¢ content was determined via HPLC-ELSD method, and its correlation
with growth traits and habitat factors was analyzed using SPSS 23. 0 software, as well as the principle component
and clustering analysis. Result; Momordin [ ¢ content had a benign linear relationship with HPLC-ELSD peak
area within the range between 29. 8 mg-L ™' and 178.8 mg-L™" (R* =0.999 8), with the quantitation limit at
5.79 mg-L ™" and the detection limit at 2. 36 mg-L~'. Significant differences (P <0.01) were found in momordin

I ¢ contents among 23 Kochiae Fructus germplasms. According to momordin | ¢ content, all samples tested met
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the requirements in the Chinese Pharmacopeia published in 2015. Origin, growth traits, and habitat factors could
impact momordin [ ¢ content accumulation in Kochiae Fructus. Moreover, the content had a negative correlation
with plant height, stem diameter, leaf length, leaf width, fruit diameter and longitude, and a positive correlation
with ratio of length to width of leaves, altitude and latitude. Those from Shanxi, Jilin, and Shandong provinces
had a higher momordin [ ¢ content. The characters tested could be simplified to four principle components, and
their cumulative contribution rate was 95. 831% . Kochiae Fructus samples tested could be divided into four groups,
and those from group [ had superior growth traits, and those from group I had higher momordin [ ¢ content.
Conclusion: The optimized HPLC-ELSD method for determining momordin [ ¢ content of Kochiae Fructus is
convenient, accurate and reproducible, and could be used to control the herbs quality. Those cultivated in a lower
longitude, higher altitude, and higher latitude region could accumulate more momordin | ¢ content. More

attention shall be paid to germplasm in Shanxi and Zhejiang with superior resources screening of Kochiae Fructus.
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Table 1 Summary information of Kochici scopariai herbs

%' 7 i 23 T diggse WHR/m A b
KSO1  Byy R E 106. 93 34.24 1569 HTF
KS02 [ 22 e 108. 88 32.61 412 L
KS03 [y sk 109. 11 33.68 960 A\ gih
KS04 W F 117. 05 36. 63 176 AR
KS05 (#0851l 120. 62 36. 13 169 AT
KS06 1l 7R & kg 115. 60 35.18 49 HiL
KS07  FHAkiE AL 126. 00 41.36 726 i

KS08  # AL 127. 81 42.03

—

081 1AM

KS09 Mk dt 129. 38 42.88 194 FTF
KS10 22 S M 118.25 32.24 88 ik
KS11 2Rk 118. 08 29.74 196 Mk
KS12 ik BBt 109. 41 30. 29 846  IIA
KS13  idu & M 110. 52 30.53 963 Ak
KS14 WLz ZR 121.27 30. 08 138 ARF i
KSI5  WiiLif % 119. 04 30. 13 201 MTF
KS16  #iiL &5 119. 51 27.88 528 Ak
KS17  #iVLpEot 119. 19 27. 80 1576 L%
KSI18 il ¥ & 121. 08 29.43 474 Wik
KS19 17425 117.91 29.37 144 Ml
KS20 YILPE%K & 116. 74 28.36 79 A
KS21 1 e 3 U5 111.91 27.70 137 #F
KS22  iiEEHr ik 111.53 27.94 534 VR
KS23 iR %k 111.27 28. 41 270 Bk
2.2.3 oA W A IO Bk T ORT B AR

60 CH&M T T ZEE, B ag, i 60 H i, # %K
HURESL 0.2 g, Iin A FEE 40 mL, 10, 28 38 55140 F i
7,25 C A (T3 250 W, 5 R 33 kHz) 2 B
40 min, i€, B E & £ 50 mL B, BUE &, T
0.45 wm FlALUERE, 75 H .
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2.2.5 FamtEikEe B KSIS RES L H2.2.3 W R
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e W A1, TH Ik 7 2 # 1 ¢ & &, HPLC (8 35%
KIULIE 1,
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ARSI B RS T kTR AT T e
B 1 fkF HPLC &if
Fig.1 HPLC chromatogram of Kochici scopariai
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MK CRLEREE RS, 5 0.94 m,
0.27,3.89,0.27 cm , ¥ VT I 42 Fft J53 W 5 55018 e o=
9 0.62 em, AR AR, R B
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Table 2 Recovery trial of momordin I ¢

R3 MBEFERMERMBKFEF IcFELER
Table 3 Comparison of growth traits and momordin I ¢ contents

among various Kochici scopariai communities

Freedd RERCPE OMAR AR ElEE FEL RSD
/g /mg /mg /mg /% R/ % /%

0.1200 2.8680 2.0000 4.8853 100.87 100.67 1.4

0.1203 2.8752 2.0001 4.8329 97.88

0.1203 2.8752 2.0003 4.8973 101.09

0.1202 2.8728 2.0004 4.8921 100.95

0.1198 2.8632 2.0002 4.9037 102.01

0.1205 2.8800 2.0001 4.9042 101.21

0.1501 3.5874 2.5000 6.0132 97.03 99.10 2.3

0.1502 3.5898 2.5005 5.9986 96.33

0.1500 3.5850 2.5003 6.0930 100.31

0.1504 3.5946 2.5002 6.049 3 98.18

0.1502 3.5898 2.5001 6.1392 101.97

0.1500 3.5850 2.5002 6.1043 100.76

0.1800 4.3020 3.0002 7.3920 102.99 98.22 3.0

0.1804 4.3116 3.0000 7.1722 95.35

0.1805 4.3140 3.0004 7.1891 95.83

0.1802 4.3068 3.0005 7.2031 96.53

0.1803 4.3092 3.0002 7.2831 99.12

0.1801 4.3044 3.0001 7.2893 99.49

LIk 3. 71% , & B N b IR T S B R IR, AR
1.95% ;23 Mk TRES P ik T2 1 e 983
T /2 2015 AF it € e [ 25 30 BLUE R AIRF 1. 80% 1Y
PR, W3,

3.2 MWk TR Le S RUESMAE kTR
[ e &5 A KR A 38 D37 )77 A AR Gk . Hb
PR T T e St Ghkem 200 K 58 RS
7 AR OC R, b 5 0 50 G M R A
KZREH 0.503 7; 5K G L VAR 2 B 2 IR AH G
K F, Hodr 5O et B M R BN 0.454 3,
P E D T S N (2N N2 ) N T
IR T A A TR FE2H [ FEME, W
4,

3.3 EWsr SR E b ]
W KR 5 bk TR T e Ak miiLh 4 4
FHLSr, Bt vTmk Rk 95.831% , 5 1,2 E i &
B A KR T R 2L R R S B AR S
A EERIEAE A B4 S BRI 58 3 £ it
TE T BUH 7, W T LR o 3R IE A, STk K,
FEAE ) S B I8 0. 9935 55 4 3 B4 Hb ik + & & A
T R TR AT 1 o &R b A a3 B AR ROk UR R
AF ) B g K IE A 0. 967, L3 5. LU K MR T
Y5 Y, ERAEY > 1.0 k55 3 4 ik
FAERMHAROE R AT, 43 5 AWNT IR WG LY
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/m  /em  /em  /em  FEL Jem
KSO1 BepiRlE 0.76 0.18 2.98 0.48 6.21 0.21 3.65
KS02 BepiZehE 0.67 0.19 2.74 0.46 5.96 0.19 3.42
KS03 BEpi#E/AK 0.69 0.17 2.69 0.44 6.11 0.20 3.71
KSO4 115 F 0.86 0.24 2.84 0.49 5.8 0.22 2.78
KS05 1hZ=usil 0.80 0.20 2.90 0.52 5.58 0.23  2.90
KS06 ILWZEM 0.76 0.19 3.01 0.51 5.90 0.19 2.73
KS07 ki 0.59 0.14 2.47 0.37 6.68 0.18 2.87
KSO8 FHAKHEH 0.62 0.16 2.28 0.41 5.56 0.17 2.94
KS09 #HAkJEIH 0.64 0.16 2.73 0.34 8.03 0.16 2.76
KSI10 2k 0.72 0.19 3.42 0.54 6.33 0.24 1.95
KS11 Z#k5 0.69 0.20 3.21 0.58 5.53 0.23 2.03
KS12 #idt&ji 0.68 0.21 3.02 0.59 5.12 0.22 2.31
KS13 #idtKPF 0.73 0.19 2.78 0.49 5.67 0.20 2.34
KS14 #iiTZZ1% 0.94 0.27 3.89 0.56 6.95 0.27 2.50
KS15 #iiLlfiZ% 0.89 0.26 3.75 0.62 6.05 0.25 2.39
KS16 Wil 0.85 0.26 3.80 0.58 6.55 0.24 2.40
KS17 #iiLpiot 0.84 0.24 3.79 0.54 7.02 0.27 2.54
KSI8 WiiLHi & 0.90 0.25 3.65 0.59 6.19 0.24 2.48
KS19 VLP§ZEJ5 0.74 0.21 2.69 0.50 5.38 0.18 2.31
KS20 JLPi%& % 0.77 0.24 2.78 0.52 5.35 0.20 1.98
KS21 #ipgiEds 0.89 0.20 3.32 0.56 5.93 0.24 2.72
KS22 #img#ifk 0.84 0.19 2.84 0.49 5.80 0.19 2.47
KS23 #ip§Zfk 0.79 0.21 2.80 0.43 6.51 0.23 2.68

WITLHT B DU R 7 & s 7 Y, ERAME > 1.0
e R 3 Nk R T o SRR,
S0 Ay e e R B G £ R B G AR K, AR Y P R
BT 4 A ERSTETEWLER 6,

3.4 BT ARIEERIEE DT = 11,92 (hr e
W 23 AN MR R SR Al 4 AN 2EHE, LR S T
5 AF T, 43 B A #T LG % TR B TR T
WL ZKVR VL DS TT 12 2 Ml kT A bk v, 25
SN2 3 S M5y NG o i RS S (BB L) T
BT o S BN e T 3L 12 AR, 4 B ok &
R T 9 b Ut £ OB N B G B LV 2R
IR 2 B R BT A TP AR 2 LR DT R AR
L T80 P R T R A, 2 I T R AR A i B S
JE 2R SRR AR 2k A T, R st
RN MU F B A T e & &R AR Rl B g s ok,
AN TAA s 2 T 3L 5 AN B0 BT, 43 0] Sk B VG 22
B UK BT RCEL 3 MG b 5 MR % S
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Table 4  Correlation analysis between momordin I c¢ content and growth traits and habitat factors among different Kochici scopariai
communities
. e ” . » P e ) Hb ik T o2
A ¥ e E-viil LSS "t 58 T REERA 34K Z R i e it
>
3= 1..000 0
=M 0.8228  1.000 0
K 0.737 0 0.770 5 1.000 0
5 0.651 7 0.752 5 0.773 7 1.000 0
K 5 L 0.0525 -0.0286 0.2893 -0.3703 1.000 O
REHRE 0.7347 0.7431 0.8742 0.7491 0.1134  1.000 0
IR -0.2806 -0.2977 -0.1177 -0.2670 0.1923 -0.098 7 1.000 0
7 -0.1270 -0.014 38 0.0423 -0.2265 0.4291 -0.1028 -0.1325 1. 000 0
o g -0.6175 -0.6483 -0.5773 -0.7227 0.269 7 -0.607 4 0.175 6 0.533 1 1.000 O
WhkFREF e FE  -0.2228 -0.4381 -0.3675 -0.5037 0.1664 -0.2971 0.4543 -0.264 1 0.437 4 1.000 0
£5 ABEHSHBERE.FRE.ENEREEBTEE 0 5 10 15 20 25
Table 5 Eigencalues, contribution rates, accumulative contribution ﬂﬁﬂllﬁg I ’ ' ‘ :
wiga I |— |
rates,and characteristic vector of principal components placed WL 5T
i It ok Y Y Y Y ggﬁ@ j
i H R YR 1 2 3 4 JG
— SRR
FRAF AR A - 4.252  1.338 0.747 0.371 WL B E
=3 L,
TTER R/ % - 60.744 19.121 10.670 5.295 %ﬁﬁﬁg T I
2L s o, _ LG 2R
Bt mmkE/ % 60.744 79.865 90.536 95.831 LRk
R M 0.419  0.876  0.020 —0.025 ﬁ%?ﬁ%
[ WK T
e Ll 2R 87 1y
Byl 0.464 0.787 -0.046 -0.284 W B YR
- bR ia
K 0.824 0.435 0.248 -0.206 &%%i m
5 0.755 0.382 -0.406 -0.301
58 L 0.057 0.016 0.993 0.084 H
i} HHAR v
R 0.850  0.422  0.079 -0.086 Hhk 3k
[ - e
ik 72 -0.179 -0.124  0.096  0.967 B2 HiEEFEES
Hlcfm

Fig.2 Clustering analysis of Kochici scopariai

W MUK T R ML X 2 A R
BOR, S EOIK T 258 B 2 22 8 5, R Uik 5

x6 MERMRMRMINENSE

Table 6 Four principal components of six provenances screened

L S ¥ O ML) Yo Gl K o A ST B 7 WS A TR A A X 23 A i
Hﬁ(I{’Z{;t 1.01991  1.60382 1.27099  —0.052 27 W P U AL |- HPLC-ELSD 4t Ko i
WITHGZE 1,153 38 1.08786 -0.19367  —0.290 04 o o
WILHE 110322 116867  0.04752  -0.138 41 kTR AT Lo fht, B ECH Sl R R AR
BepiREL  0.39506 -0.28561 -0.063 69 2. 240 61 TR, ER ik FRIT e AR
BEPIZHE -0.254 34 -0.53387 -0.342 64 1. 464 86 FUEE , IFAE 32 953 o0 7 00 LAl b A7 00 R P 5 2%
BepiAEsk  0.003 87 -0.709 64 -0.156 18 2.237 42 Sof Hb JEE - 25 0 R YA 5 R R U A ) B A T

Mo BN TR 1 e MRS FET KA

MR TRIR B , 2540, M R /NI 2B A SEREL IR s R e 205 nm KR R0 B Rk

SR MUK TR e S REEEBNVMA 1A
P, AT KT i R R, 2R A I RN T B
KRN IR TR e SaBim. W2,
4 g

M PR o 3 ) B TR AL SR 25 0, F B TR T
EVE FIEEAT T OXB IR92 | Bk 3 R AR T L T AL

205 nm gk TR A T e AP, W, F 5L

BT ST B BT 2 (e g £ B 3 X M s

PRI SO I (80% WY B W BE . LB, i sh A

(WHEE-0.2% LMRK, I EE-0.5% W R IK , £ Mi§-/K)

X ITR T K R T e B R B R, )

TE Agilent Eclipse Plus C, {4 % £ (4.6 mm x
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250 mm,5 pm), i 1.0 mL-min "', E 25 C,
ELSD {245 70 C , 2k S Ji# 2.8 L-min ', #F ke
10 pL, fE 55T, DLy s A0 B BE-0. 2% 2R 7K
(84:16) Wi sk H 4 by, ik F 247 1 ¢ H 0 At ()
Sy 12,32 min, B¢ %K F 3 000, % & RN
5.79 mg-L™' KM FR A 2.36 mg- L™, A< SCHESTHY
HPLC-ELSD W] R 3 & JU b ik 7 sh Bk 7247 1 ¢
o, TR A M ERA R R, T T
JoR - J5 g A o 5 A ST B IR A

e AR K R T LB, A KRS 280
SRR BRI &R e, AL &
i R DGR KT ARBRSE R, 23 Ak
FHBRMF R [ c SRAERBELER (P <
0.01) , & FE S oLk 7 247 1 ¢ & &340 2 2015
AP RR CH R 25 M) B2 AR T 1. 80% BB U 5 DA b Bk
TRHE e S&EF, L E I 5040 X H Bk 1k
B le ZRAERENE2ZS (P <0.05), N
1.95% ~3.71% , A F — bk FRAEFTZEE T
B 0 28 A0 BT Al 5 7 ML AR IR AR B R
i) ik R LR 2 A T e SRR, BT AR
L AR b BT B S v, W A AR BT IR WL VBB
VLV B AE A BT B ARG B R 2R T L v A
DXk G R+ A R THb k724 [ e SRR R
PREEAN, i e, SRS/ N B M JER - v TR - 2 T
o FEAAE . A8 bR & & e KON B W 4 O
WM RS Bk 2 [ o Fatdetnsh, A
SN EHCER 20 M T M R R A AR O R
TM RSN s bR — . W, R g —
Hi Rk 125 0 B BEPEAN 8 bR, T b IR 2 6 Ak Al
8B T 25 G 2R (2R E) D) 2R A T b R
T i PP R R 02 A2 b K 7 oMl gt B AT 4F
LRI CHE , ARSCHIAE TR L 3 N AERMIRIE R
1) b R 7 5T, A I VL 2K R VLG 1 ST B
FEI A AR B AR RS, AR K A A
SRR RPEAR T 3 ARk R e & R AR
R T, S BV 22 B B P RV EL 5 B PE AR K i 8 1 P
R A0 BT AT AL SE 047 R — k3% X B i oK 1 & Al e,
I i B AT e & AR N M P T AR
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