5527 45 14 1] FEXEAFFERE Vol. 27,No. 14
202147 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2021

NP4 4% 4% G2 -5 7 % 25 1 i b 10 452 [] 44 o

BEM, T, REALT, TR, ERM, Hir, GRS, Arkiir, £
(RAMFPEHRF HFR, PHIARAAMAES FAARAELEEET, RHA 611137)

[(WE] BB RN G52 ARG SR AR A RGO R JB IR R/INVRT B R AL & & i L 25 5 R0 =8 1
SFERTE . J3E WU 6 3 N7 A5 G 25 FIARG A% (R ZLA6 ) F1 23 003 )11 77 7 24 25 I % L R AR OCIF 9 4 18 2 25 Pk 43 74710 (SRAP) #F
G K AT A i I ) 235 2% 0 R 5 (PR A A0 S0 BRI O 00 AR o5 F) T2 IR SRS/ 5 A B o 280U AH €8 385 1 (CHPLC ) G 0 Ay Bz 488 B2 1 B S B2
0 i, B SIMCA 141 523 B TR AR LR /IN R B 28 A0 & W B ik JEA T 3R 25 00, W0k 9 4% 55 245 PR A% R 2% 245 PRI A% 1
ARK R 22 5 AL o 45 3R : SRAP 3ELR K R 43T RE A 28 IX 43 AS [a] &t e 110 A7 A% B &, 38 4 7= i 4 [ ok A 405 1) S [s)
TP A7 A% 53 25 06 R 0T, 300 2 IS5 2% O R TC T 1) A Tt A A2 A T SR RS /N R o TR 2 Ak 1 2 B L ARRLRE e R EIR T R A
25 24 T i ARG A 5 DR 43 24 24 P A A X BV R o B 8 < 38 ok 43 BT A2 9 245 T el RS A% e 24 T o R E 38t A% 0 T LA P IR A
RO A i 25 5, R A3 Hb DX R A 5 A% G 245 P R R T A5 R e R, 1R S T 4 2 R I R

[RBEIR] W%, B B HGR MCT I 1 28 (SRAP) ; PRk, #MEEL&Y

[FE#S2£2] R284.2;R289;R22;R2-031;R33 [X#t#RIRFE] A [XEHS] 1005-9903(2021)14-0138-09

[doi] 10.13422/j.cnki.syfjx.20210818

[F4& MRk ]  https://kns.cnki.net/kems/detail/11.3495.R.20210507.1758.002.html

[M&HRAR] 2021-05-08 13:57

Analysis of Equivalence Between Traditional and Nontraditional Medicinal Varieties of
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[Abstract] Objective: To study the differences in genetic relationship, shape, size, and flavonoid
content between traditional and nontraditional medicinal varieties of Citri Reticulatae Semen produced in Sichuan
province as well as their equivalence. Method: Six batches of traditional medicinal Citri Reticulatae Semen
( Citrus reticulata 'Dahongpao') and 23 batches of nontraditional medicinal varieties were collected, and their
genetic relationship was explored using sequence-related amplified polymorphism (SRAP) markers. Following
the observation of their shapes and sizes under a stereomicroscope, the contents of naringin, hesperidin, and
neohesperidin were measured by high performance liquid chromatography (HPLC). SIMCA 14.1 software was

used for cluster analysis of their shapes, sizes, and flavonoid contents, thus figuring out the similarities between
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the traditional and nontraditional medicinal varieties in character, size, and chemical components. Result:
SRAP markers-based genetic relationship analysis effectively distinguished different Citri Reticulataec Semen
varieties from each other. Some samples collected from the same or adjacent places exhibited a close genetic
relationship and they shared high similarities in shape, size, and flavonoid content. However, the traditional
medicinal Citri Reticulatae Semen was still quite different from most nontraditional medicinal varieties.
Conclusion: The analysis of differences in genetic materials, appearance, character, and active ingredient
content between the traditional and nontraditional medicinal varieties revealed that the equivalence of C.
reticulata 'Ponkan' samples from some regions with the traditional medicinal variety was the largest, enabling

them to be considered as the emerging medicinal variety.

[ Keywords ]
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sequence-related amplified polymorphism (SRAP); characters; flavonoids
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16040707, 46 J& 4>98% ) .

SCHRESL T 20154F 10 H E 12 A R A AHE 327
by PO )1 IRk MO VR L H DTSR 14D IX, 42
R H S 2 K 2 3 B R M 08 A Citrus reticulata
Blanco M H iE 4 W) Ff ( £3 3§ Ki M C. reticulata
‘Ponkan’ , #if # C. sinensis Osbeck, H B # C.
ichangensis Swingle, 4 1% Fortunella margarita
Swingle, Ifil. £ C. sinensis Osbeck Egyptian Blood
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Table 1 Collection information of 35 batches of Citri Reticulatae Semen samples
%i 5 it RAE M GG %i 5 sl i SRAE My L
1 A ISR T /N AER  ZK£:103.61,104 30.30 16 KL MEZH WA 42 103.05,d045 30.02
2 i A% IRk /N A ZR%: 103.58, 4645 30.33 17 A M T WEARA ZR%: 103.05, 4645 30.02
3 A PMHHE R A4 105.81,L428.03 18 KELH JEIm PR A4 103.48,3645 30.02
4 it JIot AR R RK£105.93,164531.73 19 HlE JEd bR B AR 103.51,384 30.01
5 A JIOU R K£105.90,d64631.72 20 1 JEIm AR 448 103.50,3645 30.03
6 KLLH BT E®E A A% 10591,64631.73 21 R BABTTRITIX 4% 103.85,645 30.68
7 pNAR ! ST B ZRZ4103.92, 4645 29.21 22 IR EBATIARPRAL A28 104.78, 4645 29.94
8 A SRNTTEEN B ZR%:103.94, 4645 29.20 23 A BEHTATIPEAT A4 104.78,4045 29.96
9 iK% SRR B A4 103.93,6429.20 24 i WILTAA L R4 105.06,645 29.65
10 KETH HETT A4 104.51,04528.43 25 PR PILTT XA S R4 105.08,6£6 29.67
11 i) FLE T % 10451, 4645 28.40 26 HEE MATWHEE K% 106.16,164030.69
12 A HEWRTHE  RZ104.91,10428.59 27 JlIR 55 MATMEE R4 10615164 30.66
13 LA HEMTRKTE R4 104.93,104 28.56 28 A MATHEE R4 106.15,16430.66
14 1R HEWTRTE R4 104.92,10428.58 29 A VLT R S R4 104.88, 1041 31.74
15 i FoTii s R4 104.60,104629.37
2 AEEHER i K 1 min, 72 °C#Efifi 1.5 min, 5 A~ 1E 25 ; 94 °C A8 P
2.1 g 2R B 5 min, 51.2 °Cif X 1 min, 72 °C#E {ifi 1.5 min, 35 1§
2.1.1 DNAMIRICSKM S MAEY DNARBGL 7,72 °CHEAH 10 min; 12 °CIRAF . ¥ 845, 2% 1)

7R G U B A5 by vk (S TR A R R AR )
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DNA Zkaii Ho— 35 W, W52, JoHi R B4 , K 5 DNA
A R . W2,

2.1.2 SRAP-PCR RJH T 80%} SRAP 5| ¥4l &1
(IE [ 104~ F1 2 ) 8 4~ ) i 47 SRAP-PCR, PCR JZ i/
i & 20 L, 2xTag PCR MasterMix 10 pL, 5] 4
2 wL,DNA #i#z 2 pL,dd H,O i1 % 20 wL, PCRY"
R 94 °C T AE PE 5 min; 94 °CZ8 ¥ 5 min, 35 °C
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Fig. 1 Seeds pictures of 29 batches of Citri Reticulatae Semen
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Fig.2 DNA electrophoresis of 29 batches of Citri Reticulatae Semen
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&2 SRAP 3|4 i H i 22 X4 5] 4
Table 2 22 pairs of primers selected from 80 pairs of SRAP primers
ErRE 175 1K B /bp e e 175 S B /bp
8  Lif TGAGTCCAAACCGGATA 17 40  Lif TGAGTCCAAACCGGAAG 17
Fi# GACTGCGTACGAATTCAC 18 Fi# GACTGCGTACGAATTCAC 18
9  L¥#f TGAGTCCAAACCGGAGC 17 41 ¥ TGAGTCCAAACCGGACA 17
T if GACTGCGTACGATTAAT 17 i GACTGCGTACGATTAAT 17
10 [ TGAGTCCAAACCGGAGC 17 49 ¥ TGAGTCCAAACCGGACG 17
T GACTGCGTACGAATTTGC 18 T GACTGCGTACGATTAAT 17
13 [ TGAGTCCAAACCGGAGC 17 56 i TGAGTCCAAACCGGACG 17
T GACTGCGTACGAATTAAC 18 T GACTGCGTACGAATTCAC 18
24 Liif TGAGTCCAAACCGGAAT 17 58  Lif TGAGTCCAAACCGGACT 17
T GACTGCGTACGAATTCAC 18 T GACTGCGTACGAATTTGC 18
25 I3 TGAGTCCAAACCGGACC 17 60 [ TGAGTCCAAACCGGACT 17
T GACTGCGTACGATTAAT 17 T GACTGCGTACGAATTTGA 18
27 [- 9 TGAGTCCAAACCGGACC 17 61 [ TGAGTCCAAACCGGACT 17
T it GACTGCGTACGAATTGAC 18 T it GACTGCGTACGAATTAAC 18
34 L TGAGTCCAAACCGGAAG 17 62  Llif TGAGTCCAAACCGGACT 17
T GACTGCGTACGAATTTGC 18 T GACTGCGTACGAATTGCA 18
35  Elf TGAGTCCAAACCGGAAG 17 64 Ll TGAGTCCAAACCGGACT 17
T GACTGCGTACGAATTGAC 18 T GACTGCGTACGAATTCAC 18
36 L TGAGTCCAAACCGGAAG 17 65  Liif TGAGTCCAAACCGGAGG 17
Tif GACTGCGTACGAATTTGA 18 Ti# GACTGCGTACGATTAAT 17
37  E#f TGAGTCCAAACCGGAAG 17 66 Ll TGAGTCCAAACCGGAGG 17
T GACTGCGTACGAATTAAC 18 T GACTGCGTACGAATTTGC 18
1234567 8910111213 M 14 1516 171819 202122 2324 25 M 26 27 2829 M
2000 bp
Rt
500 bp
250 bp
100 bp

3 29#tHF % S SRAP 5|4 F8-R8 B9 ¥ 14 45 R E 7k

Fig. 3 Ampilificationg results electrophoresis of SRAP primer F8-R8 in 29 samples of Citri Reticulatae Semen

B Ry i, v 3 S i B T AR Ry v, AR G
A T8 R B ROk A T R
ANCULEE 6 TR T B SR T 28 ok A R R T TR IR
SR T7 22 /N R R T BROE 5 O 22 R (RR
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0.95 0.90 0.84 0.79 0.74 *3 BEREREK. KNEIE
1 I I I I Table 3 Citri Reticulatae Semensamples’ data of shape and size
g mm
8

ﬂ 95 K B = BRI 2% =4EZ M (x+s,n=3)
2 1 1139 639 523 7.82 23.02+0.31
1(7) 2 1245 653 5.6l 9.51 24.60+0.35
é } 3 1139 560 472 9.37 21.70+0.31
I :—I‘ 4 1395 837 628  13.06 24.16£0.32
ﬁ 5 1133 635 517 7.60 22.84+0.33
iz 6 1292 6.17  5.07 10.96 28.60+0.27
;g 7 1218 531 425  13.87 21.75+0.39
%‘5‘ 8 9.93 597 478 5.20 20.69+0.31
%2 — }—\ 9 13.09 670  5.74 11.33 25.52+0.34
%? 10 1132 580 476 8.71 21.89+0.23
E4 29AEHE S SRAPIHRIDHI RS L RE X, 11 11.84 6.03 4.50 11.26 22.38+0.41
Fig. 4 Dendrogram of genetic relationship29 of Citri Reticulatae 12 12.46 5.52 4.62 13.2 22.60+0.31
Semen samples using SRAP 13 1190  7.02 489 9.11 23.81+0.18
14 1253 636  5.13 11.43 24.03+0.37
15 1021 568  4.85 5.99 20.75+0.38
16 10.83  5.69  4.65 7.66 21.19+0.24
17 10.77  6.08  4.84 6.97 21.70+0.25
18 12.18 578 479 11.51 22.76+0.32
19 1145 593 482 8.89 22.2040.30
20 1213 6.65  5.15 9.54 23.93+0.37
21 1025 549 434 6.98 20.08+0.23
22 13.47 648  4.98 14.66 24.94+0.44
23 1057  6.16  4.86 6.32 21.59+0.25
24 1131 582  4.84 8.59 21.97+0.20
25 1233 530  4.34 13.14 21.98+0.25
26 1296  7.10 537 2035 26.01+0.39
27 1472 6.45  4.84 7.83 21.06+0.30
28 1081 557  7.83 9.81 21.55+0.29
29 10.84 544  4.68 12.73 22.2140.32

R 10 WL,
’ ¢ S BBCHY R 1 RS 5

B 5 A% AE X-gf 2k

Fig.5 X-ray diagrams of Citri Reticulatae Semen

I

Bo6 BEK.ZE.BRE
Fig. 6 Length,width and height of Citri Reticulatae Semen

2.3.2 R VR D A
IR RS R X FR A 3 B R PR, 3 T A
AR R 4 A 0.14,0.10, 0.12 g- LAY IF
HIFE .
233 MHMEW R A BB KA 0.5 g K
PR, B 150 mL AR M 5250 BRI A H R
25 mL,$E 5], & 70 °COK % M $2 B 1.5 h, i & =
e, B AN R Y A, 0.45 pum fif £L U8 A
i U BULE IR WA
234 JriksE st KMECRE L, DI D
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x4 BRERPARHTEE (1=30)
15 Table 4 Assay results of active ingredient (n=30) %
v No. MEH R DR o il R
05 1 i
§ 05 1 - 0.0143 0.0028| 16 - 0.040 3 -
1.0 2 - 0.0131 - 17 - 0.0340 0.0031
as 3 - 0.0305 0.0052 18 0.0093 0.0310 0.0151
4 - 0.0299 0.0037| 19 - 0.0337 0.003 1
-2'94 S 02 1 0 1 2 3 5 - 0.0805 0.0025| 20 - 00189 -
il 6 - 0.0662 0.0095| 21 0.0392 0.0123 0.0029

R G  % 1—5

B7 WK KNEE

Fig. 7 Cluster diagram of Citri Reticulatae Semen size and shape
YAl 0T v B X AR R ek L AR Y=
11 129X+2.516 7 (R*=0.999 7) , £k ¥ i il 0.001 2 ~
0.008 8 g~ L™"; 18 fz 4 £k 1k vl 5 J5 2 4 Y=20 842X+
9.343 1(R*=0.999 5) , & PE i H] 0.002 0 ~ 0.050 0 g L5
R R PR Bl 7 RO Y=49 691X+15.857
(R=0.999 8) , £k 1 ¥ [#1 0.000 1~0.002 9 g- L',
3AN ARG B R M R E M I RE [ R RSD
1<0.5% , F7 65 L5 EK

2.3.5  HENSALG W E A R SR A HPLC X
29 {3 1 A% A i v B Rl K T R B OB B
PEAT I 2, (i T L TR 8, e 4 SR L3R 4. 45 R R
WY, B A FE S b oAl R RRT AR Y B R LA
I, I rh ASOAS [ 7 b 1 K 20 # R 4 A7 % A Al R AT
B B 0 5 S AR IR B e, AN TR] 7 bl Y LR IR
Z L BRJE R AN T 7 b 0 R R, BCAR 4 AR e B 1K
RELHIFE AR K o0 A B b R A — ik, 5 HABAFE i
X5 Gk 3, R M IR A AR A A T, UL AL 9,
1,3,4,8,9, 12F 13 S HMAE KRG KR REE D&
TIA— 3, RIS KRG Y& &5 nieYi

A 2,
j\ j\
B
2 3
A
0 5 10 15 20 25
t/min

LAl B 1 52, 8 1T 5 3. BTRE HAT

E8 RBAXRM(A)F23SHFHAER(B)HPLC

Fig. 8 HPLC of mixed standard (A) and sample No. 23 (B)
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7 0.0139 0.0678 0.0138| 22 - 0.179 2 -

8 - 0.0372 0.0039| 23 - 0.0539 0.0023
9 - 0.0329 0.0037| 24 - 0.0543 0.004 7
10 - 0.0653 0.0119| 25 - 0.0568 0.0105
11 - 0.0252 - 26 - 0.0331 0.0031
12 - 0.0305 0.004 6| 27 - 0.250 9 -
13 - 0.0156 0.0024) 28 - 0.0659 0.002 8
14 - 0.023 9 - 29 - 0.0150 -
15 - 0.031 6 0.0039

12

3

~

4 =2 4 ©» 1 2
1]
MY BREMERS&BEENR

Fig. 9 Cluster diagram of Citri Reticulatae Semen flavonoid

content
3 itig

ASWEFE LA 29 3 )1 7= A A A il D ST RS 52, e
6 17 O % Gt 245 11 il b R 2D MR L 23 13 W 5B 2% 245
dn AfRE o 45 SRR 20 0 11 P A AL RE S R, A
LR AN IR (AN K AN = R RS R A DR N R 2 )
G R R G IR RN 22 S BRSO 2
P B o3 5 2t A B S DX 5 3 0 R A 5 R £ M A X
3 A7 T AR ARLEE R, mT A DA A A% A IR AR T % o b i
fr ik — 2 5e .

SRAP A faE M AN 25Tk
SEOL AR Tz L TR A R B YR A% 2 R A
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