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Abstract: A liquid chromatography-tandem mass spectrometry(LC-MS/MS) method for
qualitatively and quantitatively analyzing six kinds of Amadori compounds (Fru-Gly,
Fru-Ala, Fru-Pro, Fru-Thr, Fru-Glu and Fru-Amb) in tobaccos was developed. The
sample was extracted with 70% methanol water solutionsand assisted by ultrasound,
and the extraction conditions which were optimized by orthogonal experiment as follow-

ings: the solid liquid ratio was 1 ¢ 30, the extraction power was 120 W, and the extrac-
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tion time was 25 min. The extraction products from tobaccos were cleaned up by hexane

and then analyzed by LC-MS/MS under the selected reaction monitoring (SRM) mode.

The contents of six kinds of Amadori compounds were determined by external standard

curve method. The results show that the limits of detection (LOD) are 20. 06-39. 86 ng/kg,

and limits of quantity (LOQ) are 66.85-132. 9 pg/kg. The correlation coefficients are

greater than 0.995 0, the average recoveries are 86.56%-88.86%, and the relative

standard deviations (RSD) are less than 5%. This method is simplify, sensitive and

accurate, which is suitable for qualitative and quantitative analysis of Amadori com-

pounds in tobaccos.
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Thermo A ®] 7= i, Bd A HWE % B T I (ESD
K Xcalibur 2.2 $(4E 4b B & 45 ; KQ-5200DB
RGBS B Ve BRI T A AL SR A R A
77 s SHZ-D (I BIHE 3K Hzs 2 AN T
WGBS T 7 s AB265-S B 4 K F
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RE-52AA BT 78 Kk 4% « b8 W 5R A AL AL 4%
T 77 s Mili-Q 8 46 7K AY : 38 E Milipore 23 F]
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HA® 5 &M Amadori L &9 (Fru-
Gly) W& 8 5 # %2 ¥ Amadori tk-& ¥ (Fru-
Ala) & 8 5 % & W Amadori /L& ¥ (Fru-
Pro) 7r &R 5 & # ¥ Amadori L& ¥ (Fru-
The) B4 5 # %8 Amadori 1648 % (Fru-
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IEC K i al) - K JL Ak 22 0 A R A
A7 s R : 32 Acros Organics 22 8] 7 i o
1.3 MR & ErAb 2

AR R Y B R R R R,
S i T 30 CHET B #E, i 60 H i, HER
FREL 2. 000 g JHAH#3 5K , B T 47 EAETE M, hn
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WHETRJ5, H 50 mL 70 % P B2k 4 WK
fif, IECBEE ¥ 3 WK 30 mL), IR LR
FRFHEEEHREKEERE 2T, BH
TONHEEKERESRE 10 mL,i3 0.45 ym A
HLUERE , £ LC-MS/MS 434,

1.4 ZWEH

1.4.1 @4 @i%4E.: Thermo Hypersil
Gold (100 mm X 2.1 mm X 1.9 pm); FaHIH:
MR-k (0. 1% ) W (50 : 50,V/V); 4%

BEVRM ; Wi 200 pL/min; MR 20 °C 5 H 3l i
R R 2 pl,

1.4.2 JUigk&F WEEEFHEESD,EH
T e RN W I AL (SRMD , B F I 1§
ZHES KV, BHAERE 12 V. BEHEE
50 V, B4 B B 350 C, 5 K (N,) KA
250 kPa, R & HH# TG E m/x 200~500, 6 Fh
Hirfb A EHA e &8 7 L EE &
EZHHTE 1L,

%1 Amadori . &% FRi%®H N &E
Table 1 MS/MS conditions for the detection of Amadori compounds

wEY BET/(n/2) BT X/ (m/2) EBBETH/ (n/2) R RE R/ %
220/202

Fru-Gly 238 220/192 20
220/192
234/216

Fru-Ala 252 234/206 25
234/206
260/242

Fru-Pro 278 260/242 25
260/232
264/246

Fru-Thr 282 264/236 20
264/236
292/274

Fru-Glu 310 292/264 25
292/264
248/230

Fru-Amb 266 248/220 26
248/220

2 #RE5iFie
2.1 BEEREGHHRK
2.1.1 BREERLE FHERFEREMH, DEet
FE & H Amadori fb& ) 1 SE PR 2 BCE 8 5 .
OS5 H g m B IE L, Br L 6 #
Amadori £b5 4 9 5 s T B X BOE AR R
ZEIE, UEA A Amadori (kG Y B EIRE
Jo B, 430 2 B8 T ZEHURS ) L BT U R Mk
B G rERE G R B S ZEBE R IR Z 1,
g/mL) | 7 T FE AN A B A [ R 26 HUR i R
B T Amadori fb& ¥ BB B KM, H
I 5 326 P B L 20 R R e R 2 D AR R
V), [ b 4% AR R R S AT AL, &
AW, FEAERPR &L, B ERGR,
N HZET AR e B B BRI (50%.60% .

70%.80%.,90%) XMERBMHE M, HRE
B, 70 %0 Y BRK 5 VR R 2 B0 3R B, Ama-
dori fb &I MER BT K.

L 70 %% B BRK VA VPR D ZE U L 43 3 2%

BT AERMB L 2 10,1 20,1 ¢ 30,1 ¢ 40,
1:50), A [A] & A h & (80, 100, 120, 140,
160 W) LA K R [A] 25 B [E] (10, 15, 20, 25,
30 min) MZERL R, R THE 1, HHE 14,
LORHR L 12 30, A TR Ky 120 W, 8 75 A
[ 24 20 min B, M FEBE KB B KIE .
2.1.2 EXRELHREITEGERM RIBRFNE
SSRGS, UBHR L (A FEBUhR (B) 2B
i) (O Hysgm R #F7IER L, A L (3)
ERLHRTHIZHREKT, EXLRHEER
KPR KIEA R4 55 TR 2 F13k 3,
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Table 2 Factors and levels of orthogonal experiments
g 6.56
=% LWEER
% 652 K- ﬂm%smw ﬁm%ﬁmf im%ﬁmﬂ
648 | . . . . 1 120 100 15
0 10 20 30 40 50 60 2 1:30 120 20
BHR L 3 1:40 140 25
6.82
i 678 % 3 T 42 R 24 %4 Amaodri
ﬁ; 6.74F A2 R 2 m B, R ERIUT R
ok A>B>C, RIZ BURH& L 2 52 ma 32 BUSCR 19 =
I TP L U B T R T A B 6 5 0 0
60 80 1ooi&ﬁ%2I(;J%F 140 160 180 AN, W K, WK, K, A%, Amadori 4k 2 4 i
BAEFERLMHE N ABCy, BUBNR LL 12 30, %
681 Hh# 120 W ZEBURHE] 25 min,
2 61l 2.2 REEEHRL
5 ol Amadori L&Y & A RN E B I, %
ZMAE B IR IE A BEFIM+1],
S T 15 20 25 30 35 I, % A IE B FHEE A Amadori &R G
R T PREB BT AW UHES TR T, R
B 1 R, 85 R E JERALREE RE &, B T — R, IR
b L TP FEFHIT AR, ERER L EE 2 ANME

Fig. 1 The effect of solid-liquid ratio,
ultrasonic power and extraction time

vs extraction results

AN 513 0N o AN U & 1 - i (S i
BT X RS WA LB R = G 2 TR AR
B BT, R SRM A #8512 07 T 28 51 a5

R3 EXIBER

Table 3 Results of orthogonal experiments

H%E
i leA
A B C

1 1 1 1 6.591
2 1 2 2 6.631
3 1 3 3 6.663
4 2 1 6. 654
5 2 2 3 6. 688
6 2 3 1 6. 631
7 3 1 3 6. 581
8 3 2 1 6.614
9 3 3 2 6.612

Ki 6.629 6. 609 6.612
K, 6.658 6. 644 6.632
K; 6. 603 6. 636 6. 644
R 0. 055 00 0. 035 00 0.031 80

B&EER

A>B>C
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(IPs) ¥JRE W & K8 2002/657/EC HYHe L 2
kU, Brfg 6 #ft Amadori fLA ¥ 19 SRM 6%
ExTHE 2,
2.3 ZHMFEHEXRKMEEHR

HETAFREL 0. 010 20 g Fru-Gly.0.022 03 g
Fru-Ala,0. 194 90 g Fru-Pro.0. 015 82 g Fru-Thr,
0.010 05 g Fru-Glu,0.031 24 g Fru-Amb,
T B K VS WK TS R, EAR ZE 50 mL AR
L B R BLTR AR A A . A ) T B TR B RS B
0.10,1.0,3.0,5.0,7.0,9. 0,10. 0 mL & ¥ fi&
FWT 10 mL &M, FH 70 % F BEK W e
BB —RINAFRRE IR ERBR. % 1.4
T SEAEHEATIN AE 5 4399 LURE B B9 Amadori f6&
WEFIEE A y MR « A LM IR, AR
REE - BWRT0.995 0, KAWL MEFT L
PEYEHE A R LB B RS T3 4,
2.4 [EERMBEZELE

HEFIFRIR 2. 000 g M AHAF &, I 1.3 75
AT AL, 4 1. 4 5 SRR AT 40 A, T A2 6
i Amadori (b & ¥ & &, FAT I E 5 K, it
B EE K RSD,, S5 R5F% 5.

R FH S5 B A i 5 0 AR A Y 77 1 T 8 W] i
R, B 2.000 g MRS R, 4 A — &
£ Amadori fb & WIARAE 3% 1.3 WA 1.4 %Y
W7 AT AL B 5 4, FF AR 4R 6 Ff Amadori
&Y I IR & & AR & AN E & 15 m iR
Fl RSD, , R 5 T£ 5,
2.5 SERE®ETE

FHA T gaxd 12 A e SEAT I 5 47 I
FE 3 WK, BRI TH] AR P 1A L 8 2 S pn A v il £

EITEAMBR Amadori (L& 8 B, 45 R 5 T
* 6,

1001 1.60
50;__\/!
0 T T T
0 1 2 3 4
™ 1.55
i /\ 2
0 T T T
0 1 2 3 4
100F 132
51
g 50 3
2
= 0 T T T
| 0 1 2 3 4
(4
E 100} 1.47
S 4
B /\
0 T T T
0 1 2 3 4
100} L33 5
50+ / \
0 T T T
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100 138
6
50+
0 T T T
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¥ :a. Fru-Gly;b. Fru-Ala;c. Fru-Amb;
d. Fru-Pro;e. Fru-Thr;f. Fru-Glu
B2 A% Amadori £ 55 SRM &iEE
Fig.2 SRM chromatogram of 6 kinds

of Amadori compounds

R4 ZUEFEBEAXRBKRHRMEER
Table 4 Linear equations, correlation coefficients, limits of detection and limits of quantification
wEY ALy HMRRK - iR/ ERR LM/ (/1D
(pg/kg) (ug/kg)

Fru-Gly y=1.059X10%z+1 726 0.998 0 20. 06 66. 85 0.002 040~0. 204 0
Fru-Ala y=4.255X10°z+1 350 0.997 7 39. 86 132.9 0.004 406~0. 440 6
Fru-Pro y=2.000X10%x+1. 206 X10° 0.997 5 23.72 79. 05 0.038 98~3. 898
Fru-Thr y=1.215X10°x+2. 064 X10* 0.998 1 29.31 97.70 0.003 164~0. 316 4
Fru-Glu y=3.000X10%x+2. 601X10* 0.997 4 20.08 66. 93 0. 002 010~0. 201 0
Fru-Amb  y=3.000X10%x+2. 223 X 10* 0.999 3 25. 67 85. 57 0. 006 248~0. 624 8
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Table 5 Results of recovery and precision(rn=>5)
o .
o HURE R /g zgﬁj W /me ;”/:;mg HEE/Y%  RSD/%  RSD/%
Fru-Gly 2.000 1. 302 5. 560 6.123 86.71 3.69 1. 69
Fru-Ala 2. 000 1.721 4. 880 5.994 87.56 1. 86 3. 46
Fru-Pro 2.000 15. 84 31.33 43. 68 88. 86 2.25 2.76
Fru-Thr 2.000 1. 849 6. 810 7.832 87. 86 1.54 2.10
Fru-Glu 2. 000 2. 286 10. 09 11.02 86. 56 2.32 2.30
Fru-Amb 2. 000 1.763 7.820 8.614 87.61 3.05 1.89
*6 EERERUE
Table 6 Determination of actual samples
Fru-Gly/ Fru-Ala/ Fru-Pro/ Fru-Thr/ Fru-Glu/ Fru-Amb/
LAY B

(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)

1 0.871 8 1. 075 8.075 5.475 1. 066 0.564 6

2 0.345 1 1. 655 9.071 1.126 0.770 4 0. 549 36
3 0.562 1 1.082 6. 379 1. 598 0.167 6 1. 170
4 0.686 7 1. 431 7.235 1.782 0.1819 1. 216

5 0.671 8 2.289 8. 086 1.433 0.164 8 0.934 3

6 0.658 3 1.125 6. 951 0.913 4 0.308 1 0.879 4

7 0.341 9 1. 343 8. 002 1. 438 0.380 3 0.6351
8 0.845 7 0.543 0 7.160 1. 081 1.072 1. 035

9 0.492 1 1.526 7.505 1. 483 0.503 1 0.863 5

10 0.316 1 2.156 9.774 0.738 0.641 4 0.942 2

11 0.843 1 1. 458 9.432 1.511 0.996 4 0. 876 3

12 0.412 9 1.938 9.181 1. 251 1. 015 0.432 8

3 i SEH:

#Ar T LC-MS/MS [r] Bf I %€ 4 # v 6 F
Amadori (k&Y EHEMER ST . ik
T RTAL SRR O 1 T B R AR B h 2
W5 R 70 %0 BB, RS B &R 120 W, i 7 A ]
25 min, BRI L 1 ¢ 30;6 F Amadori k& #7 #9
FELMERR BRI AHRRE » ¥RTF 0.995 05,77
YLK 3 BR (LOD) g 20. 06 ~39. 86 png/ke, <E
R (LOQ My 66.85~132. 9 pg/kg, FH I
TE 86. 56 % ~88. 86 % 2 [B] , H X bRt i 22 259/ TF
5% . %J7 5 AT AL ZHTE B 8 B BRAK , [ A
FE 2 YRR R M R Amadori & W1 9 4 17
BESK , A] g 3 K B ATl T OR AR 4 1 B T 4R
PERARTHF .
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