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Compaison on Content of Nitrite and Nitrate in Salviae Miltiorrhizae Radix et Rhizoma
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[ Abstract | Objective; To establish a method to determine the contents of nitrite and nitrate in Salviae
Miltiorrhizae Radix et Rhizoma of different origins and different boiling times, in order to explore the factors of
nitrate accumulation in Salviae Miltiorrhizae Radix et Rhizoma. Method: Under ultrasonic conditions, nitrite and
nitrate in samples were extracted with deionized water. The extracting solution was purified through C,; column and
directly injected after centrifugal filtration. Anion exchange column was used to separate. Conductivity detector was
used to detect, and the external standard method was used to quantify. Result: The linear relationship of nitrite
and nitrate were good respectively, the recoveries rate was between 93.1% and 105.9% , and the precision and
repeatability of the method were good. The content of nitrate in Salviae Miltiorrhizae Radix et Rhizoma of different
origin, different varieties and different cultivation measures was high and significantly different. The order of the
content of nitrate in different organs of same variety was stem > root > leaf. Conclusion: Ion chromatography can
simultaneously detect nitrite ions and nitrate ions in Salviae Miltiorrhizae Radix et Rhizoma, with a high sensitivity

and accuracy. It provides a simple and rapid method for the quality control of Salviae Miltiorrhizae Radix et
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Rhizoma. At the same time, it is concluded that Salviae Miltiorrhizae Radix et Rhizoma is a crop that is easy to
enrich nitrate compared with the nitrate content in other ten kinds of commonly used Chinese herbal medicines, and
the accumulation of nitrate is closely related to such internal factors as species, varieties and location and such

external factors as fertilization and cultivation measures.
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0.6,1.0,2.5,5.0 mL & ¥ A, B4 B HL NO %
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Fig. 1 Ion chromatograms of Salviae Miltiorrhizae Radix

et Rhizoma
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Table 1 Linear equations and detection limit of ion chromatograms
T 45 Il I 77 2 r LAETE I /mg- L G i B /mg - 17! SEHER/mg- L~
NO, Y =0.154 0X -0.000 8 0.999 69 0.02 ~4.00 0. 05 0.02
NO %71 1 Y=0.1455X +0.177 1 0.999 09 0.50 ~30.00 0.10 0.50
NO * %% 2 Y=0.1439X +1.011 3 0.999 04 1. 00 ~50. 00 0.20 1.00

2.6.3 FROEMERE B PSR AW, 43 B
T 0,2,6,12,24 h #4700 & , il % NO, Fl NO; 1y
WETH AL, RSD 435k 1. 7% ,2.2% o 255 R, Lk
WS WRAE 24 h NEEAR AR E .
2.6.4 AR BRI PSRN [
VSN BT BV B 10 mg-L'NO, X BE %00, 5 mL
1000 mg-L™"NO; XF BE & %45 ¥ 1 mL, F-47 6
1y, 4% Bt v W A R R A RE R, XE NO, A
NO; #EATIE . NO, [HIE Ky 93.1% ~105.9% ,
S5 [l %k 102.0% , RSD 0. 8% ; NO, [Hfit % Ky
93.7% ~ 101.5% , % ¥ [l i % K 100.5% ,
RSD 1.3% ,
3 #RE54W
3.1 OR[E SRR PE S b A R R R A R AR i LR
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Fe# O[] 7= i PE 2 2 64 oo I A R Ak 0 2 6 o
SR ESS R K 3. R 3 WG RTLLE N, A~
) 77 b P} 2 25 14 v 0l PR £ BT o 4 B A B I 22
S BUR Y EGEE N 1~ 10 mg-kg ™', U F A0 AT
P S hE R BGA 9.5 mg-kg ! R T AL %
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Table 2 Content of nitrite and nitrat in Salviae Miltiorrhizae Radix

et Rhizoma from different regions(x +s,n=3) mg-kg !
i o NO; NO;
S R 11.2 £1.0a 13 516. 4 £230. 2¢
Jerr1 = R 5.5£0.2b 4194.8 £59.5d
Be#r 1 5 IS 5.8 £0.4b 1947.4 £73. 8f
WSS i 2.9 +0.4c 2864.1=x17.5e
k1= - 2.5+0.4c 2308.1 +52.0f
Bl 1 5 I 2.8 £0.4c 3150.0 +£76. 0e
WSS E 7.3 x1.4ab 49 659.8 £22.7a
k15 E-S 6.7 1. lab 15 142.3 £16.3b

.17
TE AN FARC T BF ) B O 22 53 3 P <0.05(3K 3 [d])

1 1} 2 a5 B R 1.8 mg-kg ™' P A S
LA b o HAl ™ 2 () H AT B A B 22 5 o TR
W F 2 250 v i R R T o B Sy WL, R
SYBCTE 7 800 ~ 4 600 mg-kg ™", Lh 1L 7 BH R
P} 5 [Tk 5y B i L 35 4 516 mg-kg ™, AR I D (1
P12 ity U AR Ry 826 mg-kg ', W H M 2L S
o A b 2 (] A B 22

£3 ARAFHASHHDTHBRAMMHHREFEEN (125,0=3)

Table 3 Content of nitrite and nitrat in Salviae Miltiorrhizae Radix

et Rhizoma from different regions(x +s,n=3) mg-kg ™!
i NO, NO;
1L R i B 5.120.3a 826.7 = 4. 1f
IR EE 2.5+0.4b 1024.311.7e
Ly 7 BA SR 3.9£0. la 4516.1 £27.0a
1L P 7 5 5.4 +0.8a 2 962.6 +2.0c
W7 9.5+1.6a 1.823.0+20. 1d
Wb 2 [ 1.8 +0.2b 4016.3 £44.3b

3.3 FEAE KRN X P2 25 b b W R £ R R 2k
JF e S BOB W0 AR AR R IR XS 25 4 o
il T e RIS 12 b R e 40 505 W ) 0 5 5 R L% 4
M 4 1S BT LU Y V1R XTS5 ob 0 R kR
BB AR WA R K, BB B BOE 6.4 mg kg
FE A 5 10 AR WA HURE BE 6% 1 S 0 /0 S0 il 1% £ R it 4>
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B et FAR AR RE 25 4F 8, 2 A BE 06 W] S 4l k)
SRR R R S FESF S PR 80 S A8 T
R LS E T, A WA HLIE RE A8 U] B AR =
Hh il TR R 5 HE O

x4 EEREREASHEHBREMBRERES B (x£5,n=3)

Table 4  Contents of nitrite and nitrat in Salviae Miltiorrhizae

Radix et Rhizoma from continuous cropping and fertilization(x s,

n=3) mg-kg ™'
BT 5 NO, NO;
Sk FE B R AT 6.4 +0.5a 869.3 +142. 3¢
A H LT AT 6.3 +1.0a 4 403.7 £120. 4a

HAE AW A LR 4.7 +0.5b 1 705.7 £266.2b

3.4 FFBARA K A A O R R R A R R A
Fegs PEFSAROR K B T v 0 A R R 18R )
SERULEE 5. 45 L R B 2 B AR I R) B 4E 4K K R
Wb NO, 1 NO, J5T & 43 802 i 4 /0, 20 min [}
NO, Wi/ HikF] 135 mg - (400 L) ™' 22 )5 Jq 3
AW, T NO i 4 43 B A K A 10 min B A £
87 g+ (400 L) ' AEA R K ZE R, WHB LS
FERIZ 20 min 2247 )57, P B & NO, A NO, &4
A K FR

x5 ASRFAERIEPFIMBEMBEBRIERELSBTU (2 =5,
n=3)

Table 5 Contents of nitrite and nitrat in period of decocting Salviae

Miltiorrhizae Radix et Rhizoma pieces(x +s,n =3)

I ) [A) NO, /mg - (400 L) -1 NO; /g - (400 L) -l
0 45.45 £0.8b 47.257 £1.0b
10 77.95 +1.3b 87.264 +1.0a
20 135.87 +2.5a 94.664 +1.5a
30 147.86 = 1.4a 94.639 +2.8a
40 140.27 +4.5a 102.212 1. 4a
50 154.16 £5. 1a 96. 887 +1.7a
4 itig

A SCAE ST R R R AR I, S T 0 T i Y
Z G IR ER FA AR £, B HURE R0 (0.5 g) , #E
I JE (29 40 min) , Bif 40 BE A7 50, L 1R o, RO
WO i, 35 T R P S S i A T

FAT, % TR NS R h A R F 5 2 W
B3, Cantliffe ! 7 Jig 45 Y 35 3 A [7) 8 18] i 2 46
TEABEES . BET WS 0 B
Wb A SR FHL I AT T A KT
XA [ e [R5 1S 25 il TRk o5 0 22 S LUK, 4

- 52 .

i

3 2o 32 A R SR i — 2 R A1 5 3 A P i R
BRI ST ATY o BT 25 55 b il iR £ B
SR BT 500 R DL . ASBF YA R R 7E
6 — BB 5 F R, ARGl 2 i iR A A
XSRS D R MR A R A
11 569 mg-kg ™', F W [7 — 24 9 9 5 R £k & & A1
S DR R R TR RS 0 R R B
YA L & IS R K 2L 5 A R h A i
B AR, BRI ZE I BRI, B3 1 0 T g
5 2 R [R50 i T A D £ 3 R TR A 5
3 Y T A TR R S A A il R £k A 8 B R T Y R
R AR, FFS Y R R A A SR A bR 4 354 PR
% 55 NS EREE 2 [ R 0 45 R, LTy B 2. T
I, 075 6 A TR B A AU B 5 0 2 5 4 2
B . Pe/ME X I 11 Fheb 25 1 R R
FISE A R Eh 2 B HEAT T 905 , o 24 b vl il £ 5
F1E200 mg-kg ' A2 AT, AWSE 45 SR ) Rl A [
Y2 T R B 5 4 43 B 7E 800 ~ 4 600 mg-kg ',
KPS —Fh 5 5 R FR R B TE D
BIRICEBIME R A T B R K 4 4 & R
IR R PR 20 S 0 T RS TR B 1 R B RV RE R 45
FEAMEM ., BEESE" LT R R A &R
AT LA A T b i R R R AR A
SR e RS T e AR 5t A S R o R B
i, % B0 A S B T 7 kI 5 A B i P £ 484
I 484 5, G AT HUIE A S A R 4k o B e lE . AR SCHE
IR R BRI 09 45 5 T, 25 52 T IR I AF B8 A5 o
PFS 0k R ER R T B AR, SC e 4k R,
U B 65 125 W A0G  15 £ 19 B 22, HC ML o — J TG T
B2 A5 HIL AR W R 0 TR T 5 40 1 i PR 2B A8, JL S
W FR 43 TN FE 405 5 — 7 1D AT BE R AR R N
WA WL T, NHL f6 Rl Ak 2% 52 3040 o1
AR 30 T - 8 6 A A o R M Y S R
W, FE S R AR IS S I, S R R £k
() R o FELE X FF SR A R R & B Sk 7R X
YRR, 7 WD A B T R AN 2 B W P S 0 R
e, [ A 3 2 5 00 ) 2 % S R 2 (0 FR 2 Ji AL T g
5 S i A R T S B A O g A AR
FA 56, A 3 R W 8% o U NH, i @ L AE
FHT 0 R A0 TR o 1, AR R AR P O e . T
A5 FH AT RE A 2 9 PR30 7, 0 G S R 3 i it
(3% PR A, (R AR R 7 JT SR R AR, AT
M PSR R L R B B A R KRS R
BB B — S B MR 25 5 U A R R A R
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HR R Z . RS PR AR & =D,
FUIAH IR £k 0 FL R W] e 5 24 B4 % 1 Mk A OG
W, AT LA 3 ok 0 22 0 R AR AR R b Ak A 2T B
SR R Wl D PR 2 A P A R R 0 AR R A R R 2
S T A

Tah s YR E R b (GB 2762-
2012) 17 H R s A R £k (LA NaNO, 31 ) BR it Ry gk
SR <4 mg-kg ™', M BE 3 <20 mg-kg ',
FLEFLH A <2 mg kg ME <3 mg-kg B R
K <0.1 mg-L™ % i B2 &k (1L NaNO, 1) BR & 4 .
FURK<4 mg- L7 BFBRRES RN P RILE &
<100 mg-kg ™", BL4) JLE B 4 B £ 5 <200 mg-
kg ™' B3 L AR B WY R R A O PR AR o
AW MEE R RN, S bR e s T
[l A B 1 BR 46 A, 10 L7 B A P S i i h &
22 AR R U, R AR e PR AR 10 ~
100 1%, FFS K B o & A 8 2 09 s R &6, Ui B
NRTENR P2 A 25 Mt 23 88 A K B A 2 31
FIVE R AR, X N AR R 2 77 R s . IR, & 3R e
2 pfh NO, il NO 7 PR bR 15 560 .
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