AN 2 B 9 HPL.C 45 SCET I 5 S 22 41 2 il e
ARE L INF BT E & HEEERETARARBREL, FRE 050000

HESES R284;RI17 XERERE A XEHE  1001-0408(2021)14-1747-05
DOI  10.6039/j.issn.1001-0408.2021.14.14

B E B EIRMKARERSEASSTNE Tk, ALBIRNERG R EREAL . Tk ARE S 18R A+
T, R &R AR &5k (HPLC) #ATM 2 . &34 A K 4 ¥ CAPCELL PAK Cis AQ S5, #3048 4 W %-0.05 mol/L B Bz — S47%
i (Fh 2R , A 5k ¥ 4 260 nm, 4238 4 30 °C, ik 4 1.0 mL/min, 3458 4 10 uL, A) AP 25 &35 38 B A UL R 0 R 4
(2012 4758 ) Y347 HPLC 35 4 B 3 M7 B AL AR A, il it b 34 18 & &35 B s st 3EAT &894 09 3590 M & B s AR B P JRgve | 5
ek vk R F AN T E RSO EE, &R E IBIBIAER HPLC IS LA P AT T 16 AR 15N T 35954 %
VEVE 6 5 R By eReh T 5 R Rk 8 5 R A B 3E 5 At B AR S A AR ) 0.912~1.000, FRERE | B rRvA
vk ) AR 5.34~534 . 5.28~528 .5.06~506.5.195~519.5 ng/mL AR EEE AL LS @aRER £ R RFCHRIKT
0.999 8) ; il FE 5% 4 0.032 4.,0.032 0.,0.030 7,0.031 2 pg/mL, &% &% %] %4 0.106 8.0.105 6,0.101 2.,0.103 0 pg/mL; 4 % & . &
HoPE A (24 h) KB RSD 3 F 1.00% (n=6) ; T3 AR DI & 4 100.15% ~102.95% ,RSD 351 F 2.00% (n=9) ., 4-& 0l
RERIL T, RE) BT RER G R R EE 0 0.41% ~2.46% .0.37% ~1.98% .0.72% ~2.63% |
0.94% ~3.67% ., %5 TR HPLC L B AL ANMEF R RS BN 7 ke £ a0, BEH 7T%, TR TERG R
I AT E N,

KBIR BH SRR EIE R IR A AN LR

Study on HPLC Fingerprint of Bombyx mori from Different Producing Areas and Content Determination
of Multi-component

ZHENG Qianqgian, WANG Xiaofang, LU Lijuan, ZHANG Miao, ZHAO Yanpu (Shijiazhuang Food and Drug
Inspection Center, Shijiazhuang 050000, China)

ABSTRACT OBIJECTIVE: To establish the fingerprint of Bombyx mori and the method for the content determination of multi-
components, and to provide reference for comprehensive quality evaluation of B. mori. METHODS: Using 18 batches of B. mori
from different producing areas as samples, HPLC method was used. The column was Shiseido CAPCELL PAK Cis AQ S5 with
mobile phase consisted of methanol-0.05 mol/L potassium dihydrogen phosphate solution (gradient elution) at the flow rate of 1.0
mL/min. The detection wavelength was 260 nm, and column temperature was set at 30 °C. The sample size was 10 uL. HPLC
fingerprint analysis and similarity evaluation were performed by using TCM Chromatogram Fingerprint Similarity Evaluation
System (2012 edition) , and the chromatographic peak was identified by comparing with the chromatogram of reference substance.
The contents of 4 nucleosides as uracil, guanine, xanthine, uridine were determined. RESULTS: A total of 16 common peaks were
identified in HPLC fingerprint for 18 batches of B. mori,and peaks 3, 6 , 7 and 8 were identified as uracil, guanine, xanthine and
uridine. The similarity of sample chromatogram with control fingerprint were 0.912-1.000. The linear range of uracil, guanine,
xanthine and uridine were 5.34-534, 5.28-528, 5.06-506, 5.195-519.5 png/mL (#=0.999 8). The limits of detection were 0.032 4,
0.032 0, 0.030 7, 0.031 2 pg/mL, and the limits of quantitation were 0.106 8, 0.105 6, 0.101 2, 0.103 0 pg/mL. RSDs of
precision, reproducibility and stability tests (24 h) were all lower than 1.00% (n=6). Average recoveries were 100.15%-102.95% ,
and RSDs were all lower than 2.00% (n=9). The content determination results showed that the content of uracil, guanine,
xanthine and uridine of B. mori from different producing areas were 0.41%-2.46% ,0.37%-1.98% , 0.72%-2.63% , 0.94%-3.67% ,
respectively. CONCLUSIONS: Established HPLC fingerprint and content determination method of 4 nucleosides were specific,
accurate and reliable, which can be used for the quality evaluation and control of B. mori.

KEYWORDS Bombyx mori; HPLC; Fingerprint; Content determination; Nucleosides
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Yoot (AN IR PRENE | B RN JRTFAE) , 2
DNA B RE , HA G SO 5 2R A pria
FERTRT LA RIS R ST S RS RS P&
RS, BB OO E" . e, H AT
WFFIF R T 2R S AT i 251, iy R
FAR B A, HAPTE SRS 2
TREUREAT y— Rl AL ZR S e Ok, BA
HEPAEFERIE AR R, W] R IEAN T 2 S
YRR AR ST I AT SR AR
T (HPLC) BN AN [ 7 b 2 0 64 16 S0 1RT 3, 0 3 1
W R RIEBE | B N 2 4 MR AT E
e, DA SR At P A AR 0 0 B

1 ##
1.1 EE{UEE

A ST BT F G 32 A AR AT 1260 2 HPLC A (35
Agilent 23 1] ) \XS105DU #Y H K- (i 1 Mettler-Tole-
do 7>l ) . P18OH %Y 5 I ¥ PE ML (1% [¥] Elmasonic 2%
F]) (FW100 553 7 e AL CR RS TR AT PR
CIDE 8
1.2 FEHR5XF

A 5% Flfe £ 2 0 24 B4 18 4t 43 ok H Ak (8
) VT (5 HE) AP (53t ) s AT 25 &b FKE T & i
2 b RS 6 R HE RS R AT 2 0 A A A R R R
A% B. mori Linnaeus ) T 45 , ARS8 LE 1.
PRUEBE (b5 100469-201302, 4 J3F 99.6% ) . 12 114 (it
5 140631-201205, 4fi fF 99.6% ) . B 04 (#t5 140662-
200802, 4l 7 99.1% ) IR 1T (H1t*5 111887-200202, 4 F
98.6% ) Xof B St 10 1 P 6 2 ARG A I B 5 R R
NG R i ol Hpia 4k oA, oK o 5 Bk (R
5&4518.0 MQ-cm) .

x1 ISHBWHMKREE
Tab 1 Origin of 18 batches of B. mori

B gl Jdent el B gl el
CY-1 RS 2018-06 CY-10 AL 2018-09
CY-2 Lk 2018-06 CY-11 RS 2018-10
CY-3 bR 2018-06 CY-12 o 2018-10
CY-4 LR 2018-06 CY-13 WL 2018-10
CY-5 RS 2018-08 CY-14 WL 2018-10
CY-6 RS 2018-08 CY-15 ujllyieas 2018-10
cY7 bl 201809 CY-16 Y 2018-10
Cy-8 T E 2018-09 CY-17 yli%: 2018-09
CY-9 W% 2018-10 CY-18 uflIfiiwas 2018-10

2 HEEER
2.1 @it&H

DA% 4= 4 CAPCELL PAK Cis AQ S5(250 mmx4.6
mm, 5 pum) A ER: LU EE (A )-0.05 mol/L Bk — &4
VT (B) A It sl AR R4 786 B e (0~13 min, 1009% B;
13~30 min, 100% B—85% B; 30~50 min, 85% B—
40%B;50~55 min, 40%B) ; it A 1.0 mL/min; #:54
30 Cs Kzl 4 260 nm; AR 10 pL.
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22 BRAFIE
2.2.1 MHKSIAETR BUEEREES MR (L =500 R
AR IR AR 0.5 g, B T HIEHETE I b R %5 i A K
25 mL, % %€ FRE i a7 (T3 250 W, 4515 40 kHz)
AEFE A0 min, R 2 FRROPRE it , FACRM ik
(5, FE AT, 0.45 pom flFL I R oo, BSR B
P
2.2.2 JRAX MR FREGEIE XTI AL 10,12 mg
5 104 X6 B8 5 10.56 mg . JR X B8 5 10.39 mg IR W5 g
Xf HE 5 10.68 mg, & T/l — 10 mL & H , i1 50 % H i
IR R 2208 5] VR IR A B I A .
IR AR 50 % AR B 20 A% il A 1 mL Hp A
1014 50.6 pg . 14 52.8 ng  JRTF 51.9 pg  JR MEIE 53.4
g FRTR A o) BE S VA
223 WM VIR ERBUE R KOER A
VR
2.3 EEMARE

Be2.27 5 R R S AT (G55 CY-5) JRA KT BT
VW LA T 28 FIVR W, A e 2.1 30U 633 44k E AR I
FE IO G . A5, AR R A3 ) £ 1 06 S AR 4R £
T[] 1 43 5 B J R T 1.5, LA U433 I B AR B3
KF 6 000, HA5 A RO E T4, BE I ik €8
PERGE . LR A HPLC (g UL 1,
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Fig1 HPLC chromatograms of specificity tests
2.4 IEGENERIZII RS
241 RWWERE  AREARKBER RS (%5 CY-5)0.5
g, TN 2.2. 175U 7 ikl A B i P, SR IR 2.1
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I RS AR SRR 6 IR il Rtk R . DL 8 S Ig (IR
T ) S 2 BRI (S, i W 1 £ B B [ ARG v HL 5 4
ORI 43 B B AT ), TS 16 /A7 AR X O B3 )
B 7 RSD ¥J/NTF 0.3% (n="6) AHXTIETRIFL ) RSD ¥/
F0.5% (n=6), LIHZ I IE IR % E BRIt

242 HEEMWAE EHFRBGAEIHEA S (95 CY-5)0.5
g, AL 643, 3BT A 2.2, 1" R 5 il s A i VA, Ak
JEFE BR2. 1 R S SRR E e Ak L DAS
U R S R ST AT 16 S AT 6 AH X AR B ST 1)
RSD ¥J/NTF 0.8% (n=6) | A1 X 04 161 B () RSD ¥/ F
0.9% (n="6) , RMIZ L EL MR

243 FRaEMRE KPR IR (45 CY-5)0.5
g, FRE“2.2.17 T T Jy Bl 45 At v, A AE = IR T
CE 0.2.4.8,12.,24 hisHH R “2. 17T R €0 1% £ iR
ISR AR . DL8 SIS IR 114 16 AT i
AR £ B (B AR X 1 AR A RSD /N T 2% (n=6) , 36
HZ AL ST RAE TR NS 24 h NRUE T R AT

2.4.4  FRECEEE T AR TR RS BRI 18 it A
AR AL A% 0.5 g, He HR“2.2.17 300 Jr i il 45 (53R T A i
SRJG A3 I BR 2,17 T €83 S5 AR AR R | 10 it g
K, g 18 LA HAL ) HPLC B35 A (24 (a5 21
P AR EE BEAN 2R 45 (2012 RRO Y HR, LARE S CY-1 A%
2 BRI 1, 15 ) [E) 6 55 B R 0.1 min, 38 48 22 s AR IE
R e DG JC A SR i 2B TN 2 3, SR FH HR o B AR
AT B AR SR (R) s SR 5 LA IRFR S0 1% 2 08, HEf T
B HE b R AL TEMY o [RIBS, i 2 4 X BE s S0 S
5 0F R S e s (B 1B R4 7 E X, 64 T e i i A
SEUL IS HEATUHAE i AR T 16 A HeAg 0 5 i 2 5 %)
HE SR R EU X, F5IA T Hep AN G 06 2050 kg B s i
(3450 ) | S IEERS (6505 ) | BRIGERS (7450 MR 11 (8 %5
W) o A5 i 1 5 0] HE S S RS A AR BB S 0.912~
1.000, Uit BH 18 ftt A WA i oA AR = B AR . 18 it
A i ) HPLC 048 S0 15 R 6T B 2 (8133 DL 8] 2,
ARRLURE PEAN 25 SR W2 2,

25 ANREEBSHEENE

2.5.1 ZANEXRRELE Ik E R IC2.2.2" N IRG
X B S IE7 249 0.5.5.,10,25 .50 mL, & F A [H ) 100 mL
S, 50 % Y BERG BE 25, B850, il 5 AN [
TR TR . B R M T AR W oy ) i R
“21VT AR E e S T A A REI A
I3 B B B T AL B (x, pg/mL ) (WRETHI AR AL AR ()
WEATERMENA o 255, A1 DN B 340 LA 1o ot vk
T A HAE T AR I 2k e &R AT (P AR T 0.999 8)
TENLF 3,

2.5.2 KPR AFIE BREE HCU2.2.27 50 TR A% R
i AW, LA 50 % H A LU AR B SR IS Fi BR“2.17 I N 8,
TEAAF RN E e SR TR AR . A3 A DAMEME L 301,101
THRREI 0 A ARSI BRI R, 25 58 L 3% 3.
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Fig 2 HPLC superimposed fingerprint and control
fingerprint (R) of 18 batches of B. mori
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Tab 2 Results of similarity evaluation of 18 batches of

B. mori
55 HibLE 5 HLE
CY-1 1.000 CY-10 0912
CY-2 0.921 CY-11 0.997
CY-3 0.929 CY-12 0.996
CY+4 0.921 CY-13 0.929
CY-5 0919 CY-14 0.958
CY-6 0.939 CY-15 0.987
CY-7 0.941 CY-16 0.958
CY-§ 0912 CY-17 0.946
CY9 0.997 CY-18 0.949
"3 ANFNHRSHEEFRE EXRE LUEE K
U BR F0E = PR

Tab 3 Regression equations, correlation coefficients,
linear ranges, limits of detection and limits of

quantitation of 4 components to be tested

FrR (CIEg ro GHE, pgml R, pg/ml ERR, pg/mL

JRHEIE  y=6176.6x+8 0849 09998 534~534 00324 0.1068
BIEL =D 1458473471 0999 528~508 00320 0.1056
HIEL  p=99573—31845 0998 5.06~506 00307 0.1012
s y=S 7131723 09999 5.195~519.5 00312 01030
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2.5.3 FEEEIRLE R EFRICE SR (45 CY-5)0.5
g, FEAR“2.2. 170N Jy il s i A AR 4R R 2.1
T % S SR ERE I A2 6 K, i R TR . 4551, IR
W E | LIRS IS RS | PR AT 0 1R AR A RSD 43l R
0.21% .0.35% .0.24% .0.53% (n=6) , 2£ W%} P ks
B RAT
254 EEMIRE RHEFRIEEFE M (45 CY-5)0.5

FE6 0, 2B AR 2. 2.1 TR Dy il e bl s T, Sk
Ja FERRC2. 17T T gk S R HERE I 5 | ] S AR, R
FHAMRIET A A O i . S50, PRUERE | S NERS ¥
MRS PR T 7 5 1 RSD 4331l °4 0.51% . 0.65% ., 0.44% .
0.59% (n="6) , KL L EEE R T
2.5.5 FREMIRE KPR EFE G (45 CY-5)0.5
g, F MR 2.2.17 BT J il 4 A it VA ZE I R R
0.2.4.8.12.24 hi 435Il B2, 17 500 T €835 S5 R
B ICSRUETHI R G55, PRIEIE | 55 MG BIGERS PRI
TR LA RSD 4351 4 0.71% .0.75% ,0.64% .0.79% (n=
6) , 2 BZ AR IR RTE = IRCEL 24 h IR E 1 R AT
2.5.6  WEBAREH LS BUE S B E AR (4S5
CY-5) KL 9407, B0y 0.25 g AGFHFRAE , 43 B HE C F1 2 )
50% .100% 150 % JIN AKH L IR G X HE SR, B I
W B SPATHRAE 35, 4R IR “2.2.17 100 T Jy bl 4 ki i i
TR IGHE IR 2.1 N g S5 AR ERRI S | T SR T AR
R A B AR [l . g5 5%, PR WA RE | 5 IEE0% |
B S PR AT A S 3 A [0 iR 4 Gl A 102.95%
(RSD=1.79% ,n=9) .102.05% (RSD=1.74% ,n=9) .
101.70% (RSD=1.73% ,n=9) .100.15% (RSD=1.82% ,
n=9), FHIAR T IEER T R, 45 R0 4,
2.5.7  FIRFE S AR SR E 18 S AR I
FE &, 20 4% B8 42,217 300 7 il s ARk A v, SR s
P27 N AR AR 2 | 1 SR TR, TR
HMRIE ST BT A LA R o S5 5R WL A i v R
WENE | SRS WIS PR I3 e, R
2.28% .1.56% .2.45% . 3.20 % ; H RS VU1 = A0l , 4 4
A 34 i 3R 1.09% (1.11% .2.00% . 2.53% ;
b |3 e S W S R 1 M O 1 1 | W T = a1
$70.57% .0.50% .0.85% 1.41% . A] W, , A= [m] 7 Hb 7 i
FESH ANETT R 0 & 2 F AR, I8 HE R IAL
fn AT SR S I A R LK 5
3 it
3.1 HMREEAIENIERE

TERTIBE SR 2 E A HIR FHH EE K B2 . 30%

SR PERCA R T AR MRAE S ER I, S5 R, DL
P T 30 % LR A i R B IBU TR, €23 1l 3%
g {5 B A s T A KON SR I, i (& v 4% e ik
W) 43 B8 B3 RchT, BAG BB %, L i & 3E K AE
A IHRE O FRIBUA R . AEDCILR B 2B Nl 5
T I I A U 7 i T o B By 0 A A i
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R4 ANMFURSHFEERKENELER (n=9)
Tab 4 Results of recovery tests of 4 components to be
tested(n=9)

%3 B, mg  MAR,mg  WEHE mg JIHMICE, @ FHMERKE, % RSD,%

TR 30691 1.588 1 474 10442 10295 1.79
30472 1.588 1 4mi 10547
30509 15881 47036 104,07
30667 31762 63245 10257
30569 31762 63359 103.24
3.048 4 31762 6.365 1 10442
30582 47642 78376 100.32
30363 47642 78252 100.52
30205 47642 78564 10150

S 20063 1099 1 3.1266 101.93 102.05 1.74
20256 1091 31588 103.10
20280 1,099 1 31751 10437
20385 2.1083 4n1s 9930
20321 2.1983 42108 99.11

20264 21983 43015 10349
20329 32971 54043 102.25
20183 32971 53886 102.22

1989 8 32971 53751 102.68

HES 36213 1.8742 55521 103.02 101.70 173
3.5955 1.8742 55398 103.74
3.5998 1.8742 54187 100.25

36184 37483 74390 101.93
3.6070 37483 7469 6 103.05
3.5969 37483 74813 103.63
3.6084 56221 9.1804 99.11
3.5826 5.60221 9.1957 99.84
3.5640 56221 9.226'5 100.72
st 8.8633 44872 13.1887 96.39 100.15 182
8.800 1 44872 13.2510 99.19
88107 44872 13.3879 102.01
88563 89743 17.9954 101.84
8.8282 89743 17.962 5 101.78
8.8036 89743 17.838 5 100.67
88317 13461 1 221459 9891
8.768 6 13461 1 221857 99.67
8.7229 13.461 1 222985 100.85

PR SE MR , % BRI PR AR il 31 BB 0 245 SR A 5 i 22 5
AN A ST 8 75 P B A o T 5, AR B Y e A HE R
PSRNy A T A AR S AL B, BEAN, S
AR (1:25.1:50,1:100, g/mL) A [l 2B
5] (30,40 .50 min ) X &5 5 (4 5200, Fe 2 BE PR RN L 1250
(g/mL) FEHH}E] 40 min.
32 BiELmEE

TERTIANE 9T h, 283 S 5 R PRI i st Af ik & (FF
fis-7K | HE-0.05 mol/L iR — 2V W) 1T T 4 88 4%
PFEIRER o 25 B, DL - 7K Ry 3 sh AR 2R A 5 ke
JEESE , 5 it 1 €0 5 04 TR AN B R R A3 i, FLAE L LS IO 15
B /D 5 1 R FH 20,05 mol/L Wi iR — 2V A T Tk
SIAHDEA T B VeSS, 5 i S v ) e ki gl i 22 04
TE X BRI 53 15 8 Y i, LT BT S A R R i 5 L B
K, A Y R 2 LA F -0.05 mol/L iR — S A1V Wi R
TSI TR EEVER . LU Ak, 25 3 AR T — W 1)
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x5 18HBWEHEMPLANMZELERNSHNRIENESE R
(%)
Tab 5 Results of content determination of 4 nucleo-
sides in 18 batches of B. mori( % )

&5 . TR s I KA
Cy-1 5[4 052 046 0.88 135
CY-2 i 048 043 085 1.86
& it 041 0.59 0.97 0.98
CY-4 i 056 052 0.79 0.99
CY- il 0.61 0.39 012 177
CY-6 i 0.62 037 0.86 183
CY-7 i 061 05 075 0.94
Y-8 i 1.90 097 208 269
CY-9 i 235 1.36 244 3.06
CY-10 i 132 1.68 257 351
CY-11 i 078 074 099 155
CyY-12 il 0.88 145 1.64 238
CY-13 i 239 1.79 263 3.0
CY-14 i 246 1.98 25 367
CY-15 uflf 13 121 1.76 27
CY-16 )| 1.24 099 197 246
CY-17 )il 107 098 229 301
CY-18 Jui| 096 0.94 238 205

K #57E 200~400 nm P T I A F14 , A 0 SRS IR
T R EE | HE IS 4RI £E 258,260,266, 274 nm KAk
IR, 2T e & B, 78 260 nm P K AL, K50
VTR T A5 o D B i e g LA £ 1 e 0 8 LA, AOAS
WFFT I AR 260 nm AR IE WK . 45, B8 R
[R) AR (25,30 .35 °C)AIAN[A] i (0.8.,1.0, 1.2 mL/min)
PEAT T 255, 45 5 AR 0 30 °C 3% M 1.0 mL/min i}
A TSI T R AT
33 HBYEERSENEERST

TR OB TEAE N SR Faoe k2= 0 T B e b 2y
M B b2y s s i v A AR . AW T
18 L7 W AF & 19 HPLC 45 20 K3, 3 2647 1 AU PF
fro ZEF ARG ILHIN T 16 A 0, 35N T IR s
WE | B UERS HEIEERS PRTTAF 4 4S040 5 18 HEAE S (A AH 2
FE 4 KT 0.900, FBATAG U1 #7717 A% b A ol 43 L
BRI . FRERVE N B2 PR I AEAE AT 26
YR HACERAE B, A R ME A, P, s
WSAIEF T 240 OGS R G, HA P KR
B HIVER, WIE R SAE Y SRR T B PR A
JEVE T SETIRE, ol I FIRYT B AL BR A% 0 LA S ik i
A O LA S 5 i I W o] 410 o ek 240 B 3 5, mT
JIEE VAT s S RS T BT R, A (5 S LA
FH %A AR RRERIF 5T 59 4= BRER BR1T, 28 %F 184
WL R W E | L IEIS RIS | FRATAF 4 T
A AT R AT R B, AN ] R i R A 4 B A
) P i 22 SR A, S DT VT 2 i A - 2 5 e
LRI DY =2 0 T ] b 7 i g A S 38 A I X
GNPSOS P R VA e Y NS N

25 PR AR T N7 B AN [] P b A i HPLC 45
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