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 E B AR AN R T MI AT SRR IR RS E A T k. ik R A GRS, o- TR T B A A, o
# 3t Ho- TR ER TV B 5 AZARER T B AR S 51T 85 kB2 P 85 | Ik B2 BS 49 AR XA E B -, ] 8 S A LR 5 R R b e g ik
W 4% ., &i%AE A Agilent Innowax £.4mF AR, A B A &K B LA B (FID) , #E4F i3 Z 4 230 °C, %4 £ 8 Z A 250 C,
AR H 20 ml/min(FA) 40 mU/min( £.4) 350 ml/min( = &), 2 4 30: 1,428 4 190 C,# 4 F A | ul, R a-THRE T
B AR B AR A5 B T BS b BR P B5 | T RV B A AR RS E 20 4 0.018~0.792 pg (r=0.999 4) .0.001 6~0.017 6 pg
(r=0.999 3).0.005 6~0.246 4 ug(r=0.999 9).0.003~0.132 pg(»=0.999 0) .0.018~0.792 pg(r=0.999 8) ; #5 & & AT FE I
XI5 49 RSD<<5% ; An k- BDIK & 2 %1 4 98.9909% ~101.070% (RSD=0.720% ,n=6) .99.599 % ~100.699% (RSD=0.368% ,n=6) .
98.996% ~101.680% (RSD=1.240% ,n=6) .99.813% ~100.963% (RSD=0.434% ,n="6) .97.185% ~99.602% (RSD=0.874% ,
n=6), %t ZH EBRAERAR AT ELMIF, TR T RTF R AL P ARARER T By AR AR BR A kAR P B kAR P 8% L a- T ARER
W B A2 6 B RPN E

FER  —m SRk AR ER T AT At ik

Simultaneous Determination of 5 Unsaturated Fatty Acids in Perilla Qil Soft Capsule by Quantitative Analysis
of Multi-components by Single Maker

WU Jingling"*, ZHONG Haijie"*, HU Junhua"*, YU Guifang"*, HUANG Wenzhe"*, WANG Zhenzhong', XIAO
Wei' (1.Jangsu Kanion Pharmaceutical Co., Ltd., Jiangsu Lianyungang 222001, China; 2.State Key Laboratory of
New-tech for Chinese Medicine Pharmaceutical Process, Jiangsu Lianyungang 222001, China)

ABSTRACT OBIJECTIVE:To establish a method for the simultaneous determination of 5 unsaturated fatty acids in Perilla oil cap-
sule. METHODS: With the reference material of a-linolenic acid methyl ester, GC was used to determine and calculate the relative
correction factors of a-linolenic acid methyl ester with methyl palmitate, methyl stearate, methyl oleate and linoleic acid methyl es-
ter, and the correction factors were used to calculate the contents of 5 unsaturated fatty acids; the column was Agilent Innowax cap-
illary column, the detector was FID, the inlet temperature was 230 °C, the detector temperature was 250 °C, the gas flow rate was
20 ml/min (nitrogen), 40 ml/min (hydrogen) and 350 ml/min (air), split ratio was 30 to 1, the column temperature was 190 C,
and injection volume was 1 pl. RESULTS: The linear range was 0.018-0.792 ug(r=0.999 4) for methyl palmitate, 0.001 6-0.017 6
pg(r=0.999 3) for methyl stearate,0.005 6-0.246 4 pg(+=0.999 9) for methyl oleate,0.003-0.132 ng(+=0.999 0) for linoleic acid
methyl ester and 0.018-0.792 pg(r=0.999 8) for a-linolenic acid methyl ester; RSDs of precision, stability and reproducibility
tests were lower than 5% ; recoveries were 98.990% -101.70% (RSD=0.720% ,n=6) for methyl palmitate, 99.599% -100.699 %
(RSD=0.368% , n=6) for methyl stearate, 98.996% -101.680% (RSD=1.240% , n=6) for methyl oleate, 99.813% -100.963%
(RSD=0.434% ,n="6) for linoleic acid methyl ester and 97.185%-99.602% (RSD=0.874% ,n="6) for a-linolenic acid methyl es-
ter. CONCLUSIONS: The method is simple and stable with good reproducibility, and can be used for the simultancous determina-
tion of methyl palmitate, methyl stearate, methyl oleate, linoleic acid methyl ester, a-linolenic acid methyl ester in Perilla oil cap-
sule.

KEYWORDS Quantitative analysis of multi-components by single marker; Relative correction factor; Perilla oil capsule; GC
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AR ) A Ta] 28 05 , S8 ax T 7 il B i F Y . ARk,
A RIX T TH R WIS ARGE 2 i 22, ELTE 2015 4R R [ 2y
) () o 2 2ot 1 M TAZ 0 D 5 B0 rh /N B L L 1D
T B e/ NRER 2GRS 5 Al ) 3 B AN DA
PR P8 55T AL IR ST 00 4, 5T A — 0 22 P[] g
SEHerb 5 RO AR R Y 5 ek

1 ##}
L1 8%

6890N T AR (1 54Y , A4 7683 B [ Shitbht g L A KBS
TALAG I ZE (FID) (26 [F Agilent 24 ] ) 5 SID-500 Kl %L & 25K
RAR A TSRS E AR o
1.2 #m5ifH

Th B I (5 Z Ak, #5: 21001,21002,21003,21004
3050130502, 30503.31101,31102.31103, HLk&: 0.5 g/kr) ; 4
i 7 F i %o B (165 £ 190030-201102, 4fi i >99.9% ) hH g
g3 F s o) i (365 £ 190040-201102, 46 BF >99.9% ) | T ji ik
FH T of 1R (BHE5- £ 111625-200502 , 4l i >99.9% ) . JHi iR H fig
KBS (365 £ 190030-201102, 40 FF >99.99% ) X1 11w £ b
24 A B TR B 5 o= P JFR R P 6 6) HEL T (35 [ Sigma 28 F L it
5 :L2376-5000MG , 21 >99% ) ; TE V-4 . = AL ISy (033
Al HAHAT i, K R alifk ok .
2 HES5ER
2.1 BIfEEGS5RSERMERRE

%L . Agilent Innowax B 418 # (30 mx0.32 mmx0.25
pm) 3 AT 190 °C ; 4 I %8 : FID; SERE F1IR B £ 230 °C 5 K610 23
TR BE £ 250 °C 3 S : 20 ml/min (/<) .40 mV/min (&) .
350 ml/min(Z53) ;200 : 30 1y ERR AR 1 pl, 76 iR (4%
P, BRISAREC A R P g T A i Y 9o R PP R L S R
FES | o- SRR B2 PR 14 334 > 30 000, 43 B4 34 > 1.5, B UL
B3l

350
=
= 5
= 1 3y £
ﬁ 50 . 2§ : A
504 g A
0 2 L6 8 10
fif{E] , min
A
350 5
e :
251950 i
= 34
22160 ! 2 A
S I A
0 2 1 6 8 10
i), min
B

1 SHeER

AJRA RS IR BAMEC 5 LSRR G 5 2. R R R 1R 5 3. MR Y R 5 4.
TR R P 5 5.0- U BRI FH TR

Fig1l GC chromatograms
A.mixed reference; B.test sample; 1.methyl palmitate; 2.methyl stearate;
3.methyl oleate; 4.linoleic acid methyl ester; 5. a-linolenic acid methyl
ester
2.2 BEBIRE
2.2.1 RGXMESIEW R PRI AR R R I Al I R
T FEY IS ST 0 P P TR | oc- IV JRRIR FFY TSR o 1R 0 25 T o, I~ o
) PR e R P G At R Y1 ok R P S e 7R Y T - PR
i F TS J5 Wk 2 43 3114 0.16,0.04,0.56,0.30 . 1.8 mg/ml IR
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Tab 1 System suitability data

Rl {REE, min BT e
il 3662 41000 1393
TR At 5997 32000 286
TR s 6373 33000 275
TR TE 7.264 31000 587
o- TR B 8.764 31000 833

2.2.2 fERFMER BRESR N AL 60 me, fEEMOE BT
HIERE 0.5 mol/L & F LA F VA 2 ml, TR, JINZE,
F55~65 CAKIAEH 242 15 min EIMHTE N2 B H, =
AL - AW (1 1, 1) 2 ml, IRA), A, e, F 55~
65 °C FE&k 2 min, K52 A IE = 4E 5 ml, 2%, Jif Al NaCl
WS ml, §E M52 R R E R 1 ml, E T 5 ml
R IR I 2 R AT, B

A3 B B R 2.2, 0 N YRA X R % 0.05.,0.1,0.2,
0.4.0.8.1.6.2.2 ml, > F'E T 5 ml il b, &K B I AN BRI
W1 ml, IIEERERE 2, R SR A0 IR S VAW, R B
IR RS XS R ALV AS 1, #5217 TN (i S A
FE TSR TR . DIAF R R G A 1 1 H R R F 6 T
1% H T | oSV JRR IR FHY R R (o, ng) R AR R I TR (1) 4
ARARIEA TR [T, [T R 5 LR T Rl L2 2,

x2 ERAESZEMER

Tab 2 Regression equation and linear relation

R EIEYR:: IR, g r

o- R y=1.2843r+0.0524 0.018~0.792 09994
FRIART R y=379240278 0.0016~0.0176 09993
R T y=13257—0325 0.005 6~0.246 4 09999
il y=6321x+5.324 0.003~0.132 09990
TR B y=3843c40.987 0.018~0.792 09998

24 HEMNRERFITE
Pho-EIRRIR B G i NS, A 3= W Ad Wi AR f
AR IE T, W S B EE R, A, S BRI AL, i
SRR, AN TR I TR T BA A R P R B T
FRTG e FE G 3 R P TG AR AR A 1 R T, R L 3
*£3 NAFPEHEERAEITRIEEF

Tab 3 Relative correction factors of 5 unsaturated fatty ac-

ids
o P TR TR 1 7
AR TR G i /AR S TR

60.87 11.950 41 5250512 278294 7.998 95
60.69 11.99795 52483 56 278293 7.998 84
60.60 11.950 00 52494 53 278294 7.998 96
60.18 11.950 42 52496 93 278295 7.999 00
60.85 11.94798 5249452 278238 7.998 95
T 11.959 36 5249492 278283 7.998 94
RSD, % 21596 0.7725 0.0251 0.0059

25 BEERE

BC“2.2.17 300 FIRA T B SR OE 1127 I T it 4
PRELE VRN AE 6 YR, 0 SR IETIAR . 25 5%, B P g TR I8 1R
FR I TR PR I IV 901 5 R R | - IV JRR TR FFY PG 08 17 LY RSD 4
MK 2.32% 2.44% 1.53% 1.73% 1.77% (n=6) , F WL Ik
W RAT
2.6 FREMRE
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Be2.2.27 00 F (S A (LS 31103) i 1, 051 T &
TR R RCE 0.2.4.6.8 h B HEREMNE , e S0 . 2551, fiti
i FE PR A AT P TG i R R ST 9 R R | o SRR R Y I
ALY RSD 43510 3.40% .3.58% 4.78% .4.23% .3.68% (n=
5), F AR TR AR 8 h N EEATRE .
27 ESMHRAW

AR B — AR (65 31103) 18 B, #%“2.2.2" T R
D5 il e i SV TR, L 6 40y, TR 2.1 7T N g A AR
JE , TCSRIETEIFR 55 By AR G A AR Y SR T % R i T
P& PP | - S J6R R FY T 0 T AL (%) RSD 4331 4.43% . 2.86%
3.83% .2.57% .3.92% (n=6) , RIA T BRI I

(n=3) , LW RP 5 B I 5 45 SR I 28 5, — I 2Pk T
T 95 T AU 2 103 A

®5 HMABNELER(n=3,mg/g)

Tab5 Determination of samples’ contents(n=3, mg/g)

2.8 nEEE RIS
B e e (L5 2 31103) 36

i I6 1y, A —
SE TR AR TR PP I RO TR P T 9ok R Y IR I3k R Y R L o
SRR YRS BR iy, 452,227 50T J5 vkl s (sl v i, 154

“217IUR @R S RN E B R SR A 4.

&4 MEEKERREER(n=6)

Tab 4 Results of recovery test(n=06)

B R TR R il TR B o- R R
"5 A%k B¥: A% BE A¥ BE: A% BE A
20000 430 427 027 027 SIS ST08 1159 1160 47554
2002 470 460 031 031 5743 743 1539 1538 536.95
20003 490 490 031 031 6554 6544 1332 1334 553.17
20004 453 450 030 029 6094 6089 1243 1245 51344
30500 390 387 026 026 5299 5294 1075 1L03 4145
30502 460 458 030 030 6123 6LI4 1248 1248 51449
30503 445 444 029 029 5989 5983 1219 1221 504.87
301 463 468 028 030 5676 5670 1256 1213 513.56
302 448 446 029 029 6235 6226 1223 1207 505.28
303 478 477 033 033 6492 6484 1334 1314 54457

3 iTie

AT 43 3 He A T BR AR s 1] L 6 A TR X 3 6 45 SR 1 5
Wil , % BRAE TG LIS ] 1~6 min N (BE AL E] 45~75 CF , X FF
R4 BEC W, Rl 2558 T = HULIIAS [ A &
S AR R B R B ], R IR AE 55~65 °C T g4k 2 min,
1 ml = FUAL BT RERE 51T AL (A Rl B o34 B e 4 o

ARG LU IR AU TSR 4, 57 T o- 0 RER F i 5
el i A A T TR P R IR P R A AR AR AN
15 T8 ) 18 R %o 2 T R 5 9 7 i e R 2 1 R X A I R
B, AR EES . MU 7E PR IERR B LA 50 1
BRI E LT A IE I HoA T2 s Ak, o]
I sk S AR T 500 26 ) B 245 0 25 6 114 22 1 e AR

FEHh 25 Z 38 bR R T R b, 22 0R FFR SRS H ARk
PRI b 24 1) AR o RE RS SR ) R A 3 R T A S B AR
PN R R AZ PR . — I 22k R A R EE A
I B 5 LA =5 52 A A3 A] A0 AH B 56 2R, LT [R] BRI 22 22 1 0 14

(il WBem, MR AR, WEE,  MEEREMC BYMER RSD,
ﬁiﬁj\ mg 5’1 ,ng mg mg %, % IMZ % %
c-IHRREEE 1937 10070 10500 20532 10039 100930  0.720
1992 10360 10500 20.893 99.730
1927 10020 10500 20.560 99,600
1925 10010 10500 20.620 98.990
1946 10120 10500 20510 101,070
1971 10250 10500 20.780 99.710
EHERTE 1937 0097 009 0186 100457 100259 0368
1992 0100 0090 0189 100,317
1927 009 0090 0186 100.188
1925 0.09% 0090 0187 99.599
1946 0097 009 0186 100.699
1971 009 0090 0188 100.293
il 1937 000600 0006 001187 9899 100392 1240
1992 000617 0006 001210 99421
1927 000597 0006 001195  99.841
1925 00059 0006 001200 10039
1946 000603 0006 001223 101680
1971 000611 0006 001235 100021
AR 1937 1230 1250 246 100731 100333 0434
1992 1265 1250 2513 100.076
1927 124 150 2471 100.107
1925 1 1250 247 99.813
1946 1236 1250 246 100.963
1971 1232 1250 2.4% 100,304
AR 1937 0250 0250 0502 99,602 98497 0874
199 0257 0250 0513 98.850
1927 0249 0250 0507 98365
1905 0248 0250 0503 99,096
1946 0251 0250 0512 97.883
971 0254 0250 0519 97.185

29 HBEENE

TBURHEARE T B, 20 W95 2.2.27 BT 7 v i 45 it i 0
TR, PR 2.1 WU AR S AR BRI, 23 30 R AR (A 1)
5 23 (B ) H R & S5 R L% 5,

Fh AT AT 5 000 22 485 R L 10 AN VR A S B i 7 Y g
T N 1% FF R 7 1 R ST 9 R R R 04 1 & 19 RSD 43 i
0.059% ~0.857% ,0~4.4% .0.002% ~0.11% .0.03% ~1.857%
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Rapid Identification of Xiangsha Pingwei Pill (Watered Pill) from Different Manufacturers by Near-infared
Spectroscopic Method
QU Jia,LIU Bing,ZHANG Lanling, ZHANG Lei(Tianjin Institute of Drug Control, Tianjin 300070, China)

ABSTRACT OBJECTIVE:To establish a method for the rapid identification of Xiangsha pingwei pill (watered pill) from different
manufacturers. METHODS: Near-infared spectroscopic method was conducted to collect the infrared spectroscopy of 95 batches of
Xiangsha pingwei pill (watered pill) from 5 manufacturers, first derivative was combined with vector normalization to analyze the
spectral data, mathematical models were established and validated. RESULTS: When the CI value was 5.6, the established model
can identify samples from Li Shizhen Pharmaceutical Group Co., Ltd. quickly,the model was validated to be achievable; and when
the CI value was 4.7, the established model can identify Samples from Jinma Pharmaceutical Co., Ltd. in Shangqiu city quickly,
the model was validated to be achievable. CONCLUSIONS: The method is convenient, rapid and non-destructive, and can identify

different Xiangsha pingwei pill(watered pill) from different manufacturers quickly.

KEYWORDS Xiangsha pingwei pill (watered pill) ; Near-infrared spectroscopy; Consistency test; Rapid identification
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