%38% 2 BT i 4 4k Vol. 38 No. 2
201743 H Journal of Chinese Mass Spectrometry Society Mar. 2017

8 llm 57 At 4 & v - U AR AT % 4T B 18] BUIE IR 328 47 A
NS FPHRER=EH5S

/5’\ ﬁ‘ AN *i‘%}:& ?SL
Eat e L Hrilhl froe . e st 100029)

T ST 7B IR SO R €0 % - DU AR FF TR AT B JR] B 3% (SFC-Q-TOF-MS) Bt I 4 A Pk 43 85 K A8 4 4

S¥ G R HER B S . RH BEH 2-EP @35, L EE-Z - ER (50 ¢ 50 : 0. 1, V/V/V) i3
AL A B IR T 55 B EIh = ER R 16 AH i R . SIS AS R R AV S AW A AR A H

=FR LR H AR M = FEEAE X E R R FEPR ARSI RA B H W =R A R . A

FI B3 3 e (PCAYEE XS PR AE W AT e it 4 00 M I B X 0 TR AR E 0 AR i R kil 7

LRV B, %7 R B s OO A R T A TR A W58 5 5 W IR v b e Y 2R 8, e AT

Sy P ) DT 0% D 2K R B BB R S

KB B P AR R s DU AR A RAT I R BT s T R s A AT s R s SR

hE 4% 2:0657.63 XEARER A XEHS:1004-2997(2017)02-0217-10

doi: 10. 7538/zpxb. youxian. 2016. 0045

Rapid Determination of Triacylglycerols in Cow Milk and
Goat Milk Using Supercritical Fluid Chromatography-Quadruple
Time-of-Flight Mass Spectrometry

TU An-qi, DU Zhen-xia
(Analysis and Testing Center of Beijing University of Chemical Technology . Beijing 100029, China)

Abstract: Triacylglycerol (TAG) is the main component in milk fat, which determines
the quality of milk fat. TAG composition in milk is varied among different species, diet
and lactation stages. In this work, method of supercritical fluid chromatography com-
bined with quadruple time-of-flight mass spectrometry ( SFC-Q-TOF-MS) was
developed for determination of complex acylglycerols in cow milk and goat milk. Milk
fat was extracted with n-hexane. The instrumental conditions was as follows: the
stationary phase was BEH 2-EP column, the mixture of methanol/acetonitrile/formic
acid (50 ¢ 50 : 0.1, V/V/V) was chosen as the mobile phase additive, the flow rate was

1.0 m/L, the column temperature was 50 °C, automatic back pressure regulator was
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1.1X10" kPa, the injection volume was 1 pL. The separation method was utilized to
analyze commercial cow milk samples and goat milk samples. Further identification of
TAG compounds was based on the exact mass information of quasi-molecular ions, and
the fragment ions were provided by Q-TOF-MS. A total of 55 triacylglycerols (TAGs)
and 16 diacylglycerols (DAGs) were separated and identified within 25 min, including
some pairs of TAG isomers, such as P-M-Co and P-P-Bu, showing the fast and excellent
separation of SFC. The SFC-MS data showed that there were four important TAG
series existed in cow and goat milk fat, including P (O)-X-Bu, P-P-X, O-X-O and
O-P-X, indicating the high amount of saturated fatty acid in cow and goat milk fat.
Although there were similar main TAG series in cow milk and goat milk samples, the
concentration of unsaturated fatty acid in goat milk was relatively higher than cow milk,
showing that goat milk may be more suitable for manufacture infant formula. Further-
more, principal component analysis (PCA) was applied to process the multidimensional
data in order to better differentiating cow milk and goat milk, and cow milk samples and
goat milk samples were classified clearly in the score plot of PCA. Major differences
were obtained, including some long chain TAGs and medium chain TAGs. The SFC-MS
method is high-throughput and environment friendly, providing an alternative approach
besides LC/MS and GC/MS for TAGs analysis in food or biological samples, and might
has a prospective future in the lipidomics. Since pressure drop in SFC system is much
smaller than liquid chromatography, which is beneficial for combining several columns
in series, more attention might be concentrated on the development of 2-dimentional
SFC system in the future in order to obtain a better separation.

Key words: supercritical fluid chromatography; quadruple time-of-flight mass spectrom-

etry; triacylglycerol; principal component analysis; cow milk; goat milk

$38%

WL S FLIT R AR H B A BB R L
A ZREFR Y kKA P E B R R
SEH L W BEDR PR A% R R L IS 23
B =4 Y DR e T A < O 1 B
(Triacylglycerols, TAG) &2l £tk F — 4 F
Hl S = A8 05 R 7 7 ER AL 7 L 2 FLT
o B R e R S A A, T SUIR D 98 00 LU
b T AR e 4 R R B RN B SR A
{E o H R T BE U R 1 5 250 XU 50 A L 17y
DL (A5 A AR S AE AL Y IR 05 IR Fh 28 AR £, T
H 259 25 18 D7 R 15 A 20 H b 2 7 B 2R R A JR)
B8 Bl sn- 140 sn-2 ALFN sn-3 A7 23 8 B AL &
SR A, PRI R AR il i Rl R R
WA, B R AL, Ir X TAG /9 40 #r B
A AR KA PR

Har. B WA TAG B A S A
1 AR OB 3 0 46 . Silva SR TR
AR SR € 1 P N CFL G 21 8, JF i i 1k

TR T 2 ANFIE 2 S M E A, Lisa
2505 o AR B T AR ODS & 38 A & Mk K
45 cm, DL -5 9 B R Uik sl AH . 7E TE K M
(SN S N e o= N =05 1 3P QA P S S A
GE TR 13 R R S ER AR, HA RS
53 HEA L IR ) 264 B TAG. BRSO
35k 5 1 RO AH €8 3% 1k AE 43 BT 45 R T
() TAG 4107 i AS TR 2 it J& (A4 77 4
— SR B G ok B AR 83 1 40 i TAG B &5
B AT IR AT AT AR AL R E R A2t B R
BETH 2 TAG 19I5 Ui R 41 5 - 110 AS 56 15 21 15 i
2 TG Ak A7 B 1 0 25 T R0 4850V AH 5 3 3k 43 B
K TAG 141 38 8 5 2 3K 10 38 47 i i)
(— K3k 60~200 min) .

T e A i A 3% LA R i A O A Gl Sk
Il - COLOE N 3 sl A1 - BRAR B 88 I 2 3 14 2
i A (NG S S IR K (Bl & P Y
SR S A PR S VR RE ) . 5 LA &



24

U 22 LA I SRR S €0 38 - D AR AT YA I i) J5 35 DR B 0 A 28 0% 45 4 03 v Bl = R 219

A LU I P AR €3 B R Y
PERE - — J7 T - M Il S UR K B B R R OE TR
A 1A AR e 9 T IR R R R U S 2
G i KA IR B AT PR GIE 23 B AR O — T
TE » I 5 TR A RE S U R ) S AR
JR S ARL > X o3 A My AT B e 0 A A R e 7R
RE 1 AT PR IE e Il SO A (0 % 5 2 e
JIH s A IR B CO, S — i 4 8 %2 42 1
FR R R W A0 A BIL I R BT Al R 1 BR 5 9 B
Lo fit e @ L AR OR AR R Tz R, Lee
S LURAR ODS 3% K O[5 € A1 . 20 8 T A
([P NER ST A = O N U1 S P O M O
PO AT Jo 1 o £L F s 2R AT 5 PR 20 BT L 7E 8 min
PR T 18 Bl H il =8 I 78 5 22 k58 3R
B Il 5 €3 o AT LA o H il = s 0 L B S
e,

A S8 AP R PR Il B 9L AR € 3 U B R R
A7 5 8] 53 o B A I A 0% A0 S 5 b R il =
Pt » AR B 52 36 45 SR X6 ok 9 b i L s W SL i
TAG 4R fL#EAT VA2 25 A 32 A3 0 #r
LT S o A B A B P S AE i
22 SRR LA E— 25 1 i 28 05 R0 05 i s 21
JH X

1 XIeFS
L1 FEMNFEXHA

OB AR 831 L Xevo® G2-S PO AT K 4T
B8] 5T 385 4% : 28 [/ Waters 23\ 77 s GP225D
HLF- K OF-  f[E Sartorius 28] 77 fh .

T 4l AR AR - Al ==99. 999 %6, db e fn YA
WS B B B W S0 - T 4k, 58
Fisher 7% w 7= fs 1E C %6 8355 2l 95 [
Fisher /A &)= s R - 8 3% 40, 36 [ Tedia 24
R AR R S SRR 3 B G Y

.
1.2 ZWHKHE
1.2.1 @Bi% %4  Acquity UPC* BEH-2EP

£a,4% #E (100 mm X 3.0 mm X 1.7 pm), # i
50 °C L, [E 1. 1X 10" kPa; i ahtH: A Nyl A
CO, . By W lE- L Ji§-H R VA W (50 = 50 = 0. 1,
V/V/V) s B BE BRI R Y :0~2 min fR4F 0. 1208,
ZJE 4 min N 0. 1% B Z&MHAE 1%B, B
3 minRPETFE 2% By £ HF 6 min, 3 F R 1

5 min N1 2%BLMTHE 7% B, FHAE 4 min 4
AMETHE 2020B,#E0. 5 min N IR [9] ] 4f I sl 40
] 0. 1% B, 34345 1 min; 33 1. 0 mL/min;
FERLERE R 1 p L B3 AT 2R 22 25 min,
1.2.2 RS acfF W mE 55 B IR OE 5 R
(EST") ,fE MS* #3 F R4 m/z 50~2 000 {1
Bl A 8 90 BT 5 26 05 R R0 0 Tl 800 L/hs
EV A BE 450 °Cs R 120 Cs BAE B IE
3.0 KV HESL AWk 20 L/h; HESLHL R 25 Vs filf
TR s ARRE R 4 eV, R Rl AR
20~60 eV ; $ ¥ R E M4 Waters UNIFI,

AT H R ) MS® SR A AT DL S B —
BEERE S [ IR AR RS B A R s e 5 — A
JOT 1% 471 415 2 8 SR FH ARSI 1 Al 43 i 5 DA £ 4k
HIT 3K B3 5 (R ORE B 0T A5 85 7E 5 A BT A A
A P e SR ARG 3] 5 722 Ak 1) Al 9 AE A BB A5 42
BEFEEEREFEE.
1.3 fEmAETatE

AERA I 1 mL A= 5 BCE W5 FE 2 10 mL
R EOE LA 2 mL IE A REERG, T=E
TR WRHE RS0 2 min, SR 5 2L 8 000 r/min 2.0
10 min, § & 532 B EIE W . 2 0. 22 pm JE K
VBN VB TR R R R
1.4 ZHitZEHH

SEESRTIN T 12 AR BLEE 8 A HIRE
5 ADEWRE S B T A TR €35 - BT 4L
P HEAT F R4 0 M (PCAY . B 5%, ] Markerl-
ynx vd. 1 FUAL BB A Zh 4 I SFC-Q-TOF-
MS J5 4 %4l 5 1> 06 0 O] BRI (R 55T b 2
i 5 RIS 5 300 A 0G50 55 2% A il A BSCH R T S AR B
AR AR IC A5 7S B A 9 BE L A BT
BRZSEAN T R O 20 mDa, {4 B i} [ 71
F 0. 30 min, ¥ & B {H 50 000 counts,5 % &5
IETE 1. 00 s, BRIEFEE 6. 00, 4 4b 347 1 %1
i3t o Excel #3425 5 A SIMCA-P 10. 0
180 B3 53 H

2 #ZRE5iTR
2.1 Him=FEEHIRA

T R AR AR P = ER o d TR
7% R AR S 2 PEBE AN LBt A & vh . I
Wb A S 56 X H il = 1 A9 E P A B K AR
Q-TOF-MS{e ff (9 4% 6 Jot & %0 5 & 09 i A



220

L S TS PRLE &

fE B . 1 MS® R AR AR JE R RE R T
Sy A HT MR B T LM NH, 7 i8S A BT i 4R
ST H 2 7 2 PR o e BE A EUT 4 A
FEFIMAH—FAT P H b & 28 F T 45
A3 A SRR . TAG AR ¥R S D5 iR 1% 181 5 1
i 44 > ¥ UG U7 R 40 7 4E sn-1.sn-2 sn-3 [ I
Feib A5 HES) . B i TR T TR X ) sl
A sn=3 1R e S R K BT DK & AT S AR T
I LAo3 5 o 2 /s B9 W HES . A R AR T
LANER R (P) A 2 Al AR (0D H 1 A~ AR A
T sn-2 ALHYH I =R Z AL S PR O-O-P,
mA & P-O-0,

PESCERAR A L sn-1 53 A Y TR S A L
sn=2 AL %) 5 By Wi 25 DTG 7 AR AN [ 5 B Y 168
BT XA T EN T sn2 IR RE ST,
PR BE IR O 13. 17 min (8,3 i F) {5 BE A1 s RE ot
RS TR L, AR RE & (& Ta) mTA, HE 5 1
BT IMANH, ] {50 ek 878. 817 9, %1 )
TAG 233K Cs Hyy Os i 228 0. 23 X 10 %5
s AE I (I 1b) Al L 3 AN B R i 1 4 Sl R
m/z 605.551 0,579.534 9,577.518 4, %f i T
[S—=O]" .[S=P]" MLO—PJ" , HAHXS F I}

x10°
5t a

878.8179

4_

879.8245

Intensity

7.5
S
0.5
60
6.5
o [FT 8808255
883.7713

S A
(=]

500 600 700 800
mlz

<
577.5184
579.5349

=
1.5F 7
: e}
S
O

Intensity
=
T

o
wn
T

_1581.5401 580.5395

607.5604

0.0 “ T T l T
500 600 700 800 900

mlz

1 S-P-O HiB =B R GE UL & (a)
FEBERIZE(b)
Fig.1 Mass spectrogram of S-P-O under low

collision energy (a) and high collision energy (b)

SR 90.03% ,100% 1 64. 12% ., H 8% 58
BILS— O] oI B2 R IR (P) (545 T sn-2 V0, JiF
PLATIACh 2 = EE e S-P-O. %7 ik il
T A L v 3% 1 Y TAG 4R, H 25
T2 1, ] L. 25 W A% JO A Lh i 25 FE AR A
5X107LAR i Pk v B 4 v . RIS 9% 0y
34 AT LLAE B 0 B[] D9 8 43 3 B — 2B 6] 4y
SRR ARSI 13 X [F] 4 S TAG
Ay L R A A5 B0 T M A UL A0 AR s
WA B A LLIX 4 P-M-Co (9. 62 min) f1 P-P-
Bu(9. 74 min) , H 3 &8 TIE 2, 555 3500
OIS £ N S BT - 7l A £ N
s R = T 17 N v B 5 o= /NI 1
%07 1k RE % TE B4 I TE) P 3k R B Ok T AR
87 M= G i VAR N I T Q1 7 o T = =
BRI H

P o8 P R A A R I A 0 A 3% 43 5 L
B A T IE A 3 . B LH 9 g (Diacylglyc-
erol, DAGYTEH I = e Z 5 i i, H R 5 5 H
W=, &, S F & FLM+Nal
ARG ff i 44 DAG 2r T, B i H B
FIM+H—FA] #H5HME % E 2 AR
NRIER . an, HE o i () i 27 85 F[ M+ Na "
m/z 619.523 8 Xf N1 73 AN Cor Hr, Os o
AT BT 400k m/ = 339. 288 TAHI 313. 272 4,
A % DAG 43 FJ2& 1,3-SP 8 1,2-SP,
AR T A DAG 5 F% 2, | FZN
PIEARRETS 3 DAG BRI (4 07 B . T LAAE I &2
W58 A B LT i — L A .
2.2 AEMEAMEA TP EHBM=EEHK

A4 R R = R AR 43 Y B 0 a5 A
oI e NS I B A R oY RS e
P R i 2% [l rp— s g BOR AU 1 A
oy F BT AH B T AFAE R A3 A A SRR
B F I 220 0 A A A A L TR, DA R R I
YEH 55 Bl TAG, EC UM TAG . )8
TA- W56 7 415 B9 A A8 B, ik ik B 5 i B AE
26~54 Ju Bl Z [A] , U BN 0~4 NG 8 T
FWIRE T2 5 WA 53 i, Tk B A 22 ~
54 JLREIZ A, BB 0~5 A%, 4R
H TAG B4 BB B B R 7R 34 ~42; 1M
Fh g b TAG BE 56 85 B Bk B0 3 50
I3 F28~52, g H b — R A BE H ol =



55240 U 22 A R G S Il 8 335 - O AR A TRAT A TR JBT 3% PR 43 AT 2R 3 5 S 0 v 0 H i = R 4L 43 221
x1 FM5FPPOHBZEAR
Table 1 TAG composition of cow milk and goat milk
F tr/min [M-+NH, ]* MEHTEAT 73 bt ACN DB TAG FOF
5 1 2 3 O L U
1 6. 26 460. 3577 Ca5 Hys Os —0.82 22 0 MIX N
2 6. 39 460. 3621 Ca5 Hus Os —0.15 22 0 MIX N
3 6. 89 488. 395 355. 2810 327. 2541 299.2173 Cy7 Hs0 05 0. 49 24 0 C-Cy-Co N
4 7 488. 395 383.3133 299. 2137 Cy7 Hs0 05 0. 49 24 0 C-C-Bu N
5 7.17 516. 4288 383. 3133 327. 2541 Cy9 Hs4 Og 4. 65 26 0 C-C-Co N
6 7.35 516. 4288 411. 3477 383.3093 243.152 Cy9 H54 Og 4. 65 26 0 P-Co-Bu N
7 7.76 544. 4574 411. 3477 383.3093 369. 1189 Cs1 Hs5 06 —0.55 28 0 MIX N
355. 2848 327. 2504
8 7.93 544. 4574 439. 3763 383. 3053 355. 2771 Cs1 Hs5 06 —0.55 28 0 P-Cy-Bu NN/
299. 2137 271.1817 M-C-Bu NN
9 8.09 542. 4410 437.3641 409. 3263 243.1488 Cs1 Hs6 Os 0.58 28 1 0O-Co-Bu NN
10 8.25 572. 4876 439. 3806 411. 3435 383. 3133 Cs3 He2 Og —2.45 30 0 MIX NN
355. 2848 327. 2504
11 8.39 572.4876 467. 4087 383.3133 299. 2137 Cs3 Hgo Os —2.45 30 0 P-C-Bu NN
12 8.52 570. 4736 465. 395 409. 3304 271.1817 Cs3 Hgo Os 0. 35 30 1 O-Cy-Bu NN
13 8.73 600. 5195 467. 4087 411. 3477 327. 2504 Cs5 Hgs Os —1.33 32 0 P-Co-C NN/
14 8. 84 600. 5195 495. 4427 383.3093 327. 2467 Cs5 Hes Os —1.33 32 0 P-La-Bu NN
15 8. 97 598. 5068 493. 4239 409. 3304 299. 2137 Cs5 Het Og 3.51 32 1 O-C-Bu NN
16 9.16 628. 5497 495. 4382 439. 3763 411. 3435 Cs7 Hy70Os —3.02 34 0 MIX NN
383. 3133 355. 2848
17 9.3 628. 5497 523.4741 383.3133 355. 2848 C37 H70Op —3.02 34 0 P-M-Bu NN
18  9.42 626. 5366 521.455 409. 3304 327. 2504 Cs7 Hgs Os 0. 96 34 1 O-La-Bu NN,
19 9.5 642.5661 537. 4898 383.3133 369. 2957 Csg Hr2 Os —0.62 35 0 P-Pe-Bu NN/
20 9.62 656. 5852 523. 4694 411. 3477 383.3133 Cs9 H74 Og 3. 50 36 0 P-M-Co NN
21 9.74 656. 5852 551. 5034 383. 3133 Cs9 H74 Og 3. 50 36 0 P-P-Bu NN
22 9. 89 654. 5694 549. 4884 409. 3304 355. 2848 Cs9 H72Og 3.21 36 1 O-M-Bu NN
23 10.06 684. 6168 551. 5034 411. 3477 Cy1 HrsOg 3. 80 38 0 P-P-Co NN
24 10. 2 684. 6114 579. 5349 411. 3477 383.3133 Cy1 HrsOs —4.09 38 0 S-P-Bu NN
682. 6012 549. 4884 437. 3641 383.3133 Cu1 Hr6 Os 3.81 38 1 O-M-Co NN/
25 10.34 682. 6012 577.5184 409. 3304 383. 3133 Cy1 Hz6 Og 3.81 38 1 O-P-Bu NV
26 10.52 712. 6447 579. 5349 551. 5034 439. 3806 Cu3 Hg2 Os —1.12 40 0 S-P-Co NN/
411. 3477 P-P-Cy J
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o tr/min [M-+NH, ]* MEHTEAL ATl R/ ACN DB TAG o
5 1 2 3 10-° L
27 10.69  710.6319 577.5184 437. 3641 411. 3477 Cas Hyo Os 2. 81 40 1 0O-P-Co NN
28 10.84  710.6319 605. 5510 411. 3477 409. 3304 Cus Hso Og 2.81 40 1 S-Bu-O NN
29 11.00 708. 6110 603. 5349 409. 3304 CisHisOs —4.52 40 2 0O-Bu-O NIV
30 11.09  740.6783 551. 5034 467. 4087 Cus Hgi Os 2.03 420 P-P-C NN
31 11.19  738.6596 605. 551 439. 3763 Cus Hg» O 0. 89 42 1 0-S-Co N
32 11.22  738.6651 577.5184 465. 3950 439. 3806 Cus Hgz Og 5.28 42 1 O-P-Cy
33 11.41  736.6436 603. 5349 437. 3641 CisHgoOs  —2.58 42 2 0-Co-O
34 11.52  768.7083 579. 5349 551.5034 523. 4694 Cu7 Hoo Og 0.26 4 0 MIX

495. 4427 467. 4087
35 11.71  768.7083 551. 5034 523. 4741 495. 4427 Cu7 Hoo Og 0.26 4 0 P-P-La
36 11.87  766.6913 577.5184 493. 4239 467. 4087 CirHgsOs  —1.57 44 1 O-P-C J
37 12.17  764.6770 603. 5349 575. 5054 491. 4093 Cy7 Hgs Og 3.47 4 2 0O-Cy-O N/

467. 4087 465. 395 L-C-P N
38 12.41  796.7394 551. 5034 523. 4741 Ci9 Hou Og 0. 00 46 0 P-P-M J
39 12.61  794.7263 577.5184 549. 4884 521. 4596 Ci9 Hoz Og 3.15 46 1 O-P-La NN

495. 4427 O-M-M J
40 12.88  792.7100 603. 5399 493. 4285 Ci9 Hoo O 2. 40 46 2 0-C-0 NN
41 13.17  824.7731 579. 5349 551. 5034 523. 4741 Cs1 Hog Os 2.91 48 0 S-M-P NARNV,
42 13.38  822.7542 577.5184 549. 4884 523. 4694 CsiHosOs  —1.09 48 1 O-M-P NN
43 13.73  820.7378 603. 5349 521. 4550 Cs1HotOs  —1.95 48 2 O-La-O NN
44 14.06  852.8019 579. 5349 551. 5034 Cs3Hi2Os  —0.12 50 0 S-P-P NN
45 14.32  850.7847 577.5184 551. 5034 CssHiooOs  —2.00 50 1 O-P-P NN,
46 14.62 848. 77 603. 5349 549. 4884 CssHosOs  —0.82 50 2 0O-M-0O J
47 15.01  880.8316 607. 5654 579. 5349 CssHiosOs  —1.93 52 0 S-P-S NN

846. 7576 601.5171 549. 4884 547.4722 Css Hos Og 3. 66 50 3 O-M-L J

48 15.32  878.8179 605. 551 579. 5349 577.5184  Css Hi0u O 0.23 52 1 S-P-O J
49  15.64  876.8065 603. 5349 577.5184 Cs5 Hio2 Os 5.13 52 2 O-P-O NNV,
50 16.14  874.7914 601.5171 577.5184 575.5054  Cs5 HiooOs 5.72 52 3 O-P-L NN
51 16.43  906. 8498 607. 5654 605. 551 Cs7 Hios Os 0.88 54 1 S-S0 NN
52 16.72  904.8373 605. 556 603. 5399 Cs7 Hio6 Og 4. 42 54 2 0-S-0 v
53 17.21  902.8209 603. 5399 Cs7 Hi01 Os 3.54 54 3 0-0-0 NN
54 17.82  900.8068 603. 5349 601. 5221 Cs7 Hio2 Os 5.33 54 4 O-O-L NN
55 18.19  898.7887 603. 5349 601.5171 599.5027  Cs;HiooOs 2.56 54 5 L-O-Ln N

T« ACN 7R Bt B 55 B 5 8 DB 278 XU %L MIX K78 Z R TAG
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FIFHT, 5 & R CELAET A L 4= 1
SRR A R 0 AR R R Bu 5
Co, JUHZ Bu fiil i) T 5 4 H b 73 19 4 # AL
B Cn-1osn=3 D) AR R O o it o) F 4
PN E N BB Csnm2 1) — i ol Bk 4 I
S AN — B AL IR 7 R T o 4R

T AL 0T ECHE R O 16 B DAG, 437
RO AN L iy 12 e, T 2R 5 A o5 A A
H2EW R DAG &S5 T4,

2.3 EWHSOMW

1 T 2 4E RO 1 52 A vk L AUDUIR &E &7 PR 1
BN BETE 4 R A L Z B Y 22 5. AR 5K
5 W FH 25 5493 23 Bt (Principal component analy-
sis, PCA) 35 4b ¥ 52 2% 1) SFC-MS %4 . L) ik
FNREAETRH 0. DLAS A5 0 Y IR B e
[i] 55 568 B Ok AE i HEAT PCA 31 188 75—
ZERS R E S AAE LR TR 5. i PCA
BERIAS 43 IER] DL, 25 5 4 i 5 2R 0 R BT
b 3 A AE T A X8, R AT 2 ) A AE W
25,

AT 7 11 2 X A5 43 B b X 4 A Tk
1A% e, BE I A 16 B 9 ) 5 AR e AR
a2 R AR FERE K . i b R, K 4 SR AR
oA LAY B OE 4R b 2 O-P-O, O-P-C, O-P-L,
O-S-OF1 P-Co-C, 3 B 3¢ S 45 K 55 1) TAG &
FW W 3 25 5 R AT s XA A R Y
JUAEESE IR 5 3 & P-P-Co, O-P-Co, O-M-Co,
O-Bu-O} O-P-P, F£E & O.P 5% rh 55 fig i IR
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Table 2 DAG composition of cow milk and goat milk
Fooow/ M+ H—FA]! W/ EEEE S
[M+Na]* . ] i RV ~ ACN DB DAG
=5 min 1 2 106 BT
56 19.81 591. 4989 313.2724 Cs5 Hgs Os 5.07 32 0 1,3-PP/1,2-PP NN
57  20.05 589. 4815 339. 2850 285. 2531 Cs5 Hgs O5 —2.88 32 1 1,3-OM/1,2-OM NN/
58  20.49 619. 5288 341. 3030 313.2724 Cs7H72 Os 2.58 34 0 1,3-SP/1,2-SP NN/
59  20.66 617.5099 339. 2887 313. 2724 Cs7 H70O5 —2.59 34 1 1,3-OP/1,2-OP NN
60 20.9 615.4993 337.2729 313.2724 Cs7 Hgs Os 5.52 34 2 1,3-LP/1,2-LP N/
61 20.97 647.5571 341. 3068 Cs0 H76 05 1. 24 36 0 1,3-SS/1,2-SS NN/
62 21.07 645. 5397 341. 3030 339. 2887 Csy9 H74 O5 —4. 80 36 1 1,3-S0O/1,2-SO NV,
591. 4989 313.2724 Cs5 Hgs Os 5.07 32 0 1.2-PP/1,3-PP NN
63 21.23 643. 5254 339. 2887 Cs5 H72 O5 0. 00 36 2 1,3-00/1,2-00 NN/
64 21.44 619. 5288 341. 3068 313.2724 Cs7 H72 Os 2.58 34 0 1,2-SP/1,3-SP NN
65 21.54 617.5150 339. 2887 313.2724 Cs7H70O5 5. 67 34 1 1,2-OP/1,3-OP NN/
66 21.68 615.4943 337.2729 313. 2760 Cs7 Hgs Os —2.60 34 2 1,2-LP/1,3-OP N
67 21.74 647.5571 341. 3068 Cs9 H76 O5 1. 24 36 0 1,2-SS/1,3-SS NN
68 21.83 645. 5397 341. 3030 339. 2887 Cs9 H74 05 —4. 80 36 1 1,2-S0O/1,3-SO NN
69 21.93 643. 5254 339. 2887 Cs9H72O5 0. 00 36 2 1,2-00/1,3-00 N
70  22.09 641.5143 339. 2850 337.2729 Cs9 H70O5 4. 36 36 3 1,2-OL/1,3-OL N
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B3 4y Him = BRI EIE B E (a) R AE (b~d)

Fig. 3 Base peak chromatogram (a) and enlargements

B 4 FdH il = AN S RIS B IR E (a) BAAE (b1~b3)
Fig. 4 Base peak chromatogram (a) and enlargements

chromatogram (b-d) of triacylglycerols in cow milk chromatogram (b1-b3) of triacylglycerols in goat milk
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