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Abstract
[ Method ] B. mori cultivars with and without BmNPV resistance were selected as research objects to feed BmNPV virus. Cu compounds was
extracting and determinated from hemolymph of two groups B. mori by SEC-ICP-MS. [ Result] The optimal seperation conditions for size exclu-
sion chromatography were as follows: YarraTM SEC-2000,30 mmol/L Tris-acetic acid(pH 7.4 ) as mobile phase, flow rate of 0.5 mL/min.
SEC-ICP-MS technology for separating and detecting copper compounds in hemolymph of B. mori was established. The main differences of

[ Objective ] To study the separation methods of copper compounds related to BmNPV resistance in hemolymph of Bombyx mori.

copper compounds between resistant cultivars of B. mori and non-resistant cultivars of B. mori was the compounds with the retention time of
7.6 min. [ Conclusion] The separation liquid of hemolymph of Bombyx mori might be related with BmNPV resistance seperated and collected
by glucan G100 gel column was prepared. The research can provide simpler and more effective methods for the seperation of metal proteins in

B. mori.
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1.1.2 U348, €2695 EaAH g, A3 [E Waters 4 &
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fifrs Yarra™ SEC — 2000 €5 33% K, oy 55 [ 4R 2 120 A 75
ICP - MS X Series 2 %1 Hit J8HH & 45 B TR gAY, o 55 [
Thermo Fisher 23 &) 7= & s MilliQ #84[E/KAY , 32 [E Millipore 2%
F P s MS303S 4347 K, A diit Mettler Toledo {4 #847 FRZY
Fl = Allegra X —22R ZT)RE 53 25 .00 HL, i3 5] Beckman
Coulter A7) 77 5 EL20 PH i, A%+ Mettler Toledo {Y 284 F3
NS s Waters Fraction Collector, “A38 [E Waters 2N F P50 o
L1330, Tris BSER FhER (WEIREL , 3R 3 v 2l s H Ay
2l RN G100 1 [ iR T A BRA A

1.2 REAH*

1.2.1 FEFdl Kb, IR 552 5 @B aPrt ek
T Mo 2 4.1 HAE 5 155 1 K EEFD BmNPV 5 5
(10 WL/ k) CRERR B2 IR RFE M b, Ml IR B R &)
i VX IR, KR Yo R 4 A Uik B4 Bt
YeREA] ARPUIE S FPOO IR AEPIE R AL, R B ES 4
HRBMEE TR EERMRIRE 5 155 5 K, B0k s —iE L
HHFRIMW, T 4 °CF 10 000 r/min Z5.0> 20 min, B_I- 7§
W, ET - 80 C vk A b O/ A7, & Mo M I Hi % R, JF M
0.22 pmyERFEL g,
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25,

1.2.2.1  {(RFHERH - SRR (s R e B, b TR
AUMARE P Cu )8 A A 15 2 0 G 19 4 B RO, eI 3 Ff
TLANAH 2 Fh A A 4 BRI T A, e R AP
A 3 R BAEST R A (30 mmol/ L R 2% v,
pH7.4) B (30 mmol/L Tris — HCl 4% ph %, pH 7. 4).C
(30 mmol/L Tris — B5ERZZ vk ,pH 7.4) o 2 FCR[FIEEL 2
B4 TSK — GEL G3000SWx (300 mm x 7.8 mm,S wm) Fl
Yarra™ SEC —2000(300 mm x 7.8 mm,3 pm), 75518
0.4.0.5.0.6.0.7 F10.8 mL/min, i F 28 &M G 2%, #6300 9%
K- 280 nm, H: 25 °C, #ERERE 50 wl,

1.2.2.2  SEC - ICP - MS 43 B Rl 5 42 i e i Cu 42 J@ Ak
A, Tl 10 mg/L Li Co.In U ZJ0 K IR A i H 1 B
F7 1CP — MS [ R %, PEEK 456 HPLC 5 ICP - MS (4%
fas ok 4 SEC - ICP - MS BKFH R4t 4 A5 A& Il
Wik 0.22 pum JEFE 7E A SEC - ICP — MS Ik 248, % 1CP -
MS Ay A6 I 2%, 78 2 W 5 & i i Cu & @ Ak & W0
HPLC 93348 4 30 mmol/L Tris — BEHRZE il (pH 7.4)
Yarra™ SEC —2000 {&3&4E, 73 0. 7 mL/min, $:3& 25 °C, i#
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Table 1 Operating parameters of ICP - MS

e BEEME || B85 BEE(E
Parameters Set value ||Parameters Set value
PEBGEBT R /v —125.0 ||BEBlHE /v 1 830.0
Lens 1 B} //V -1120.0 |[Reese /v 3373.0
Lens 2 HiJE//V ~81.6 ||Lens 3 HLFE//V ~189.0
REHE/V 12.2 |[IEmZIER /W 1 040.0
DPUZAT D s FELUE /) V 4.0 [|[BHSIFE/L/min 13.0
NYFTmEERE /v -3.2 ||fHB <A /L min 0.8
FE AR / L/ min 1.0

1.2.3 R Cu Rtk & IMEE ik kst

1.2.3.1 SEC - HPLC 551804 TahIEE 7. 6 min 4H
¥ LA 30 mmol/L Tris — BARZE Wl (pH 7. 4) it hAH, H
YarraTM SEC -2000 3%+ 518 & 4%, LA0. 7 mL/min i
LT waters = RO €35 A X G A AT SEC 7355,
Kl 4 280 nm, Al 25 °C L, #EFFEEE SO wL, Mg T
BT, 6 ming IR 43, SRR I 08 43 PR LAARTR] Y SEC 4%
AT EIESrE

1.2.3.2  HjRWE G100 BERAHIr e Hir Cu &8G9
1853, FRELS g #55RH G100 F 200 mL 2li/K = 24 h, {5
IR S I A o TR A AR B 1.0 mol/L 1Y
NaOH ¥R M EERE 3 h, MUK G EE 4R, 7 & 5 min J5 5]
il 2K BORUTTE Y AHAURL , At [ 52 3 ~ 5 Ik, SR I R B i
BB RS I I AKRE T 2158 U K VR
G22I A BN E BT RE b ] AR A2 DA g Ak B
(30 mmol/L ) Tris — £hR , i 1.0 mL/min) , &34 1
WY B WO 43 B8 W L 30 mmol/L Tris — i 2 2% h

(pH 7. 4) Jy W s M, i Yarra™ SEC - 2000 5,15 41, LA
0.7 mL/min FREE, & M 3% 4 280 nm, #4825 °C, kA =
50 pL,fE waters ERCHRAH €35 B XA M 4T SEC 4
55, A LA A ZH 4 7 S D ) R0 15

2 ERESH

2.1 {FFAHEBE - SRREEEEGNEE B, XEMn
WA A = O BUS R R Tl e (U TR A s R
IR A TR R I BFFE IR R 25 (8] H T H 4 B L 4t
FIHASE R BE KA BRI B A E G P2 R
BEAREE S B & R TR (0% S R 4 B R A 4 e
FHARR ) 58 g FLIK (R R 3 PR FRHERH €235 (SEC) 43 B3 2R
P15 [, AN 23 1 AR T 2k, 2 a0 20 i i
RAVEES A 73 L S PR AR HERE (5 35 v 23 B 2k
RHEFAMRE QGOS0 R 2 A pH s . 4
J& S AR A 286 RN 4 R B 22 R T A 5
Wi pH B YIA G, 7253 B R T, 5 AR Y A4 BIR S 1
e bl (pH 7.4) ™) IR M i i 43 B 5 0 R ) R
HEBR A iE s sh A Y pH Ry 7.4, TR, B4 T AN A A3 i
T BIAH LA B XT3 B AR A sE . SEC T 9 i s A —
feR AR, DABT 1E 4 )R S e R s R AR . B R 43
BRI 2 /R 10 ~ 50 mmol/L Tris — HC 1 Tris — &7,
WA DBOCHERAET A Tris - BSfR 8k, Rk, LLER 13X 3 Ao
(30 mmol/L,pH 7.4 ) [y XS X FR 20 G A It bk 0 7y 43 25
R BT ATLAE 3 R shiARE AT LA R ZH G840 Ik 2
BT T4 ARSE T L = A AR & R, Vs
30 mmol/L Tris — BEERZE MK .pH 7. 4 X 5 A il ik L2 2 1 4143
F A BRI (B 1e) , FRIHERE R 30 mmol/ L Tris — BERRSE i
W& pH 7.4 YERGAR MR & IR AL & W04 B T A
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7 ca. Tris — BEAEREE ; b. Tris — HCl;c. Tris — BEfR

Note : a. Tris-ammonium acetate ;b. Tris-hydrochloric acid ;c. Tris-acetic acid
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E1 3 #RshEERELKE SEC - HPLC 4B &iE
Fig.1 SEC - HPLC chromatograms with three kinds of mobile phase for blood heamolymph of silkworm
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FRAR A HERH (2 35 5 5 1B A 22 (RN 120 A AH B
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95 55 AR A, B 8 AR TRIAN T b G O — LR B A L 5%
PR LA, R I 5 5 [ 5 A 2 T A — S A
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Fig.2 Separation chromatogram of two kinds of filler exclusion columns
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2AME SR ARSI . AEBUME IE R A (B 3b) 47 2 bW
ABUEE.11.0 F118.0 min,12.5 i1 13.5 min 3EWEARIH G, Hilk
KA 18.0 min WY Cu 4815 53R B U] SR TR MR
T, Pt R B AE PR BmNPY 5 d J5,7. 6 min 053 2%,
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Note : a. silkworm group with BmNPV resistance ;b. silkworm group without BnNPV resistance ;c. silkworm group with BmNPV resistance inoculated with

BmNPV ;d. silkworm group without BmNPV resistance inoculated with BmNPV
E3 4 BARBMKE Cu £BHL S SEC -ICP - MS #illZER
Fig.3 Detection results of Cu metal compounds in blood of four groups by SEC-ICP-MS
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RANE 7. 6 min WA, 3 L b 25 5 0] BE5 S A %) BmN-
PV G 5. o T Jm S R 48 5 , 75 2400 B R Wi 4k
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Note:a. HPLC — fraction collector ;b. Dextran G100 gel column
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067
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B4 AREFEKES Bk SEC - HPLC &7

Fig.4 Determinnation results of secondary liquid by different methods
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Note ; a. silkworm with BmNPV resistance ; b. silkworm without BmNPV resistance ; . silkworm with BmNPV resistance inoculated with BmNPV ;d. silk-

worm without BmNPV resistance inoculated with BmNPV

ES 4AREMAEERE SEC -HPLC 3EER
Fig.5 SEC-HPLC separation of four groups of silkworm blood separation
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