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[ Abstract | Gas chromatography ( GC) is mainly used to detect the levels of short-chain fatty acids
(SCFAs) , but with the deepening of research, the drawbacks of GC have become more and more obvious in the
fields of food, chemical engineering and clinical application. The analysis on existing research results showed that
ultra performance convergence chromatography (UPC?) was appropriate for the analysis of lipid metabolism. The
UPC’ is a new kind of chromatographic separation technology developed in recent five years and the level of SCFAs
is associated with the research on multiple diseases. Therefore, application of UPC”in the detection of SCFAs
would be helpful for the scholars at home and abroad to carry out deeper researches, and also helpful to guide the
treatment for various metabolic disorders. In this paper, the researches on SCFAs in recent ten years were

reviewed ; the shortcomings of GC and liquid chromatography (LC) in the detection of SCFAs were reviewed; the
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development process, basic characteristics and research status of UPC® at home and abroad were introduced;
feasibility and innovation of UPC® in the detection of SCFAs were summarized. Pretreatment methods for UPC’
application to the detection of SCFAs in feces or serum were collected; the problems that should be noticed during
the process of sample pretreatment were pointed out; meanwhile, an research outlook on methodology of UPC?
application in the detection of SCFAs was conducted. The effects of extracting solvent, mobile phase, and
auxiliaryt solvent on chromatographic behavior as well as the physicochemical property, type and choice of UPC’
chromatographic column were mainly discussed in this paper. In addition, the choices of basic modifier, acid
modifier, and salinity modifier were briefly outlined, in order to provide efficient, simple, environmental, and

economic detection technologies for the research on SCFAs, and provide better reference solutions for the rapid

detection of massive clinical samples.
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chromatography manager, CCM ) £ i, BSM J& UPC’
AIAZ ORI 22— ALY TR RE 4 IRORF B3 S e A &R
Geny BT i A o A 45 2R 59 ] & 1, BSM SR H] DPC
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Fhric AL AT A ALk X SCFAs AT AT A= AL AL B
TEMC A 5 ik B ey AT 3 - 5 2 Jl 0 28 (58 At v 1Y
SCFAs #EfiT AL AL 2], 76 EHLS 12 min B8 47,
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K TF 0.998 5. TAO %' 5% il UPC*-MS 4> #F
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Table 1 Lipid categories and examples
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(GPR43) #1 FFAR3 ( GPR41) # SCFAs | V7 09 I i%
TR, T AT T I A 0% 0 3k 2 ol i 22 9K 14 2036 , 151
WA R A & 1 A, SCFAs 3 AT 4R R A
) R0 5 22 5 1) A S IR T LS A 2 b R BIL ) L
ML i 3 B S5 A, g 45 I 0 Y 440 2 B
REHR AL . SCFAs ATS2 ML T A FHt & T
24 0 = i) 4 SF 47 , 2 5 0 5 L U5, O HLHLA G2 it
SN VR, 8 T 3 3 AR A 48 IR 7 B B0 i e
SRR M 52 1 L RN, SCFAs iF 2 5 45 3 ik
W5 10 5 R 06 AR A AT RS 4 Ao o i R R,
EER (SN v T s =
Sy SCFAs HE 4k 47 A1 1R 40 L F) 43 30 B fiE A0 1
T bR 20 0 5 e R I G 3 4N i A 2 T A
L TE B G 1 e 5 2 rp b (R 9 1, O i 3 8 O
KR EE AR, Uk £ 4iF 52 SCFAs
BiE 00 ) 4 2 3 200 i 094 B 2 kO T R S AR TE 45
P R A DR R i R e
fr 247 SCFAs R4 4 i i85 v 0, ole 3% i i ol i ™7
WANG 25 5 i BF 5 S B0 A8 o 10 I £ & 4 $ A i
RE A% KA O 45 G B BE T 28, Miura 2513 3o %o
LR SR T AR B DT R A, R B R
FrLF 4 AR 1 SCFAs 55 5 (% A 1L R AR 3G . 3t 33t
W3 o 3 5 A A T 2T 4 1 4 A TR R 0 A fA
P A=A 25 . Ah,SCFAs 8 2 51815, (A i
B 5 R BURE , Rewt 254 1F A % JIEL ] 1A% 35t i1 37
A5 15T R AT SCFAs fy 56 1 R b 55, A G
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KV, REZEPIEZ A o B IR, 18 Aviram
A5V SCFAs B2l 3 TR B e R 58 0 2 5 4t
SR FE IR 55/ T 3 26 A AT 98 & BT R R A
HA W AR 1 3 e 7 — 2 R L kR
R B BRI B A, AT & B SCFAs 7EHLIA
DAY P14 3 A e Sk A A 3 0 1) R i) i )
B SCFAs /2 5 57 25 S0 3 1) $40 i 15 R, A i S pe
7 1R KA G T 7 v BE B8 A iE A AT X SCFAs (1 ik
— W5 .

4 SCFAs % il 57 #F & B9 71 4b 12

4.1 FRATFFE S 1AL PR UPC? 3 H T GC A
LC A B AR o5, e R i T4k 3R 32 J0 75 R ik
WAE, H 2 BA JCT AT B 3, B R 1AL B A
— BT e R Ry 3 A TR R AR R O O
T AL H T 5 . HLA O e R SRR A A
(2554, PKa {8, #4531 5 & 1 logP fH, H b logP
(B2 46 5 0 7 il 7K T A HR A T AR BB A o R
{8, W VRl f BAE B 75 0T T UPC? 2385 e iy
FRAEAE . # HARP 9 logP fHAE -2 ~9, 0l J] T
UPC® 7385 23 M, 16 B IX 6] 22 40 U] 43 85 1R o', o 32
E I 2 T A Y00 o S 2o R i R TR R 55 1Y
AT LI U TEAT I8 A LA e O 35 700 20000 o i A ai A
Wit GC LA FE i ih SCFAs YT KB, 7 0.5 g
R RE R AR 5 B (100 mmol - L7 2-2, 3T
MRy W 15 mL A1 5 mmol - L™" 35 R % MR & W
50 mL)8 mL, i 2 min,21 130 x g &.0> 20 min &
BT 5. MmO T 2 B AL
ol B FYEWCH & SCFAs & Bt 25 B 2 [
flf . Murugesan %' FR HU — % &+ 2% i, %
100 g-L™"fiTA 58 K, e IR A5, 15 749 x g,
4 CHRAFTFEL S5 min, W, FRIK 15 749 x g,
4 CEMTE.05 min, W EERE Cy A
Supelco FF , 15 3 55 4f 1 73 B 80 s 0% 7 & & K
KK, ARiE AT SCFAs (i T kb B 55 46 I, HL 5 %
Tk J52 6 3 A s AR A A8 A9, I 1) 35 390 P o A — 2
F) S5 T I 9 9, O 4 K B0 I ], ZENG 4519 2%
ERER 0.1 g TN ZE MR 2.0 mL f1{R%A] 5 min
J& ,7E 18 407 x g, 4 C & AF F &0 10 min, B L7
W80 L 0.1 mol-L~" {7 3 45 iz 5 R £ i) R B2
VW 10 wL 1 0.25 mol - L") N-(3-— W & H N
H)-N'- Hetig — B B2 #h 0 HBEVS W 10 wL
25 C%MFHAL 1T h, FRJE 78 50% B H EEK %
W RE 20 A% B BRI 200 pL FH =& e 600 pL
PRFE 10 min G, B0, B FIZA LK 40 pL
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T Supelco T # &% H 40 C ¥4, We 45 W JH 50% H i
K W 200 pL & %, b HLAT PR R B 0. Lot
2 U S0 K I 5 T R e 8 iR R R B 10 1
RAE RIS T & .08 T, 7F 64 000 x g,4 C
RIZAAE T 02 h, BUEVER 50 wl F 2 mL B0
L IMABRIE K 10 WL, 15% IR Al N A5 I 20 L,
JEI BRI AT WO 2R B . B R R R BRI
b SF AR AR R M AR IO R S D% IS R R BB BE I R E &
1M AN g A T MS Rl 5 AT 358 FH G Ath A6z 00 25 206 FH

4.2 IMIERES AL B Moreau 45V #£ 2 100 x g,
10 min Z5 445 B0, M0 56 4% 3 85048 v, T 6 43
Bl 20% 1Y 5-RE B KA IR, UK R 4380 10% fin A,
19 120 x g B.0> 45 min, W B 35 W, AR 276 —80 C
UKAR 32 0.22 pm P8, ST T R ACHR B b 4 B L
LTI N 0P g S| W 1187 3 = T AR Al 11 R O W
YT, Pouteau &Kl SR ) A9 I K, o K
450 pLANA 2.9 mmol - L' 1°H,-Z 2 10 pL 7 KN
B, I FLn A 5- 3 K A R K I W (1 gemL )
10 pL,2 000 g B5.0> 20 min, B I W% B 3 3 A
329% HCL 10 pL B H, A — 20 3 mL 52 31
4, WATHE30 min,1 200 x g & .0 10 min, ¥ £ B )2 5%
B E B RS o R A7 AE - 80 CUkAS, LBl T8
UF B 538 o B AR T R B A O R A T
vKrh S E4 °C, 8 500 x g B0 10 min, 55 7% 1 3% T
2 mL B.0AF T IFRAET - 80 CUkAH , U RE 2 i %
50 pL By 3% LA 100 L @) B 22 25 (AR BE TR iE 10
min Jf:37 B4 °C ,50 000 x g, &.[> 10 min, ¥ 5 75
WFH R LR, Loti 4 EDTA Hiik
IV L 25 A ISR IR &, T AE 1 503 x g,4 C 4%
ETF B0 10 min J5 , BUM S FE 5 100 pL F 2 mL &
LI ARG K 10 WL, 15% Y 85 B2 F1 7 bR
10 pL, Bl B3R 50 J5 AT WO HE B, ZENG %1% [
/N B2 20 WL o A P bR TAE W 60 WL UiHE &
L3R PEIE7E 18 407 x g, 4 °C & F F & .0 10 min,
FESEAT AT AR A AL 3 22 1, 15 W 40 L 1 H 8 4l K
40 pL B &), JF 347 WM A B, WA A ML Z W
400 wLMHF EWLAIN . SOk b i X B ) V-(3-—
HH R RN 2L ) -/ - & B e — 0 e 30 12 8 (9 Wk B2 L s g
Va0 B B ) B I B A DR HEAT T 8
TR AE R A A, I R GC-MS it 7E 4k 5% 14 R A
Az AR P 2 V5 YRR A W 5 T v ke B 4 S R T R 2R AT
THELE, Aok, B ST R A AR AT A T
FEXRT A W) R i AT AT A A 22 T 400 TR LA S B R
2,000 v 38 A PR SN S R) P K R T R R

N AT AT AT AR ) R AR X4 TR g
)38 PR LA AT A Ak 5 SCFAs By PR 7 55
5 SCFAs Bl & 1% & 4Rk

i# F NCBI, PubMed J SpringerLink = R %4
KR, W& & B E A E A RHIEA B UPC? 3
17 SCFAs By Kl , K Z b 9% # K H GC-MS #4753 5
A0, UPC? IR &N BCR T CO, 1R EE R
A, EFH CO, BA TR R AR PR 5 e AT,
AE A% 7R LR AV ik B2 (31 °C) MR 58 (73 bar) K ik #|
R I SRS, I AT 5 O RN A U S A B
DA 3K ) FHAE A4 20 B AR g s — R A
o0 v R I s B B R L I I R B e
) e 2 56 B . Garcia-Villalba 2870 Sy f)f fk 36 {8 A
ain R SCFAs & O AR, BIF 5T 1 3 A48 B0 570 1) 2
B, Ol P R SR A5 R R
LR L BEHIE A Al HARBUE ). Lot %5 %)
FRALIK LTk G T B | £ AT ik A RS RCT
FEREEAT T A RO I R O R AE B (R
B R R BT 0N A RO R A O T HEAT T PR
LA, & B0 F BT R Sy e A 4 O )

B FH A Bl v 590 1 B0 A8 ) fR 9 2R 55 4K R Ol B
OGO R CR TR Ol = E 4 IEC
Bt , WEFE N G 22 2R T 5 b 4l B 5 90 8 2 Ak G 19 D)
FEAE , SCHR HoRs 22 B Al i R L — e FBITTR S e 52
BT RE R B AL BT s 3R A o B T R A
VW M BT B G IS A R M M R 2R T,
YRR PEMCVER A IR L LR AT B IR I — 96 & R 5 Bl
PESCHEFA 2K M = SN 5 3h A b ) 2 8
SRy R B N TR i 5 R LA 3 I A [ 4 Y e v
FR) R T I 7 U Bl A By pH, B R RN R R AE B AR M I,
T AR 4% 4 Ay WO B . % UPC? gl A ol
BEH, BEH 2-EP, CSH Fluoro-Phenyl, HSS C, SB,
Torus 55 , H:rft HSS C, SB i H] T AR ¥ P A ALY Mg
9 T2 1) 43 5 A S BT — 4K Torus 2-PIC €3 A 0
T AR Tk B vk A A W i 4 B A 0
W2,

6 NEERZE

SCFAs By 7K H H: 5 NERE L 1l 8% IR L B
o S5 AR P e s R S B RS H i X T
il SCFAs & £ 1Y $5c £E J7 ¥ LA K3k Bl 2 J7 g
1 T PP AL B T 1A W 1) A T K SEATE SR AR AE 4R L
HRZ T AL AT SCFAs 1 77 4 W i F A P i A=
Wy R | S AR RS B RN T R A2 A AT T T
BEE AT AR A 88 GC 43 B T B i
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x2 ERBEEMELER

Table 2 Physical and chemical properties of common
chromatographic columns
. B AR REE RBE AR
o /um 2\ /m*/g /% ESE
BEH 1.7,3.5 135 185 N/A N/A
BEH 2-EP 1.7,3.5 135 185 9 No
CSH FP 1.7,3.5 135 185 10 No
HSS C,; SB 1.8,3.5 100 230 8 No
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ifii UPC? 74 (9 A6 0 53 A7 o, 32 30 11 L 0% 85
[0 TN i TN ek o 1S5 N A
I, iF UPC? S 57 B B SCFAs [ 46 I J7 35 AR AL
T LS B v R0 I A M AT 0 B 0 A, T ELRE RS
e FE AT FEAE HLAA A b B 4% 89 1 T A AR,
A B FH#Esh 5 SCFAs M & B 5T .
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