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[ Abstract ] Objective: To establish a method for detecting the residues of caprolactam and oligomer in the
salvianolic acid extracts. Method: Acid hydrolysis of polyamide resin was optimized. Salvianolic acid extract was
hydrolyzed under this optimized condition, which was further enriched and purified using SPE solid extraction
column. HPLC was employed to detect caprolactam and aminocaproic acid, the hydrolyzed oligomer.
Chromatographic column was AtlantisRRT3 (4.6 mm X250 mm, 5 um). Mobile phase was methanol-water with
step gradient elution; Column temperature was at 30 °C. Flow rate was 0.5 mL - min~'. Detection wavelength
was at 209 nm. Result: Linear relationship was good in the range of 7.012 6-0.004 5 g - L™ with a regression
coefficient of 0. 999 5. Recovery of aminocaproic acid was 96.25% , RSD 1. 17% . Recovery of polyamide resin was
101.27% , RSD 4.33% . Conclusion: The method is simple and accurate for determination of caprolactam and
oligomer in the salvianolic acid extract.

[ Key words | salvianolic acid extracts; caprolactam; oligomer; aminocaproic acid

P2 R IR IR FHAEY) T2 Salvia miltiorrhiza Bge T B AR AR 25 M (IO IH D I 22 BAT HA R
IR T L3 28 O BR BT T, 2 A I Ak

CKREE] 20111024(010) gt EH A LmRN EEA S RS

[E4&TE] FomABA UM B E okt DB, TR T IR A IR 2R AT ) Al
(2012ZX09101202) fbo RMERE NG o e N AL S “Aﬁﬁﬁiél"]#%

[E—1EH] XED AEEBL NEGY MRS ST T e-O WEE IR TR B4 2 —4

szhuﬁin:}n; 14;2, “;1:1; 13821068217, E-mail; T R R R TS 7 ﬁ#EEB@
[EBWREE] ﬂJrJEE,E;F?{ﬁ,Te1;022-86342066,E-man: yezl O VYT e A PARAR AR 2R 0, K247 2% © P I Al
@ tasly. com A Tk M B 00 588 R A7 1 T 5 T e g o s i v
N T ARUESE A AT AT RS o (H AR e R
.62 -



XUH B, 55 TS 2 Wy RR vh O PN I e FAIR 2R 4 4 5k B )

R R B VE R = RIESEARR Y, W s
BRI . T2 A BER R — Rl B AR
1290 5L A 2 0 X XA HIR B R0 v A o 2 A R R £
P A S e Jil ol 5 | A S T ) AR A, 2
POt e PRI AR R ARt RE SRS 7™ A AN RO, T DL
K EATHEAT R R

SR Tt I A I 30 I TR K A A L P9 TR, i — 2P
ok AR T B R L 1

N o
—INH(CH)sCOl__B 3 )J\/\/\/NHZ
R ] B HO

1 BEEKREER
FHZ K it 25 A0 % P 2 22 W R A7 /K A, [) I
AT I B R
1 w7
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2.1 WAH A
2.1.1 FHECRWAHEIE R A5 Adantis ®
T3 (4.6 mm x250 mm,5 wm) , ¥ 2h AH B EE-K B i
DG (BB BE VR RE PP UL 1) AR 30 °C, A il i K
209 nm, i 0.5 mLemin =", JEAER 10 pl,
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t/min L/ % K/ %
0 5 95
10 10 90
20 10 90

2.1.2 O N BEMWAR 65 & B35 HE waters
symmetry® C (4.6 mm x250 mm,5 pm) , ¥ sIHH L
7K A B DR B0 (6 B2 R DGR 7 DL 3R 2) , il i KRy
209 nm,#EE 35 C, 3@ N 1 mL-min ™', HEFEE K
10 pL,
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t/min N5/ % IK/ %
0 5 95
10 12 88
20 12 88

2.2 TR FAR B 7K A0 )
2.2.1  BRELM R IE ER B K TR A R ECER
Jie A g 10,0 g, A 200 mL #Eh R , 817 K A, 435
M3 4,6,8,10,12 h, 5 J5 ¥ K BN K &€ 5 &2
250 mL, #8257, % Mo A5 % & W 50 mL /K A,
pH 6 ~7 fi/KE 2% 100 mL S, 3247, BIAT
2.2.2  EEEMEW G 40 % B R K i 0w PRI
R g 10.0 g, it A 200 mL 40% i B2 , ¥ f&
2.2.1 % KR 4,6,8,10 h (Y KR o
2.2.3  BEPE MW E TR K A0 A PREBOR
Je A B 10.0 g, il A 200 mL H R, #% 18 2. 2. 1 ] 4%
K 4,6,8,10 h (1) 7K I
2.3 HKCOmX BB NE S REKC®m
89. 87 mg, MK, 452 50 mL BR324, B
o
2.4 REEERAY IR 0K il e R 3 e B R b R
IR AT (A0 % B R 7K A7 TR L Y TR /K S 0 05 ) R U
W, F 0 20101 1 20 1.2 (058 S5 R R RE I 52, 45 R L
#3~5,
2.5 Z5RUHE REEMR R TE R M S 1F R R Bk K
i, A AK A B O PN T B, 2 — 2B K i 3 O
MR o I8 it % 22U SRR \40% TR IR | P IR RIS [R] K fige st
Vi) XoF 588 G e ) G K i 2 EE ) 5 i), & B R B U A
FBE A R, EE R B 98 42 K 7t SR BE ALY S 540% B
iR 7K ff R AR 10 b J5, K i 33k 5] 98% , {H &
T VEAS I s v R R /K % 12 h J5 , 3R Bk e W) i 1) 7K
fift R I8 B 98% , i H R g PR o K A ok AR b oaE
GC-MS #a ) , % B O N B e Fn — RAKAF 7, i — 25
TIE 52 5 Mk e B9 g 4 %8 25 7K e
3 ASESMBKBIRE
3.1 FERMHS S EZmRERYL 2.0 g,
JIA 40 mL ¥ 5 R, Jn A ml K Mg 12 ho KK i Vi
i UE L UK E 25 5 50 mL, $EAT . R B R K
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£3 HBABEBEMIEKBRE 3.4 KEERL KBEWRALCRIAER 10 pl,
KT RS ORI AOW AR 2. 1.1 W% SR PR SR E AR 6 U, AR Ak O R
/h /g /mg-L"! /g-L7! /% WETH AL RSD 1. 14% , R WL A0 % 1 R4
4 10.827 3 2.263 5 51.615 3 51.98 3.5 R R
6 10.024 5 2.164 3 78.174 6 85. 03 3.5.1 FHREAMMIKFRIXE WMDY
8 10. 125 6 1.039 8 80.332 2 86. 51 1O g, RIMEAILCRZ 1.0 g, A 40 mL £E 72,
10 10.012 3 0.945 | 88.394 2 96. 27 AR KR 12 by B KRG UE /K E 2 2 50mL
12 10.023 4 0.000 0 91.100 0 98.53 LA, &, HEE I LR KR 10 mL,
A Z AR WY pH 6 ~7 I J5 45 & 25 mL
4 40 % T B 7k R B2 B AR S K R 2 . . e e .
* Bkitelehebubl s O BE 2D, T R R E R R 10 L,
AKAREEE R L P TBE 2 FIORM K% A FREF Y SPE B S AE, W2 1.0 mL-min ',
h ! ! @ Y 5 S N3 = <
/ ¥ et et o 7k 15 mL PR, Wi 4 B B W T 25 mL R R K
4 10.034 4 15. 375 4 68.3917 74.33 BERZ B PE5) AT 6 4, 4 2. 1.1 T a4k 2544, il
6 10. 003 2 8.176 9 89.102 4 97.13 ﬁgﬁ%a@ﬁﬁqﬁﬁ 96. 62% ,RSD%] 1.17% ,%:zl;ﬁi%
8 9.921 6 5.271 4 89. 445 6 98.31 Jro R B SE R L3 6,
10 10. 090 1 0.000 0 91.220 0 98. 58 x6 SECHMERKEIKXIE(n=6)
== =il e B hr 3% S 4]
£5 EE kAR IR E R R Ok R No. AR AR AR BeR EE RSD
/g /8 /g /% /% /%
KR R R . N B R O R
K F/ % 1 1.0254 1.0117 0.9937 98.22
/h /g /mg-L~" /g L™
2 1.0452 1.0109 0.9839 97.33
4 10. 028 1 24.677 4 0 0. 027
3 1.0159 1.0242 0.9943 97.04
6 10.045 6  27.126 1 0 0. 029 96. 62 117
4 1.0345 1.0078 0.9679 96.04
8 10.032 1 34.424 5 0 0. 037
5 1.0267 1.0245 0.9737 95.04
10 10. 034 8 63.726 3 0 0. 069
6 1.0038 1.0627 1.0206 96.04
W10 mL, hn A S E AN W 1 pH 6 ~ 7, ik & 3.5.2  WEEEREEPCRIR T TS L2 g i

HE25 mL TS A KRR R IR R
10 mL, | © 4 P 4 9 SPE 3§ /5 AE, ¥ # 24
1.0 mL-min ", 7K 15 mL ¥ i, Uic 48 U6 W
25 mLig i, FKFRRE R 208 4850 .
3.2 KRWBR  HUAEIEC R 11.25 mg, E R ZE 50 mL
L PRAIRIAT SRS B AR, I IR AT i OB A
TSR, B MR L (S N) Oy 1: 30, 75 1k B oy
4.522 3 mg-L~", RIS AR A 0 B o0 4. 522 3 ng, F Ik
oI 4. 522 3 mg-L™'
3.3 AMEXRMHEE WEFC K 350.63 mg, il
KFESEMIG, ER T 50 mL &, #25, BT,
RIGHE LB R 5 MR EME, /30 7.012 6,
1.797 4,0.225 0,0.084 3,0.004 5 g-L™" i 2.1.1
T €, 3 S50 A I SR 0 5 K] B U T AR DA U T AR
X B e B R AT [ 5 Ah B R AR A O O TR Y 4 (il
VA5 PR L R PEJE . 45 Y =7 296 335X +22 693,
r=0.9995 76 7.012 6 ~0.004 5 g- L' £k 1% &
R
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W2 1.0 g, ISR BEREWAEZ) 1.0 g, A 40 mL
ERTR A BIAK A# 12 b B K W R oK e 2
Z 50 mL BB, R . R L R K T
10 mL, it A SA ALV WOUE T pH 6 ~ 7, I 5 o 4%
F 25 mL i, 85, & . BE R ERER
10 mL, |- & Ab 384T 1) SPE B S A, #2910 mL-
min ", FHZK 15 mL YRR, e R T 25 mL BHR
ORI R EZE RS AT 6 4y 4% 2. 1.1 T
T A, DU A5 2R I AW T Y Dl % 101, 27% , RSD
4.33% R Wik IR BRI 25 R WK T,
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o b A I 4 A Wiy SFHE RSD
/g /g /g /% /% /%

1 1.0320 0.933 8 0.998 0 106. 88

2 1.0023 0.957 1 0.974 1 101. 78

3 1.006 2 0.9240 0.892 0 97.08 101.27 4.33

4 1.0048 0.9345 0.936 6 100. 22

5 1.0126 0.964 3 0.949 1 98. 42

6 1.0347 0.9427 0.973 3 103. 25
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RES PR Z R A=Yy o TR h 2 2 © MR PEAR 5
HH U IR 5] L 7 2 WP 2 2 W IR K A v B g 5 B
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AT R 2 A A X 2 O IR R AT A . IR S
36 SR FHAEAE S o 8 0 2 56 T 145 0 2 T Je A Tl
M5k, IR AT T O5 ks R MR O s R

a8 O R e I 1 7 1k IR SEAR R B D AR I
S8 X P I AR L A R A% 4 2 ) AT T4
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L, 2 AL O MR Y 73 B 2 A 5 e A R TP S I A
O IR Y 5 1%, X WOAE A5 PR A 8 AR BEAT AR R, R I
Al AtlantisRRT3 (5% 4GB i &% C© MR 153 BV AR 4
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