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2 SIGES

2.1 UE5iEH

iChrom 5100 /=580 AH (35, A0 46 P5102 & RAE A \D5101 45 5h- AT WA I % \M5102 F Gi 414!
i \W5100 €838 B0t T AF ol 55 (KGE MR R 43 A XA A FRZA ) ) 5 FE20 pH 3 (% 1 Mettler Toledo 23
) ; C52-13461 B/~ Yl e 1 ( 351 Valco 23 7] ) ; Biobasic SCX {834 (250 mm x4.6 mm i. d. ,
5 wm, 300 A, [ Thermofisher /2] ) ; Supersil ODS2 {454 (250 mm x4.6 mm i.d. , 5 wm, 120 A,
KA M A PR 7] ) |, SinoChrom Cy (B354 (150 mmx4.6 mm i.d. , 5 wm, 300 A, KHEHKH]
Rt A BR A A ) o

AR R R By PRE BRIR L (S b al, KRR B 2= i A BRA R I O (£
Tkl 56 [ Tedia WA AF) ; 4HMILZ C(Cytochrome C, Cyt C) MWL RRES A(RNase A) A% R
B(RNase B) 953 1 25 F1 ( Chicken egg white albumin, CEA) .4 [fiL7# 1 £ F1 ( Bovine serum albumin,
BSA) ¥J Ity H Sigma-Aldrich 2 ®l; = % & R ( Trifluoroacetic acid, TFA) ., — B 75 # B ( 98% ,
Dithiothreitol, DTT) Il B4t 50 REFH A R A ), 2 WEE (99% |, lodoracetamide, TAA, Amresco 2
H)) ; S2 K R Al K (Milli-Q , 35 Millipore 23] ) o
2.2 KWHE
2.2.1 4WMEERUEGYHMEHE A RKL PR L7 25(2x107 ¢/mL) , #FFEREN 20 plL,
W EE L. #1853 2.5 ~3.5 min,2#’f§3’§j\5. 0~6.0 min,3#/f§3’§:}‘ 7.0~8.0 min,4#f§3’§}‘ 13.0 ~14.0 min,
FUERE S R 4 A4 1 mL, A £ 25 0.3 mL, FARIRIERE, JERE R 100 wL, @i 5510k,
Supersil ODS2 {7, 1% 4% (250 mmx4.6 mm i.d., 5 wm); ¥ 3hAH 8 B EE-K (85: 15, V/V); ¥ii&
1.0 mL/min; F3)% K 254 nm,
2.2.2 STHEBRPBHEFS (1) FSBHE&  550IFKH BSA 2.3 mg . Cyt C 2.0 mg RNase A 2.0 mg,
RNase B 4.1 mg 1 CEA 2.3 mg, JH 1 mL ZJiE-7K(2:98, V/V, £ 0.1% TFA) i, 0.22 wm JEMRIEE,
%, (2) % — 452 B F 2 # &% (Strong cation exchange chromatography, SCX)  Biobasic SCX {f,j%
FE (250 mm x4.6 mm i.d. , 5 pm, 300 A); FEHHH A S8 10 mmol/L BERRERZ thil (pH 5.37) ; WiBhA B
i sNAH A+1.0 mol/L NaCl(pH 5.37) ; BEEVEBL5%14F: 0 ~30 min,10% ~30% B; 30 ~40 min, 50%
B, i 1.0 mL/min; JFFERE 20 pl; AP 214 nm, (3) % =4 R 48 &, 3% ( Reversed-phase chroma-
tography, RP)  SinoChrom Cg {4 3% 4% (150 mmx4. 6 mm i. d., 5 pm, 300 A); WishH A b E-k
(2:98, V/V)+0.1% TFA; WzhH B M ZHE-K(98:2, V/V)+0.1% TFA; BB : 0 ~3 min,
5% B; 3 ~5 min, 5% ~25% B; 5 ~17 min, 25% ~75% Bj; 17 ~20 min, 75% ~ 5% B, Wi
1.0 mL/min; #FFEE 20 pL; KK 214 nm,
2.2.3 BSAEBBEEYMN_HSE (1) He4E& FHEL1.0 mg BSA T 8 mol/L JRZE F1 100 mmol/L
NH,HCO,ZZ ¥ (pH 8.0) H'; JILA 8 wL 1 mol/L DTT,60 C/KIEFI 2 hy fiTA 20 pL 1 mol/L TAA,
T R RGN 0.5 hy BEJSFH 100 mmol/L NH, HCO, B #E i h IR R MK IEFRFE R 1 mol/L, I i & 1
1 25 IMABRER I, 37 °C F RNt 85 d5cJm, B A5 30 1) B 1 Jo I A VB0 R R R 1, B3R5 R T, TR
(2) % — %% ME TRk E#  Biobasic SCX A% (250 mmx4.6 mm i.d. , 5 um, 300 A); FizhHl A
410 mmol/L BEFRERZE il (pH 2.2) ; WisliAH B A 3IAH A+0.5 mol/L NaCl(pH 2.2) ; BBEEPENIFE
J¥:0~10 min, 0% B; 10 ~30 min,0 ~100% B; 30 ~60 min, 100% B; 60 ~70 min,0% B, i i#
0.5 mL/min; #EFEER 100 wl; KK 214 nm, (3) $ =B & % XBP C, (435H (150 mm x
0.3 mmi.d., 5 um, SLIEAH); WIMH A BIHE-K(2:98, V/V)+0.1% TFA; JisditH B b L HE-
K (98:2, V/V) +0.1% TFA; FREEVEM 4. 0 ~ 10 min, 0% B; 10 ~70 min, 5% ~35% B; 70 ~
80 min, 100% B; 80 ~95 min, 0% B, 7i#8.0 wl/min; FEFERS pl; B 214 nm,
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L0 FE MR 2.2, 1 TR LR S5 X 4 RO R IRACE I T T B, K 2A 2 4 RS g A
B AR T LB, HeRRE LARE LA B b SR 4 ARy T BRI TR e I, PR
R Rl — &k RG0S ISR E 2B s, &8 0 sl B s BAA R et E S e —8, St
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Fig.1 Schematic diagram of online/ offline interface
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1. Acetophenone; 2. Toluene; 3. Ethylbenzene; 4. Fluorene
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4 RP AX, BSA A1 CEA 153 7 B4 e, Bt i 1, o] DUERE “4E R G, JF R —4E 0 = 1%

(A) Chromatogram of 4 kinds of aromatic compounds; (B) Stacked chromatogram of 4 fractions.
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Fig.3 Chromatogram of 5 kinds of proteins

1. Bovine serum albumin (BSA) ; 2. Chicken egg white albumin

(CEA); 3. RNase B; 4. RNase A; 5. Cytochrome C
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Fig.4 (A) SCX chromatogram of a tryptic digest of BSA; (B) 2D-LC chromatogram of a tryptic digest of BSA
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Design and Evaluation of Online/ offline Interface Based
on Double Loop for Two-dimensional Chromatography

TANG Tao'”, ZHANG Wei-Bing® , ZHANG Zheng” , XIA Ming-Zhu*', GONG Xue-Dong' , WANG Feng-Yun', LI Tong’
"(Institute of Industrial Chemistry, Nanjing University of Science and Technology, Nanjing 210094, China)
*( College of Chemistry and Chemical Engineering, Qigihar University, Qigihar 161006, China)
*(Dalian Elite Analytical Instruments CO. , Lid. Dalian 116023, China)

Abstract By using a double loop technique based on a set of mechanical transmission components and a flow
path system, a double function of injection and fraction collection was realized. On the basis of double loop
technique, a novel type of online/offline interface for two-dimensional liquid chromatography was designed to
construct an efficient separation system coupling two different separation modes with a higher peak capacity,
and the functions of the interface were evaluated. By means of connecting the interface to an HPLC system,
the multiple functions of injection, fraction collection and injection again were fulfilled for preparation and
purity analysis of 4 kinds of aromatic compounds. As for combination of 2 sets of HPLC system, 5 kinds of
protein samples were separated preliminarily by strong cation exchange chromatography, and the components
difficult to separate were collected and injected into reversed phase chromatographic system for further
separation. Furthermore, the interface was applied to coupling two chromatographic systems in both strong
cation exchange mode and microcolumn reversed-phase mode for the two-dimensional separation of bovine
serum albumin enzymatic digest. When 1 mAU was set as the integral threshold, a total number of 292 peaks
were identified. With the help of the online/offline interface, the preparation of microscale samples, fine
separation of hardly separated samples and two-dimensional separation of complex samples were achieved
flexibly. The result indicated that the system was a potent tool for the construction of two-dimensional
chromatographic system and separation research.

Keywords Double loop; Online interface; Offline interface; Fraction collection; Auto sampler; Two-

dimensional liquid chromatography
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