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Abstract

Objective: To study the quality of Mantis egg-case. Methods: According to the relevant methods of
Chinese Pharmacopoeia (2020 Edition), the character identification, microscopic identification,
TLC identification and UV qualitative study of Mantis egg-case from different producing areas
were carried out, and the contents of extract, water and total ash of Mantis egg-case from different
producing areas were determined respectively. Results: There were significant differences in the
length and width of Mantis egg-case from different habitats (p < 0.01). There was significant dif-
ference in the thickness of Mantis egg-case from different producing areas (p < 0.05). The quality
of Mantis egg-case produced in Anhui is better than that of other producing areas. The microscopic
identification of Mantis egg-case shows that the egg sheath of Mantis egg-case contains calcium ci-
trate columnar crystals, and the calcium citrate columnar crystals in the inner layer of egg sheath
are more than those in the outer layer of egg sheath. The calcium citrate columnar crystals can be
used as the index characteristics of Mantis egg-case. The best extraction method of Mantis egg-case
is hot leaching, and the best determination method of extract is hot leaching with 50% ethanol as
solvent. The highest content of mulberry Mantis egg-case extract from four producing areas is
produced in Anhui (14.27%) and the lowest is produced in Sichuan (8.98%). The moisture content
is lower than 15.0%, the total ash content is lower than 8.0%, and the moisture content and total
ash content meet the provisions of the Pharmacopoeia. The results of TLC and UV spectrophoto-
metry showed that Mantis egg-case from four producing areas contained tyrosine, but the posi-
tions of their absorption peaks were different, indicating that the composition of chemical com-
ponents from different producing areas was slightly different. Conclusion: There are obvious dif-
ferences in the size of Mantis egg-case from different producing areas, which can be used as the
basis for commodity specification classification and quality evaluation of Mantis egg-case. Calcium
citrate columnar crystal can be used as a characteristic microscopic index for the identification of
Mantis egg-case. The extraction determination method of Mantis egg-case (50% ethanol hot leaching
method) established in this experiment is simple, can reflect a certain chemical composition cate-
gory, and can be used as a method for the quality control of Mantis egg-case. The qualitative study
of Mantis egg-case from different producing areas by TLC and UV spectrophotometry showed that
the Mantis egg-case from four producing areas was authentic, but the chemical composition of dif-
ferent producing areas is slightly different.
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1. 51§

PR 24 SREE F SRR T i AL B R B RS Hierodula patellifera (Serville)s /INJIWE Statilia maculata
(Thunberg). K JJU§ Tenodera sinensis Saussure [FJTHROPHA[1], GHET (FRAEZ) , #HR8 EMH[2].
S EABIIE . AME L DS 4EPRIGTIRL, WA TR . ROt AREATE . PE. Bk, K.
AMESTECEESIR[3], F5T T8 mrs WAL I 28 Hol s SN iR, AR, WL YLIREE
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Hh[4][5]. FIEWFESEAR . DR BERIS. Meii. bE. HEA. Mg, SASHE FPRFFOER.
MR ITCRMERICERFRIT[6] [7] [8]. EILBZEMAERF R AN AR R E R, H AP RRERR = Ak
WA, (EREEAM S B NMEP IR REAR S K L-2 5, EMRHET . JrElb.
R o8 Rz kBRI DhRe 7 A B AR, 5 RIS 25 B E B A — e o, RIS R AN
SO S AR (9], AEI T EMERINE M T SRIEZM TR KPR 20 ek, SR H AT
SIS 2 R B AU AN e . 2020 e (R EZGHL) SRR Y. S GG e e E iR bR, A
DAPRAE SIS M B i B . SRS 256 1 L LIS KB e, B, Koy K552 RPN 2541 )i
BEMANIEIRL —, Ko 22 FAMER, FmAHM RIS, Ko FR Y& &I 7248
RAB[10] [11] [12]. HEERGEFEIMr J LR 2 e VRS R ik —, A ERIERR, TREE.
FiE, N Z SR, S TR B AR BERI[13]. it —D 58 5 I I =R,
ARSI DL SRS I U0 G, A FH R S AV R A T v W % SRR 1) SR PR REAE R SR A
BRI M E 7, MR Koy BIKSy, FRAEE AR BEVE S b LA
[F] 7= b SR ) e [, R SRR 1) i = TR 5 %
2. KB BRI
2.1. LGNSR

WebnBR . DB (ERBIR ARG R AR B BB A PVEE TR A (R
AT GZX-9070MBE). 7 #T KV Gt LM A T XS205). BUE B T /K AR (i U S2 06 % 8 TR A )
DRHH-S8). H TR TF(FiFH AL T AR AF BM-2200). FTHHLGEIE TT R KHUA IRA R FE8E. 5%
Moy IsE KL, #2250 ml). FRELL. BE (20 ml. 25 ml). JEAL. AEEE. B, BHVER
HRT A (LA F GZX-9070MBE). T4 mIEMEM. D&y il SRIX3-9).
. b BRI ER(E DL AR AR A AR R B A Sh A R0
RIEHAERAT). SIS (LK IBIAES G L4) . UV-6100S 2L4Ma] W5 66 B v i e 2%
AIRAF]) ISR S AL,
2.2. SEIGIRT

A KRR IE) . To/K S (E 25 S ML 2R A G BR A R 50% Sl (255 B R A IR A R
HMEENTER G W (F SR TAERA R BT RN(E 4L F TG R A A) i —=H(E
EPMFERF A PR A7) O F i (E 25 PR FR A7) 2 b B 2 SR L AR PR A
Al). FREER B S (i AR A R UKESRR(HiE B THIRAR) . =& e B dEi AR

NGIDE
2.3. Z RRIR

SEAGFE S ST 5 A8 S RE T R T 25864 44 Shke =i 3, PEH A s, DO, HOR, ZEL &
B R BR 2 R 2R 2 B B AT B s s e AR B K TR Tenodera sinensis Saussure TR 5P . 15 5
RN R LA, BT 60°C TR, MR 2 S0, Anic TR A TR .
3. Bk
3.1. MREE

XMl DU HR 2B 1 RS 25 AT K. . R E, [N~ HUEE AL & 50 4
ZiM o
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32. BER¥EE

K SR REAT R AL BEIFIL 60 F i, HUSRERD R IE & T3 £, W0 2 WAl Kt T3 q
FE S BE N HEAT IR L R .

3.3. RHMME

3.3.1. KB MERHNE

IKVEPE IR 1 B 250 SRR R (B2 4 g, FEEFREEE, HEUE, T 250 ml IR,
AN 100 ml (/K28 ZE4F UG TFAEAIR, TERTTHIK) 6 /NI 35 B I 4R 1R, RIS FHEE 18 NI, &5t
[ 2] 7 DAJg R 8, HBWAE R 20 ml FEEER T O RS EERN AR ILY, 2R N E
TEK AR LIEAT 25T, RN 105°CHIHEA PN T8 3 /NS, PRidols 28 R LA T4 28 TR A 0 30 404, F
EREHEE. MREARSREYEENE 2ME%).

IKIEVERR L B 256 SR R (2218020 4 g, WEFREEE, THEUH, BAREF 2N 250
ml B, RS NA 100 ml B7K, %EGLUGRREEE, HHBGFE 1 /N, $RmER:
ER AR, F KRBT NG ORER G 1 /N BURNHEIG R, 2%, 4, BERE®ERE, Skm
R HKATHNE IR D), HIRFOERE I8, B RE I 25 ml JERCE/E O TR 2 EE R ZE KL,
PR URCE T /K E28 T, SAEAE 105°CRIMEAR N T8 3 /Nef, RGO RS 22 1) ds Hh VA 20 30 4041,
EREEE. HEMESRR S ERE ME%) [14].

3.3.2. EEEMRHRIE

FER TR IR TR B CTEHIRIE /35N 10% 20%- 30%- 50%. 70%. 80% . 90%. 100%, FFhik
FER R =HAPATH, HARSLE D IR 3.3.1 AR

FERTERIR L BB ORI E 5N 10%. 20%. 30%. 50%. 70%-. 80%-. 90%-. 100%, HFhik
BN = PATA, HRSEIPIRIRIE 3.3.1 BHIRIEEAE .

333. BHPRSENE
SEIG AT AN 50% 40, H AR D IRIZIR 3.3.1 MFAGRREE.

3.4, RIZWEZHHIK T E

FRAE 2020 f (H EIZG L) S8 DUFE N 0832 A ML R 2 B /K & (%) [14].
3.5. BIRGMZE

FRAE 2020 R (T EZGHL) EEDUERIE N 2302 H e AR 23 W e DN A8 S K 53 1) & (%) [14].
3.6. BEBEMR

EUAN[A) 7= H S R K 2 g, INZEE 20 ml, 230 24 h, FEFEHEEL 30 min, JELL, JEMAET, FREN
FEE 1 ml AR, B RIS AR U B R E Rt B, 0 AR RE . AR 2020 fiR
(P EZG ) B8 DUERCE I 0502)H f 72 (il WO EIRVER % 2 pl, 200l s T A — IR G #EEMR L,
DASAT - FIEE - DKEER - 7K(10:10:1:22) 0@ FF55, fJF, HUHBT, Wi LLel = 2 ) w A 13],

3.7. BN EESR

S BT R AR S Al R, LR 29 M SR IUD BRIGIE 3.6 #RAE  JEEAE - v Moy e e L GE N 0401),
I X 18]/ 200~400 nm [ 137,
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3.8. WESTFE

PR S ) S B8 O B A BE SR SPSS 26 RRIEAT 0T, AT g BLAME + FRAEZE(Mean = SD)KEE
TR ST Z A B IEAT B T Z 00T, G HERARMNIES A0, BHEAN L 07 2 907
B2 A, H & (2 s BT 2 M R FEAR I AES S S, 18 Friedman FRAKES(M K 56), XFAN[E
PEHL A SRR MK L TE . JERET T, H M S BORHERT SR M K. . B SE A R TS
HES. REYI. Ko BIRSWE S SENFEME, 2GRN S REEMZESR, LA aE 1l
FERIZE SR, PR AR P2 M S 5 & .

4. R
4.1. HRREE

AN 5 S ) SR MR 22 K, AN [E PSR I 1B R AR AL, S5 SRR 1, & 1~6,
Table 1. Characteristics of Mantis egg-case
2 1. RATEHMIR K RIFFE
ZFK PEIRFFAE

PIMRL) 2.5~4 em, HFERLH 2~3 em; 2544 LT T s e o, 6 S~ TR B AT
HI 2 R RE S A, SRS, PRk, DT e o WSROI, WE v 2 TR

BRI gty s, 3 R A A, R O P, A7 el ML i
5, SRR AN, SRR, YRR R
g TP 255 om VKA 1415 omo ZH A ILEIPREE, (6 HITNAN — IR R
R et R R, RE KA, WK ATG, S, R LG
gy 2 eme U152 oy DGR, RS LI, LR,

HPA RSO, FESEIT RN — ST Le ) b, BBl maAE 1] [15].

o5 ™ W = =

Figure 1. Cross section of Mantis egg-case
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Figure 2. Comparison of three kinds of Mantis egg-case
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Figure 3. Mantis egg-case from Guizhou

3. SNt A AR A

. ©
® o dg

i ST (e
y ¢ & & 7

L
| (R & LI BRI e s < R S R S

LA ] B x5

Figure 4. Mantis egg-case from Sichuan
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Figure 5. Mantis egg-case from Gansu
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Figure 6. Mantis egg-case from Anhui
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Table 2. Difference analysis of characters of Mantis egg-case from different producing areas

2. NEIF- BRI AP R ER o

van S Hi L pfi
K/mm 28.53+4.05 27.09 +3.69 29.17 £4.38 30.10 £3.39 0.000%*
i/mm 23.59+2.15 22.41+1.81 23.58 +2.09 24.28 +2.33 0.000%*
J%/mm 21.69 +2.43 20.59 £ 1.72 21.08 £2.33 21.28 £2.67 0.017*

AR I B lIE N PR A TE RIS

M2 AR, RS 2 DL 22 07 D % K9 30.10 mm, 2238777 TR I B 55 04 24.28 mm, DY )17
P £ J5E 9 21.69 mm e S DAAS Sl KR bR, bl bt v DA HY 22 B0 S 24 A s FL A = b B
DU/ 7= 1 SN 2504 (K FEAE 27.09 mm~30.10 mm, AN [ 77 i S 254 1 K FE A W B 5 2 F(p <
0.01); YA His SIS 24554 1 55 FEAE 22.41 mm~24.28 mm, AS[F] 7 b Sy 26 64 (0 5 A W B &5 2 R
(p < 0.01); PUANZHb SRS 24544 (1) )5 FE 7E 20.59 mm~21.69 mm, A~ [F] 7 Hb SR 24 47 ) J5 P A i v 2
5(p <0.05).

4.2. BKE

VA PR R SR e B AR €, O AN 2 B (B0, TR, A 320 b R 2 1 < 1B O 25 Jis
WG 7), LA SR GIR ISR OLIE 8); MRS SN P 2 B A TR 9), A
e B ] WVE 2 2RI AL, 800 REMGRTTSNZ 2 TANER A, BIEEHs %L, sl
ToRBEEALIE A K E MR AL MO 10);  GI0E R TR B B RUE, 3 A Bk
BLOLE 11).

Figure 7. Micrographs of outer sheath of Mantis egg-case (4 x 10)
7. ESAEIPEESNE RIE (4 < 10)

Figure 8. Micrographs of outer sheath of Mantis egg-case-showing calcium ci-
trate columnar crystal (4 x10)

8. HZEHOREHSNE BRE-RAEBR IS R4 < 10)
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Figure 9. Micrograph of inner layer fragments sheath of Mantis egg-case (4 X 10)
B 9. FIREEOREEAEIE S ERHME4 x 10)

Figure 10. Micrograph of inner layer fragments sheath of Mantis egg-case-showing calcium
citrate columnar crystal (4 x 10)

B 10. FSHHEOREEAE IR B ME-RATSER S5 AR (4 > 10)

Figure 11. Micrograph of Mantis egg-case-showing egg fragments (10 x 40)
B 1. FSRAEE0 T M E-ROPRF A (10 x 40)

4.3. REYNE
4.3.1. JKEMS HHE

Table 3. Determination results of water-soluble extract by cold leaching method (n = 3)

3?3, KRB REMELE RN =3)

o) Bede AR/ ‘Zﬁ';ijf TH R LR T /%
1 4.0006 59.4888 59.5650 0.0762 9.52
2 4.0004 57.2513 57.3303 0.0790 9.87 9.73
3 4.0006 58.1749 58.2533 0.0784 9.80
DOI: 10.12677/pi.2021.106046 379

2R


https://doi.org/10.12677/pi.2021.106046

e <5

O
=
=

Table 4. Determination results of water-soluble extract by hot leaching method (n = 3)
4. KIBMREMRRENELE R0 =3)

e Bede AR/ %ﬁgﬁﬁf THEER, L% (/%
1 4.0002 66.6888 66.7799 0.0911 9.11
2 4.0002 65.3309 65.4279 0.0970 9.70 9.24
3 4.0005 75.6124 75.7016 0.0892 8.92

M3 FTEN, KB BEEE B EEN 9.73%. HE 4 Al HKIBEHE SRR B &8N 9.24%.
IRl X T SRS 25 84, /KA MR A & & 8 IR R SR R GRS

4.3.2. BEEREYINE

Table 5. Determination results of alcohol soluble extract by cold leaching method (n = 3)

5. BAMERBSRENELER®N=73)

FE o mEKIEY  FERdg RN/ iﬁfg%f BERE  AR% %

1 4.0000 64.3898 64.4609 0.0711 8.89
2 10% 4.0002 58.1721 58.2435 0.0714 8.92 8.91
3 4.0005 55.0035 55.0748 0.0713 8.91
4 4.0004 66.6772 66.7515 0.0743 9.29
5 20% 4.0005 59.4884 59.5625 0.0741 9.26 9.12
6 4.0004 57.2502 57.3207 0.0705 8.81
7 4.0005 65.8090 65.8773 0.0683 8.54
8 30% 4.0006 65.3316 65.4010 0.0694 8.67 8.72
9 3.9999 81.5870 81.6586 0.0716 8.95
10 4.0008 81.2848 81.3683 0.0835 10.44
11 50% 4.0007 78.6310 78.7170 0.0860 10.75 10.54
12 4.0002 79.1458 79.2293 0.0835 10.44
13 4.0001 64.3913 64.4937 0.1024 12.80
14 70% 4.0006 58.1700 58.2642 0.0942 11.77 12.42
15 4.0004 55.0059 55.1075 0.1016 12.70
16 4.0007 66.6762 66.7688 0.0926 11.57
17 80% 4.0002 59.4878 59.5832 0.0954 11.92 11.74
18 4.0007 57.2494 57.3431 0.0937 11.71
19 4.0001 65.8101 65.8834 0.0733 9.16
20 90% 4.0001 65.3319 65.4161 0.0842 10.52 10.05
21 4.0005 81.5866 81.6702 0.0836 10.45
22 4.0005 81.2854 81.3500 0.0646 8.07
23 100% 4.0006 78.6314 78.6983 0.0669 8.36 8.25
24 4.0001 79.1465 79.2331 0.0666 8.32
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Table 6. Determination results of alcohol soluble extract by hot leaching method (n = 3)
6. ERMREMRRENELE R0 =3)

FE o ERREM BV RRLEE H’fgijf FHERE A% Y%
1 4.0002 65.8090 65.9120 0.1031 10.31
2 10% 4.0003 64.3888 64.4898 0.1010 10.10 10.22
3 4.0003 55.0038 55.1064 0.1026 10.26
4 4.0006 66.6768 66.7756 0.0988 9.88
5 20% 4.0006 59.4869 59.5848 0.0979 9.79 9.86
6 4.0007 57.2534 57.3526 0.0992 9.92
7 4.0001 58.1704 58.2734 0.1030 10.30
8 30% 4.0004 65.3319 65.4366 0.1047 10.47 10.35
9 4.0005 81.5891 81.6918 0.1027 10.27
10 4.0001 81.2883 81.4288 0.1405 14.05
11 50% 4.0004 78.6335 78.7803 0.1468 14.68 14.37
12 4.0008 75.6128 75.7567 0.1439 14.39
13 4.0005 65.8089 65.9536 0.1447 14.47
14 70% 4.0003 64.3909 64.5307 0.1398 13.98 14.09
15 4.0007 55.0035 55.1417 0.1382 13.82
16 4.0006 66.6768 66.8006 0.1238 12.38
17 80% 4.0001 59.4856 59.6139 0.1283 12.83 13.00
18 4.0003 57.2497 57.3875 0.1378 13.78
19 4.0004 58.1693 58.2884 0.1191 11.91
20 90% 4.0003 65.3280 65.4469 0.1189 11.89 11.93
21 4.0000 81.5886 81.7084 0.1198 11.98
22 4.0006 81.2875 81.3938 0.1063 10.63
23 100% 4.0006 78.6332 78.7424 0.1092 10.92 10.80
24 4.0000 75.6129 75.7215 0.1086 10.86

M3 5 TR, BRVE TR RIER & B i s MR BUTEZ 70% LB TIGE NG 58N 12.42%. H

6 WAL BEEVER M RIEIR 1) & B o

PEI= N =
= B A

14.37%. PIAERHE MR MYIIE T, 50% LEF VA HORIERCR B AE
AR LA L S22 (0 /K P VA P IR R RO A8 45 ROR R, e TFAIRIE LA 50% LA 977 IR
Y, WKEMEARIEIIR IS B E m. KU SREEER M AR E T80 50% LEE A7 1

Bk

43.3. BRHMHSEMNE
T TR EENESS KRR, AR SRR S R D B o

RN HK, N 8.98%.

HISEIUTT VAR 50% LB, S8

N 14.27%. ZH)
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Table 7. Determination results of Mantis egg-case extract from different producing areas (n = 3)

% 7. R HRIEESE BN E L R = 3)

AR + 17

P FF5 FEAhEg R /g g THH/g TEMY%  CFEE%
1 4.0006 64.3797 64.4653 0.0856 8.56

Hk 2 4.0008 58.1702 58.2621 0.0919 9.19 9.46
3 4.0007 55.0019 55.1083 0.1064 10.64
4 4.0004 66.6767 66.7695 0.0928 9.28

Py 5 4.0003 59.4871 59.5730 0.0859 8.59 8.98
6 4.0001 57.2518 57.3425 0.0907 9.07
7 4.0007 65.8080 65.9001 0.0921 9.21

M 8 4.0003 65.3312 65.4242 0.0930 9.30 9.14
9 4.0008 81.5876 81.6767 0.0891 8.91
10 4.0008 81.2473 81.3887 0.1414 14.14

LI 11 4.0005 78.6352 78.7783 0.1431 14.31 14.27
12 4.0003 79.1441 79.2878 0.1437 14.37

4.4. KRG MER S EME

Table 8. Moisture determination results of Mantis egg-case from different producing areas (n = 3)

% 8. FREFHREEASMEERN0=3)

MEM + T

! Fs RFERE/g R E/g Ko H/g EKEY%  FHEY%

FEdbHE /g

1 2.0003 19.8664 21.7325 0.1342 6.71

Hik 2 2.0006 37.0641 38.9204 0.1443 7.21 7.08
3 2.0008 35.7689 37.6235 0.1462 7.31
4 2.0004 22.9833 24.8634 0.1203 6.01

| 5 2.0003 37.4770 39.3522 0.1251 6.25 6.08
6 2.0007 35.0156 36.8964 0.1199 5.99
7 2.0000 21.4014 23.2581 0.1433 7.17

B 8 2.0007 36.8599 38.7186 0.1420 7.10 7.12
9 2.0004 36.7642 38.6228 0.1418 7.09
10 2.0000 21.5194 23.3371 0.1823 9.12

T 11 2.0007 21.3997 23.2206 0.1798 8.99 9.20
12 2.0008 38.8193 40.6303 0.1898 9.49

HIC 8 AT, BT E RERIEK > &8, DLRBU™EKERK, 7 9.20%, PP EKERIK,
N 6.08%. 2020 24 S E SRURIHZH K 0 AL 15.0% [1], LA S SRR 2534 7K 73 2975 SRt o
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4.5. BIRSMWENSENE

Table 9. Determination results of total ash of Mantis egg-case from different producing areas (n = 3)

£ 9. FNE~HRIZEWED KD MELERMN =3)

7 Fr 5 Bl /g Htdw /g Hiw + Kordilg Koy Hlg EEY%  CFEEY%
1 2.0006 26.8356 26.9807 0.1051 7.25

HM 2 2.0003 22.8749 23.0161 0.1412 7.06 7.41
3 2.0003 25.2526 25.4110 0.1584 7.92
4 2.0002 26.4782 26.6169 0.1387 6.93

| 5 2.0003 24.2278 24.3394 0.1116 5.58 6.01
6 2.0004 249178 25.0283 0.1105 5.52
7 2.0006 24.3461 24.4041 0.0580 2.90

okl 8 2.0005 21.3196 21.3778 0.0582 291 291
9 2.0002 21.6662 21.7244 0.0582 291
10 2.0008 26.8470 26.9226 0.0756 3.78

2R 11 2.0004 24.7221 24.7975 0.0754 3.77 3.74
12 2.0004 22.8854 22.9587 0.0733 3.66

HEE O A%, RIS K E R RK Y S ERERRHTFE, 58N 741%; SEHRAKKZ RN
77, N 2.91%. 2020 KR 24 SR 2 SRS 256 S Ky ASHEIL 8.0% [1],  LA_L = b SRS 25 54 2 7K 7 24755

g i

4.6. HEEIBZEMR
THOGIT TRE, 2B ST - RS IA 3 D506, DU R R b i 3 2 5 s 2 1

FEAGF, AR S . E5X

(S1: BEEBNHE &

=]
ﬁ\ﬁ HH

S2: PUJIIF=Hl; S3: H/™Hi; S4: ZHU™HL; S5: SiIHHb)

Figure 12. TLC diagram of Mantis egg-case from different producing areas
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Table 10. Rf values of Mantis egg-case from different producing areas

2 10. R[E)FTHbRIZREAY R {E

PR G5 1 2 3
S1 - 0.65 0.713
S2 0.438 0.65 0.713
83 0.438 0.65 0.713
sS4 0.438 0.65 0.713
85 0.438 0.65 -

4.7. B AREEHT

LR H SRS 215 nmy 222 nm. 224 nm, 5P IRICIEELE 229 nm. 213 nm. 216 nm. 272
nm. 340 nm. 371 nm, PYJIF= WS FE 210 nmy 270 nm. 340 nm, H R 7= Hu KR USIETE 216 nm.
228 nm. 340 nm. 371 nm; VU™ M SRUEAE L WSO I A7 B A 72 5, RIS IR Pt A 2 1 A () 2E s A 72
., AR WE 13,

WG EE (Abs)

@16032532)
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Figure 13. UV spectra of Mantis egg-case from different habitats (Red line in the figure: methanol; Blue
line: Anhui origin; Green line: Guizhou origin; Yellow line: Sichuan origin; Black line: Gansu origin)
E 13. TE~h RIS UV E(EFO%k: BEE; Kk RE~M; Kk N; &% WO~
#h; Bk HFE~H)

5. &g
O 72 1 S50 245 4 (K BEEE 27.09 mm~30.10 mm, %5 E7E 22.41 mm~24.28 mm, ¥WEREZHM%E
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Ft(p < 0.01); DU/ Hit S 24564 1) JR EELE 20.59 mm~21.69 mm, R EMEZEF(p <0.05). FER 255
DA SRR, ot Sy, AT 24560 DL 22 3800 AT B K 30.10 mm, 22807 A1 5 6 4 24.28 mm,
S0 4 TR AR e BB S T R A e AR . PRI AR VR SRR G, SRR A BURCRYI R, TR
KT BAMMIE . GIEE BT TEAR AR, S0 OF 3 oSG MRS A &, 1 SR AN 9 )2 B A i
P IR ON AN Z TR 2, RS PN 2 MO R A i A, MR A S T D SR B A T (R FE AR
FREAIE o

AT I B2 KU M BGR IR R KIS A IR IR B & &, SR RPDKIE A RIER BN & &
(9.73%) L /K 5t HGREIR D I 5 B(9.24%) > TR B RIR A AE NSRBI V850 o B IR R H
10%- 20%- 30%-+ 50%- 70%-. 80%. 90%- 100%ZEEXTAFIBATHE, SRBHNRR HYI& B
8.25%~12.42%, CLBEIREE T0%132 & B (12.42%); PURBHR W& & AE 9.86%~14.37%, LBEHK
& 50%3% ) & i (14.37%) s BRI IR A 8 B E S0% 1 FHAGREIR H 7 &t LRI IR R ve
BENRH S, KT SR 2R B A & 8 E s 52028 CERREER S0% I #VRE . Wl
ANTR] = SRS 2GR0 R &, e 5 SRR B YA P PR SRASIE 2 AR R YD B B AE 8.98%~14.27%: LA
ZHrREM G ER S, N 14.27%;: WS 25K N 8.98%. HIKELE 6.08%~9.20% [H;
DAL= &k s R, NP EKE /N 2020 e (HEZH) HE SEEIH 2K 5 AR 15.0%,
DA_E PO AN 7= 1 SE S 2544 7K 43 75 B . DU = HL I SR 250 S8 K 20 5 B TE 2.91%~7.41%2 7], LA
NP RIS BB R, BN R BB i, 2020 K (b EZG 0 0 5E S0m 24 b1 SR 2y A
8.0%, LA LDYAS=Hb SAEWE 24544 K 73 S RF & 25 PR o AR SCDARR IR AT L, 07 T SR 1) v 2
ARSI O RS, DA SRR At IR i (1382 i vk mT R i 2 SRR R S 00 s, SRAM ook
FE vk 2 B S R O B B RS ZE 215 nme 222 nm. 224 nm, BN PR HB RIS I AE 229 nm. 213 nm. 216
nm. 272 nm. 340 nm. 371 nm, POQJIF=HBARICIETE 210 nmy 270 nm. 340 nm, H R 7= H IR g TR
216 nm, 228 nm. 340 nm. 371 nm, PY/N7= SRS SIS R0 B A 22 5, RIS [R] P2 Ak 2 B o3 1) 2
JIUE A 7

R SIS 0 I K WA 280 AR DY NS [ R SO B 1 SROBENE HEAT PR S . BARCERIANR B, KA. &
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