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[ Abstract ] Objective: To compare the differences in ITS sequence of Salviae Miltiorrhizae Radix et
Rhizoma from different origins, analyze the relationship between ITS sequence, effective composition content and
origins by detecting its effective composition content, and lay a foundation for exploring the quality differences
mechanism of Salviae Miltiorrhizae Radix et Rhizoma from different regions. Method: DNA was extracted from the
Salviae Miltiorrhizae Radix et Rhizoma from different origins, and PCR-sequencing technology was adopted, then
the sequence analysis software was used to analyze the gene sequence differences between different origins. UPLC
method was used to measure the effective composition content in Salviae Miltiorrhizae Radix et Rhizoma from
different origins. Result; It was found that there were some differences in ITS sequences among different origins,
then the ITS sequences after being induced by the elicitor showed two types of obvious mutations (A and G) ; in
addition, the effective composition content also showed obvious differences between different origins. Conclusion :
It was concluded that the mutations at 152 bp of Salvia Miltiorrhizae Radix et Rhizoma induced by different elicitors
could lead to more ‘G’ -shaped transformation. The water-soluble constituents of Salvia Miltiorrhizae Radix et

Rhizoma were increased after being processed by chitosan and salicylic acid respectively. No significant effect on
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the increase of the active ingredients was found after combined induction by chitosan and salicylic acid.

[ Key words |

FIZEBERHEYII S8 TR ERZE, B
WU R T I 22 B D AR R 2 2
— TEFRE B A 2 000 Z4F 1y il FR I DI s, AR5
SREEHT 2 01 Z2 M, PR 2 26 25 W 0 B 8 A R
N BB R T AR OR T T 4 LA
TEW PSR B 2 25 A 5%, Hoh — S8 1 19
M2 B MIFFZE I, & & E E ARG 2010 45 i b
i) —FRLE o FRG PRS0 o B A R TR
[T TN eI B AN DI i A el J i yia R N UL
UL N S (LR H IR IR B L E TR B 2K
RHIREFESEE T, 5 A SOk ARE S R
7S Z B A RO R 2 SR EOR, R N R
XEPES AU B & A B R . SR
KV A 2 7K R 1 o K - R e A ) 3 [
F14 22 2 7 Wy AT A 5 T8t A% 22 R R B S O TR T
IR b 1R 38 1 20 A G A 3 o A TR T A T
J 9 A8 Al R 47 B R 23 A DA T B A B8 AT 2 AR TR R T
o USRI, A7, AR EA AT PSR
W B B AT AR ROR 22 5, OF X AN R P 2 o
FEZ 1 PEE L, B S ERETE, 45 R R W L 7R
AP 2P 2 & R 5 A 058 R A i R
XS AP S AT T PSR ILKEE AT
LA HL S B 22 RATAE G R UYL KO
b 2R DU A S [ T S 0 D g SR TN 2R kK
X P2 W B R wa BE AT T PESE, K B SmAACT,
SmCMK X3 Z Bl 1) B R A7 e BURAE T o A BEFE A
T 7 T X P24 ROy & i K ITS J 9 A i
AR SR R A B BE U (PCR) PP A
SERE T LA KPS0 ITS 750 5 25 5 SR
2 SOBRE 35 (UPLC) FARAG I P12 vh ph 2 i 26
[l ESEn e A ELISEE & 38 Sibl e 73 s
S A5 BE5E BE Al O %) PE 2 i B e B BAT R AR

1w

FHSHAE 53 00k B IR B R TR 5 3k, g 1 v
L, A st B 25 K% £ 2 AR 8 N IR EBHE
WP+ Salvia miltiorrhiza BT PR MARZE, W31,

IS AR HE R 2 DNA R £ 050 6,2 x Tag
plus per mastermix (& 44 RL) (b 50 1 10 FERL 7 K
AHIRAF 550508 DL116-01,MT201-02) . Xf I
i A B R OB (b R A 2 A E B 5T B, it S

Salviae Miltiorrhizae Radix et Rhizoma; ITS; active ingredient

x1 AZHBEXERLERER

Table 1  Salviae Miltiorrhizae Radix et Rhizoma samples
information

FEMS RN b3 75 3 FEA B/ 1R
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SDHK WL AR 5 HE KA BRIK £ 7 R T 8
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111562-200504) ; J1Z&80 1 , (L5 130602) , & f} 2
fi (415 121013 ) ¥ 5 18R ¥ 3E 18 A8 W1 B AR AT IR
NEL,TRBESHY =98%; — A= (S
13082317) , FFZHi 1 (Hit*5 13050701 ) ¥ 5 1 4B
SRR E MR IR A W), BT RSy B4 =98 % 5 ik 3%
F2 (L5 1189-060824 ) , P W iz A (it 5 1073-
060113) H4 F v 24 [T 14 1) 57 ] & R B K TR
O, PR B > 98% 5 % RR (it % 20216-
201107, i 70 % > 98% ) Wy [ 75 & U1 BS A= ¥ Bl 4%
AWRA R HEE Gt 2k, = 245 8 A Ak 7 R A BR
NCIDR

BIO-RAD T100 Thermal Cycler PCR {¥ ( & [
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0.000 1 g-L~", % i #a 5 80 L. At P& i ¥y L
80 LKAEXS HA AL 3

2.1 PFZ 0TS JF 5 545

2.1.1 G DNA f42H0 W AW ok b 38 P S 4
i, OIS SAE P Z, AT 5 A L5 mL g0 4
Wi, A AP1 Fll RNase, iR i€ % ,65 CHHE 1 h J5,
B AR B UL BAR UON A AP2,AP3 , WB 45 LR
TS 2% 0T, B0, R B B0 R, RS B O AR T A
70 °C WA EB, B oL, B RD A3 ] Rk B
7 DNA

2.1.2 PCR ¥"'# PCR XN 50 wL 1k & ¥ 47
PCR Y"1, 51 ¥ & 2 L, DNA J5 i 5 pl, K B K
16 WL, MIX &R 25 wL; Ko 5|9 )F 5]k P1:5° -
AGAAGTCGTAAGGTTTCCGT-3 ", P4 5 -TCCTCCG
CTTATTGATATGC-3" , 8| ¥ £ B K 20 bp. JZ IV &
# F BIO-RAD T100 Thermal Cycler H1 i 47 JZ Ji ,
PCR ¥ (9 HE R 257 94 °C 5 min % 94 °C 1 min,
54 °C 1 min,72 °C 1 min, 3t 34 M, E 72 C
10 min,PCR /=4 7F 4 CI#: 4%,

2.1.3 WUk HIBE PRICBIEHE 0.2 g, i A 20 R
) TAE 2% ohifd 20 mL, fin #4 2 % 15 J5 F A Golden
view YL} 0.2 wL, F§ 305 8 & B 00 B AE of, £F
BEEG IR, SR S pL, [A i) A% Maker 5 plL,
HLUK 25 F R 110 V,30 min, Z554E 750 bp 2245 i
PS5

2.1.4 DNAJJF PCR™¥H LAY TREEAR
A R RV BEATIN T, AR i R T Xm0 Y
2.1.5 #5R RH] Contig Express #{F 547 il 55 1Y
&5 Sy S0P B T A 75 B T DNAMAN HhrE £y
JEB LG AT, 3 A 77 i 7 50 AE LB 35 83% LA I, £E
152 bp 4b, ITS J¥ 51 5 B M0 A 22 5, WL 3% 2,
K1,

£2 AREFHAS ITS F5I 152 bp AHEAKC 2
Table 2 ITS sample summary at 152 bp for Salviae Miltiorrhizae

Radix et Rhizoma from different origins IS
FE i AR G 1
SD 12 2
HN 9 7
SC 5 1
SDT 5 6
SDK 1 2
SDHK 3 5

.42 .

SD -_4.
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Fig.1 ITS sequences of Salviae Miltiorrhizae Radix et Rhizoma

from different origins

2.2 MSHEFOIEERNS ERANE R
B # 7 UPLC J7 3k 0 A A0 23 & e HEAT I 2,
BEME AR LIRS IR, PR B, FHH R A, A
P, PSR 1, PSR, BPE S 8 Fha 43 .
Horpr 4 Bk PE ST T 280 nm KU, 4 Fl i i 1 AR
43 265 nm K, SR AR — SRR A RO
IR

2.2.1 ML AR s Bl 50 B A2k
KB 0.5 ¢, & T HIEMILH T,k % A
75% W EEHS W 50 mL, FR a8 BT &, # 5 4b #E 30 min
(T4 200 W, 431 % 40 kHz) , iU E R M 2 %E R,
75% WP v W RS R UK B BT m L R AT, O T
0.22 wm AL UE RS, 2 U8 WA Ry A3 o v A

2.2.2  XPRASRESWATHI A OREARIBOM B B R,
DA FH 35 il O K 0 8t 5 YA ) s R 2 K R A TR
0.0202 g-L°', %% Mg 0.358 g- L', F} 3% B
0.87 g-L™ ', F}EME A 0.05 g- L', —“ A S+ &1
0.0109 g-L™ ", FZFl [ 0.053 2 ¢+ L™, B0
0.0256 g-L™", JF&Ml 1T, 0.023 g-L™",

2.2.3 a4 Waters ACQUITY UPLC BEH C,,
BIEAE (2.1 mm x50 mm, 1.7 wm); i 3 M
0.5% MR W (A)-Z I (B) RGe, B FE BRI (0 ~
1 min, 4% B;1 ~ 2.5 min, 4% ~ 13% B;2.5 ~
7.5 min, 13% ~22% B;7.5 ~8.5 min, 22% ~48%
B;8.5 ~12 min, 48% ~60% B;12 ~13 min, 60% ~
90% B;13 ~14 min, 90% B) ;i # 0.4 mL-min"';
HERER 2 L KRR 35 CRES S AR IR BE 4 C
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Table 3 Effective component content in Salviae Miltiorrhizae Radix et Rhizoma from different origins mg-g”
No. Rk gE O E M 5 S R S No. ik %E M M S0 S kBT S
R M MB MA ZWI M1 oz MW, e MmO OmB O ®A ZMI W1 Zm MW,
SD-1 2.17 2.40 45.18 0.53 0.19 0.17 0.72 0.56 SDT-3 5.46 2.31 86.89 0.56 0.12 0.00 0.16 0.17
SD-2 2.28 2.16 43.69 0.47 0.37 0.36 1.12 1.07 SDT-4 2.36 1.57 35.92 0.35 0.38 0.21 0.92 0.55
SD-3 1.62 2.64 40.17 0.55 0.52 0.45 2.40 1.42 SDT-5 1.75 2.25 43.24 0.47 0.29 0.22 0.66 0.57
SD-4 2.65 2.10 52.56 0.56 0.42 0.39 1.47 1.02 SDT-6 3.68 3.20 69.94 0.85 0.73 0.62 1.12 1.40
SD-5 1.54 1.69 32.74 0.42 0.32 0.21 0.69 0.52 SDT-7 3.88 2.63 73.07 0.58 0.13 0.09 0.26 0.31
SD-6 1.28 1.37 28.60 0.31 0.28 0.16 0.76 0.46 HN-1 2.09 2.57 43.41 0.49 0.12 0.07 0.23 0.26
SD-7 1.29 2.22 36.05 0.44 0.28 0.33 1.06 0.98 HN-2 2.88 3.66 67.29 0.75 0.00 0.06 0.11 0.15
SD-8 1.37 1.77 28.13 0.37 0.32 0.22 1.24 0.61 HN-3 3.11 2.96 60.01 0.73 0.19 0.16 0.58 0.48
SD-9 1.28 1.22 27.06 0.28 0.32 0.21 1.05 0.62 HN-4 1.59 2.16 39.81 0.49 0.09 0.10 0.16 0.23
SD-10 1.46 1.14 30.12 0.29 0.37 0.28 0.96 1.04 HN-5 3.04 2.11 37.57 0.42 0.33 0.20 0.71 0.49
SD-11 3.48 2.11 54.35 0.45 0.18 0.10 0.61 0.35 HN-6 2.39 2.29 45.13 0.60 0.22 0.12 0.48 0.37
SD-12 2.02 2.76 39.67 0.49 0.20 0.12 0.36 0.31] HN-7 1.67 2.11 36.28 0.44 0.43 0.46 1.02 1.28
SD-13 2.53 2.26 46.95 0.51 0.31 0.23 1.36 0.81 HN-8 2.88 2.43 64.66 0.60 0.40 0.21 1.58 0.78
SD-14 2.27 2.19 40.42 0.45 0.49 0.22 2.48 0.76 HN-9 2.20 2.10 52.72 0.41 0.19 0.12 1.08 0.43
SDK-1 2.43 2.20 50.69 0.44 0.55 0.44 1.60 1.56 HN-10 3.10 2.40 63.14 0.55 0.00 0.08 0.32 0.22
SDK-2 2.25 2.59 48.92 0.61 0.55 0.33 1.92 0.85 HN-11 3.10 2.70 68.53 0.52 0.21 0.12 0.55 0.39
SDK-3 3.60 3.20 59.92 0.76 0.16 0.14 0.70 0.48 HN-12 2.70 2.11 55.97 0.47 0.29 0.15 1.40 0.36
SDHK-1  2.87 1.68 40.93 0.38 0.66 0.46 1.00 1.21 HN-13 3.56 3.05 68.92 0.68 0.19 0.18 0.34 0.40
SDHK-2 2.81 1.73 35.18 0.43 0.45 0.52 1.04 1.40 HN-14 1.65 1.73 36.75 0.37 0.12 0.07 0.21 0.18
SDHK-3 1.82 1.22 26.07 0.29 0.15 0.14 0.22 0.28 HN-15 3.81 2.28 77.09 0.65 0.23 0.17 0.43 0.49
SDHK-4 2.11 2.58 51.85 0.64 0.38 0.28 1.50 0.74 HN-16 2.52 1.97 59.12 0.43 0.35 0.18 1.25 0.69
SDHK-5 2.41 2.18 51.87 0.54 0.35 0.27 1.25 0.77 SC-1 2.86 2.02 53.46 0.49 0.28 0.20 1.06 0.70
SDHK-6 1.70 2.30 38.83 0.49 0.42 0.32 1.38 1.08 SC-2 1.82 1.79 35.01 0.39 0.15 0.11 0.30 0.28
SDHK-7 3.41 1.94 40.01 0.46 0.14 0.11 0.51 0.42 SC-3 2.63 3.95 70.77 0.86 0.27 0.30 1.25 1.22
SDHK-8 2.80 1.79 42.63 0.42 0.29 0.22 0.43 0.30 SC4 2.70 3.16 57.69 0.73 0.32 0.24 0.78 0.99
SDT-1 3.69 1.90 71.58 0.44 0.35 0.19 0.54 0.53 SC-5 1.94 2.58 46.05 0.55 0.84 0.50 2.30 1.18
SDT-2 3.05 2.07 45.32 0.39 0.16 0.08 0.29 0.13 SC-6 2.75 2.94 55.79 0.63 0.19 0.14 0.45 0.30

HoR oy 75 265% . X Z AW 1 N R 07 2204

, (R 4) EEREFW X F IR 1T 2, 58 BT K

t/min

LR ERFR 2. HHR3. FHHAR B4 JEEHR AS. &Sl
6. FEZM 1 ;7. BIFSE ;8. FHEm 1,

B2 F5#&UPLC

Fig. 2 UPLC chromatograms of Salviae Miltiorrhizae Radix et

Rhizoma samples
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Table 4 Single factor variance analysis of dihydrotanshinone I

M1 M MD SE P

AR A P 0. 130 00" 0. 048 42 0. 046
1% i -0.073 00 0. 087 99 0. 809
VA B i -0.203 00 0.091 33 0.129

WV B 220 KO 0.05 (K 5 1) .

R5 AEAFHASHLSD ZEREFESN
Table 5  Single factor variance analysis with LSD method for

Salviae Miltiorrhizae Radix et Rhizoma from different origins

A A5 Hi1 4J MD SE P
3 TR WA R -0.431 0.237 57  0.081
WA -0.521 00"  0.23757 0.037
wEg il -0.09 0.23757  0.708
SRR IR W -0.682 00"  0.28733  0.025
WA m -0.700 00" 0.287 33  0.022
WG P -0.018 0.287 33 0.951
FHE R B 75 R -10.273 000  4.763 41  0.040
WA puJil -11.488 00"  4.763 41 0.023
JEE P -1.215 4.763 41  0.801
FHBR A IR W -0.153 00"  0.066 25  0.029
W% mn -0.128 0.066 25  0.064
W ) 0.025 0.066 25  0.709
FH&0 1 AR R 0.107 0.062 03 0.096
W&k -0.01 0.062 03  0.873
WEE P -0.117 0.062 03  0.070
e T 2 IR W 0.654 00  0.2426 0.012
T | 0.025 0.242 6 0.919
WEg -0.629 001  0.2426 0.015
FIZE, LK 0.383 00"  0.17291  0.035
W% mi -0.005 0.17291  0.977
WEg o -0.388 00"  0.17291  0.033
3 it

XL S Hi B BT 5 , AT IS BEAT T AR =
ITS JFH I LL B A3 BT, IF IR 5E T 3% 3 T S X 11 2
AR ER W, 8 P2 ITS A L oA
AN P} 2 1TS Jp 41 7 152 bp Ab 77 16 8 R ML A
(A8 5 o AR K pu 1l F+2 80% LA 1A 152 bp Abhy
AT W R AT RCGT BRI A ZE A K, BiFE S
Ab BRI AR PE S R S G B ) AR
SbFES O B 25 S AR — S B R S )
ZEEE RS & B L W P B RS R
Frid Bl b3, Ok i B 7 P S iR SRR E,

.44 .
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