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[ Abstract]  Objective: To compare iodine titration ( IT) method to acid-base titration ( ABT) method for determination
of sulfur dioxide residues in seed medicines. Methods: IT and ABT methods were used to measure the sulfur dioxide residues
in 7 kinds of seed medicines in total of 100 batches, included Raphani Semen, Sinapis Semen, Astragali Complanati Semen,
Perillae Fructus, Impatientis Semen, Ligustri Lucidi Fructus, and Psoraleae Fructus. The results of two titration methods in
both Raphani Semen and Sinapis Semen were compared by paired t test. The sulfur dioxide content of Raphani Semen, Sinapis
Semen was analyzed before and after frying by ABT method. Results: With respect of the sulphur dioxide residues in Cruciferae
seed medicines included raw and frying Raphani Semen, Sinapis Semen, all 12 batches which detected by IT method exceeded
the permissible limits set by Chinese Pharmacopoeia, while the positive rate was 53. 8% in 13 batches which detected by
ABT. In the rest 75 batches of non Cruciferae seed medicines, both one batch of positive sample were respectively deter-
mined by the two titration methods. For Raphani Semen and Sinapis Semen, comparing experiments showed that there was
no significant difference between the results obtained by the two titration methods( P >0. 05). The content of sulfur diox-
ide in Sinapis Semen was significantly increased after frying( P <0.05). Conclusion: Without sulfur fumigation, sulfur
dioxide could be detected in Cruciferae seed medicines such as Raphani Semen and Sinapis Semen by IT and ABT meth-
od, and the results of the two methods had no significant difference. The content of sulfur dioxide in Sinapis Semen was
affected by the frying.

[ Keywords | iodine titration; acid-base titration; seed medicines; Raphani Semen; Sinapis Semen; frying

doi:10. 13313/j. issn. 1673-4890. 20180521001

T EGEEE] SRk, TR, BIEN . R uR SR e Py RIRAERS; Tel: (010)57833423, E-mail: wwgaodl1@ sina. com

- 1533 -



2018412 H 20K 124

FEICH 2 Mod Chin Med

Dec. 2018 Vol. 20 No. 12

Bl S22 R 40 vh 2 M A5 e I L AR AE TR A 1Y
W, RER AR S EE T A
BiFE . i BURIGE KPR 2 VR o ARk, 244
HBR B 1 AR AR A B R 1 fe 5 S R Tz
Y, 2005 4ERR (e NRALFEZG L) MER T
2l EARFNEIAL DURE 3 A v s il S 22 1 Jn
BT, IR 2008 AEKEAMASTF U 1 I 2% 18-
#: (Todine Titration, IT 3:) W52 — A fbmisk &80
2010 AEpR (rhAe N RIRFNE 2 L) B2 Ty 1
ST IX U 2012 4R RATHY S — A X 5 %
AT TIBEIT™ 5 2013 4F AT 45 GRS B T v
2 RO SRR B AT T RRE, HUERR I
2y L. B e, RA L KRR KER . A&k, H
AfL EAR L SEZ 10 B2 SR R AR AR
BRI 400 mg-kg ™' LISh, HAAED 2y
BB B AL 5% B NS 1 150 mg kg ™'
2015 4ERR (PR NRALFIEZ580) GEZL T FiRHE,
(] 2 25 D 750 388 U] 2331 1Sg S ) I o — SR A i 3% B
PRI V5 R TT 32 UK PR R 72 75 ( Acid-base titration,
ABT )" o HAT, SR IT A2 ok, B
ST E A 2 E b E (R SR 2
(GB 5009.34—2016) ) % k2", 3 T 4F 19 STk
A BT & A P2t . i P IT 3
ABT 32505 A5 i 10 R 45 5 14) 52 M i A DL AR

K PR A 75 1 25 b A 2 AN 5 T K oy
R B S AR SR 2R AER DL RS Tk 2y
RS R M AR T, FRATTHT
TERE SR R BE, R ZBOR R 73 25 R D K
AR, BT FIERH 2 B Rk, K&
B FE A 25 M R IT SEA RE A I 3 — 4 fksi. BT
FAERHR 2 K2 5 A AR 2 W 1 () 264k
W BRI SR T X e S AL Y A A X
AR B I E S R T RE S AR R . A SCR
IT, ABT BIRMEETE, X5 7 Ffh52625 38 100 it
U AT — U & e s 0 Hrh RS
HRBGE I T FAER A FRAGM T 5o, &
SBC )b 25 A4 R 0 L I R o VA ARG D 45 2R 1) 22 5
FER T ABT 2k H AL 25 14 10 1 i s i — 4810 & 4t
HRFRAM BRI RIS

1 W7 %
L1 {2544

F 2014—2018 4F i [a] Yie 5 7 Fp b 12 25 41 3L
- 1534 -

100 LR IR, GFESERTF 7 MR, W3+
6 MUK, JFF 8 MK, KO T4 Mk, WEiT
12 MLk, S5F 7 MR, 2YEF S Mitik, &
DIT26 MR, HMEIE 25 AR B RE S 4% B
50 g 724, KyiE, i 80 Hif, THEMIKERM3 R
PN 78 B S A B A R R R

1.2 {5 518

HLFKF-(FA2004B, 0.000 1 g, FigAERFR3E
BREEAESA R AR, BEEHL(I11B, S 2 K i il
IHUMA BRA A, AR R (TC-15, T TitE
BANET), RGP RE (HO5-1, [ AT A B
FHEABRAF), 25 mL FRAHEE, 10 mL
SEE, WU E W (0.01 mol - L71) S Ak A S T
(0.01 mol-L™"), HILLIHERA(2. 5 mg-mL~' Z BV
W), R 99.99% ), hik . "EMEIEN N
L
1. 3 {l vk (1T %)

Z 2010 4EpL (hAe N RS A 25 ) 5
— AN S IX U R U R AT, K
BB M A 10 g, B SR IEHIRF, Ik
400 mL, 7£Z] B 50 W 2 Fh i 6 mol - L' 3 iR
VW10 mL, AETEI AN A K 125 mL Fl3E R 48 R
W1 mL AR IR RO, BT RE B FE AR R Wi
o FTIRR B, AEH DmERSREE THIE
M. ERRRBESAREN0.20 Lomin ™',
A5 W <1 ) 10 mL ER R i & P SRS iR,
P, PR 29 3 min J5 T 4G LI 8 TR
G, B OBEE RS 30 s AEEME, K
W RS AR IE . A1 mLiEE R YT
0. 640 6 mg [ A AL .

1. 4 BRI 75 (ABT i)

Z IR 2015 4RRR (e ARG FIE 25 8) U e
WUR R L 47, Lh 50 mL 3% i Sk &
VSR AE OB, TR, ZEM O oA 3 i
FLT LR R, I 0.01 mol - L™ & b
T2 WO 2 B, 5 1T 35 R AR R A 7 m#,
AARWRR 0.20 Lomin ™", PSR Hh A T
PR 1.5 h J5, 45 1k i, oK Wi
BT DA, A A A
EREOFFEENT ] 20 s AHE, JFH T E R 45 R



2018412 H 20K 124

FEICH 2 Mod Chin Med

Dec. 2018 Vol. 20 No. 12

EHEWAMIE. B 1 mL 2 A4 T 0.32 mg 1)
AR
L5 PR BT . IF TR0 LS
eI 2 A HEUCRAT & 2 DMLUIT TR, RS
EARHC A 10 g, S0 HIT 35 ABT 354670 —
AR &R, BECUCRE A E I 2 K
L. 6 SEART Kot Tl A — A AL & e
I3 A LUK T M 3 AR IT TR,
K ABT 3% A6 0 &5 il Fir J5 25 41 b (9 = & 1k B
C3
L7 Hds ot
K1 SPSS 20 Hfrp i BCXT ¢ A 5075 LU AP AR
RPN AT SR P TS =W A oL
LG/

2 EREHMW

2. 1 RRHEIR B2 250 — AL AR A 25

2014—2015 4F-5: 18 2010 4F B ( A A RS F
EZ5 ) SF—HakhA, R IT 4000 T 49 4Ntk
iR A bk a. &1 HAL T AR
13 ARG R, HAORIE T AR Fh 1
RGMERRF . ITF AL r A 2 &5 100%
HAG R 2010 AR € Hr e A RS E 24 )
BERMIR PR AR (<150 mg-kg™") o K H A R O RE
AR B Rk 1650 mg - kg T (1P SR T
150501) , HAth 5 FhAE LR 37 HEAp 22541
A1 HER VDB 7 R (2 1), HiA s bk
WAL 3K T, 3 HkEarET. 9 itk
T 16 HLIRAME IR AR A .

2015 AR (e NRFEFIEZ58) Sz ),
H 2015 4% 11 R ABT dE 0 1 51 Nk Fp+
R ) AR AR B . Horp 13 dit AR R SR
T(TH) . Bkl (1 ) . FF T4 . BIF T
(14it) AR RS 3250 53.8% , X 1 Lk b
FFF(151201) 8 5 2015 4F R HrAe A R AL E 25
By BREARE, KR 256 mg-kg T (F 1), HAh
5 FhAET AR 38 HLRh T 22584, A0 1 HER AN
JERH A AR (R 1), Hoa 6 #tkibsti+. 4 ik
LT, 2 ek Aad T 17 #tk i . 8 Stk
HRRBIAAS

F1 TEHLRFFRGM _SNLET
iU RE BRI A B M RE 45 3R

N T N

IT 3% L W3R 140901 LR 474 A
2 W3R 150101 (IR 1038 NG
3 KERET 150401 7R 1549 RAHs
4 RPgEF 150501 1LAR 1650 e
5 WIEAET 150801 L% 880 AEH
6 FF 151001 1% 243 NG
7 FFF 150417 AR 379 RER
8 HF 150612 II%R 421 KAt
9 IFF 150910 L% 192 NG
10 #IFF 141001 L% 556 ENER
11 KorF 150601 117R 502 KREHE
12 BIFF 150901 1% 263 AEH
13 3T 150610 — 5 H%

ABT¥: 14 SEET 160801 (L7R 95 Bk
15 T 170601 Hif 68 Hi%
16 3EREF 170901 Hiff 106 Gexid
17 ¥ET 171101 Hf 56 aH
18 FFF 170901 pyji| 10 Ehs
19 ZFF 171201 puji| 6 Btk
20 BBIFF 151201 IW%R 256 ANEH
21 #MEFE 160801 YTIR 79 Bk

T ND AR ; —F R M

2.2 BRI E AT . JF RIS SR AR L
X F AR AR A R ) E AR B R 2R
M T . T T, SRAECXT ¢ K258 43 B XS He IT
5 ABT 3k p R0 45 SR . ABT 325 % 2 ik 3k il
T 2 MERITF AR DUAE A & T IT 1, SRR 1Y
R 25 R 42.8% | 5.9% 5 Ir T RYK I 45
i 360% . 178% . {H TR XF t K 56 A9 25 S 32
PRI TR r R I A5 R T W 22 R/ (P >0.05,
#2),
- 1535 -



2018412 H 20K 124

FEICH 2 Mod Chin Med

Dec. 2018 Vol. 20 No. 12

F2 IT#ES ABT EX KRR FMITFHIMELS Rt

mi mm o S AR R
¥agr 1 170901 84 74
171101 28 85

SHME 56 80 0.611
2 170901 7 74
171101 64 69

TR 68 7 0. 258
¥ 1 170901 15 36
171201 5 55

FEIE 10 46 0.247
2 170901 2 48
171201 13 51

I 18 50 0.118

2.3 WHIXIAR T K IT T AR R R

KM ABT IEAGINSRAR T I+ T I AT e 19 — 4
PR & 5, SRR AT S A B A R P E
o 0.872, FKWIIGHIFTE 45 RICE & 257 (P >0.05,
#*3); ST HIETE B RS P {E N 0.032, %
WD ) e — S A0 B ARG Hh A R TP R R (P <
0.05)

%3 EMFHYF TG T TG S

V% FIETVA Jox s it %F t Ky
wH e rf; *i””l i’g Jrff AL s
SRR 170401 ND 63
170901 106 24
171201 56 52
R 54 46 0.872
I 170501 ND 43
170901 10 34
171201 6 34
SR 5 37 0.032

TE: ND FRAMh .

3 itig

Bhs A 2y A A B T, BRRBER R AR T
- 1536 -

GALB, 5250 T K 4 45 4 A I B R S
i, SREAER AR BRI E Y R B
579 ) R R £E 5 £h R AE B A T AR IR =R
ABR A, 3 i W W AT MO, O S
PR E IF . R TR M S AR,
ASLB LR FEW], WA T ST, AT, &
PP AMT ISR T AR R T2 M R A
TRALTRAR R, T AR R T M T
TET AT RE b B REAS ) — AR, RIAAET
KT EEYE MMM TR, FTPSAANFT
. IF TR IR R SR M i A, X
6 B I AL A W T AP 0 U AT A A R 4R AL
B, TS BRI ELSR, SRR M R
it

RS LE R, 2015 4F 11 H 2 8 F A IT 2
M S USSR T — A AT S T 400 mg-kg ™
i 2015 4 11 A 2 J5 F ABT kil 7 3 74
1zt B — SR B TE 106 mgokg AT, R
P —J7r W5 A 56, 55— 77 145 iR 7 A 5 11
KA Ko WFIE] —HEIF T B0 1 55 SRAIE 52T T
J& ALK R E T (P <0.05) , JEA Al fiE
Py R R e LR A L 48 e ) R
B, FF AR TR M R R RS S EL S
E25 7 AN E L R S ST 1R 7 N I (/4
T AR T2 b T A A BRAS th REAETE 2
JEA .

IT 3 5 ABT ¥ 1 25 S0 T W 0 -5 30 5 A
[, 0T ] A 7R 25 5, 1T kit T E
AR (] 52 RE R R A AL B Y S R A
3, M ABT ¥ 5 Pt ] [ 52 4 1.5 hy AR5
ZELRI], ABT WML T\ JF 7 HoAG 0 25 R v
FAT g, AT B A9 J5 5 0 7 vk b i B )R
R, RES TR A T AR A 2R
5, (HRR 7 v R I 45 SR ORIk B B 5 R (P >
0.05) o PiFhJ7 I 19 22 5 7 ik — A 384 n BE A< i i
o TN, 2015 fiw (A A RSEFEZG ) R
W LLAN, RN T OB T i S A
We, IX 3 RROT R R LU E MR ORI, R
WA, BRI E N o, H BT R 7 s 52 A A
WL OHOREER . REMATAL PR 2R, 2
BUERE T o, 7R A Al R A
o 45 SR B A AN R, 7R AR I T



2018412 H 20K 124

FEICH 2 Mod Chin Med

Dec. 2018 Vol. 20 No. 12

HoA Wb BEXS 3 Bh T IEAE T AL R 2R BN —

BEESATHIN
5% ik
(1] s i 3, 40 k. b 25400 A AR ak 3 7 4R

(2]

(3]

[4]

[5]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

RLI]. #e B 25 K5 54),2007,27(S1) :374.

2 2480, REALZATRE S FRFML[I]. £
AAET IR ,2007,2(2) :225-231.

Sunyer J, Ballester F, Tertre A L, et al. The association of
daily sulfur dioxide air pollution levels with hospital ad-mis-
sions for cardiovascular diseases in Europe ( the Aphea II
study) [ J]. Eur Heart,2003,24.752.

s, wE PR R AR R FRT[T]. FEAK
W 25,2016,18(10) ;:1376-1380.

BEHELER S FPREARERFBE S &, - [M]. &
T AL Tk b A, 2005 :21,233,242.

BRHBRER A FPREAREE G F 34 A[M].
LT AL Tk R B 2008 : B SR IX UL
BEHHEN S FPRAREPBE S . —F[M]. &
7 B R A BRAE 2010 M IX UL

BEHEER 2 PREARLIFE L L F IR M].
Ao B E AR A, 2012 B IX UL
BRHBRER A FPRAREE G F 34 A[M].
AT P B E AR A, 2013 R IX UL
BEHLER S PRAREFESG L. wHR[M]. 4
WP B E 2 Al AR, 201558 1) 2331
FPRAREFBERZAFTINEFTERNS. TRLE
A R o P = AALH M Z[S], GB 5009. 34—
2016,2016.

K IAR AT E, 5. Z AT R 2 K 5 5b P ALER 3 5%,
B o] & RAHaL,2016(4) :298-301.
EA,EAY KRR, F. S ST T AEMALRA
—aMmRAF AL FPRFTESEELRE,

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

2016,23(1) .82-85.

B RIEW, B2, 5. sh st A A e AN
RGN [J]. BRI ,2011,13(4) :3-5.

Y4 NER AT, F AR LA T EHGFLAL
RA[I]. P B IR P 25,2016,18(5) :678-681,688.
Mithen R. Glucosinolates biochemistry, genetics and bio-
logical activity [ J]. Plant Growth Regul, 2001 (34):
91-103.

Rouzaud G, Rabot S, Ratcliffe B, et al. Influence of plant
and bacterial myrosinase activity on the metabolic fate of
glucosinolates in gnotobiotic rats[ J ]. Br J Nutr,2003(90) .
395-404.

N R S T
FEILR A Z R[] PR ER S 4 E,2011,
31(6) :506-508.

KRG, B ®F, R, F ERTRER>ARLRRELI]
TTPEGKFFIR,2018,20(4) :137-140.

Pedras M S C, Zaharia I L. Sinalbins A and B, phytoalexins
from Sinapis alba: elicitation, isolation, and synthesis [ J ].
Phytochemistry,2000,32(14) :213-216.

BB F AR AL & 3k R A At AR L AL
BAIHFAR[D]. xR & ,2011.

73k, BURAK, 2Bk ) B) 2F & ST P I TR AR e
EWHw[J]. & F EH K F SR, 2007,27(10):
1579-1580.

T, HALL, ER,F W ERTHRARES Y
AEoA[I] PR EBF A F 4 E,2011,17(22):
40-43.

B RRE,FF,F AR ERTESEHAL)].
WLy AR R kA2 ,2016,48(6) :58-61.

HYLIRALF WL QT A ] S el HPLC %50 []].
b P & 25 K F 53R ,2008,31(10) :699-701.

A, FAMGAR,F. P AMARA T AKX E
WA [ T]. B F 25,2015,17(2) :185-190.

(A5 B A 2018-05-21)

- 1537 -





