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H E:HH ZintahmiihRgtF CKT6FHI0RAMEE- K&K A (HPLC-MS/MS) ik, 5
EAFWE, A £ A HPLC-MS/MS %, L-Ascorbic Acid-1-"*C 4 A #%, XBridge® C18(4. 6 mm X 50. 0
mm,5 pm) & &, R FH 484 (0. 1% ¥ 82) F 55-(2 mmol/L T8 4-0. 1% F #) K. # E B %k A 0.8 mL/
min, 48 60 'C, #4210 pL, RAREEF L &R, A S R 5 EN(MRM) 7 X347 6 & F4eal, 5FF 123 4
G EHIRARR AT R ERFAFARITT AN M ELERA AR ITRESN., BR LA ECHK
F A 0.5~50.0 pg/mLEE R E % A RS (r>>0.990 0), B A& B 4% E(RSD) D F 5%, @k & &
900 ~110%; 5t R AABI , & H kMg F CAKF o RIS, 843, 0)vs. (2. 4E3. 9)pg/mL, P<C0. 01],
Gt Akt EAIHREZH BERE.EATEATESZ R PHEALZ CARFMEN., NG hmE
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The clinical application of determination of ascorbic acid concentration
in leukemia patient plasma by HPLC-MS/MS*
SUN Wenli' ZWANG Xinyu®, TIAN Wenjun®,LI Minghua' ,CHEN Jiaqi',
WANG Lei' ,ZHANG Jianping' ,LIU Hongzxing'®
(1. Hebei Yanda Lu Daopei Hospital sLang fang, Hebei 065201 ,China;2. Department o f
Clinical Laboratory s Hebei Yanda Hospital ,Lang fang, Hebei 065201 ,China;3. Department o f
Clinical Laboratory s Shangdong Province-owned Hospital , Ji'nan ,Shandong 250021, China)

Abstract: Objective To develop a HPLC-MS/MS method for determination of ascorbic acid in leukemia
patient,and make it used in clinic trial. Methods HPLC-MS/MS method was adopted. L.-Ascorbic Acid-1-*C
as the internal standard.the separation was performed on a XBridge® C18(4. 6 mm X 50. 0 mm,5 pm)column
with a mobile phase of water(containing 2 mmol/L. ammonium acetate and 0. 1% formic acid and methanol
(containing 0. 1% formic acid)at flow rate of 0. 8 mL/min and column temperature of 60 °C. The way of elu-
ting was gradient. The injection volume was 10 pL.. Mass spectrum detection method was ESI negtive ionmode
and multiple reaction monitoring was used. 123 leukemia patients and 407 healthy volunteers samples were
monitored,and the results were analyzed by t-test. Results The standard curve of ascorbic acid was linear o-
ver the range of 0.5—750. 0 pg/mL(r=20.990 0). RSDs of intra- and inter-day validation were all less than
5%. The relative recovery was among the range of 90% —110%. Compared with healthy people,the concentra-
tion of vitamin C in leukemia patients was significantly lower [ (8.84-3.0) vs. (2.4%3.9) pug/mL,P<C0.01].
Conclusion This method is rapid,accurate, sensitivity,and simple. It was suitable for determination of ascor-
bic acid concentration in plasma of leukemia patients. It is suggested that leukemia patients should take vita-
min C supplements appropriately.
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GifE RS diA 3 C BE AR HE il 9 B K8 AE T 40
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BRAF 7828 56 R 1 B v 25 E e . b, Mok i 2
MRS R I 4E 2R R C AT UL #E & i T4 M se =, 11 T
BRI AR . LIU S B 2 3L 4R R C
58 L VG fth 32 (5-aza-2'-deoxycytidine) f HT B I3 11 FH »
M 2 A= 2R C 0 5 S S e 1l R e 988 ¥ 7 Al B RIOR 5
PRI G 4E A R C IR YT 2k 2kn 40 il B i B A
LA 1 G PR YT 8 5 I A 3 4 1 1 AR 3 R A A
TET2 £& P 572 A #E F1 1L T 40 13 53 4 S mi a2 14 fix
KLHET R M A, CIMMINO S50 5F 5% i B 2 A 3
C HA W TET2 /21 R8 A i H T I 1936 97 .
AR 4ELE R C 50 Y 1 I i ™ B = 4 A R
CUM A R C<<11. 4 pmol/LOMY [ L, X F IfiL i)
WEHE EMMTGEER CH—ERITEX. HAl.
0 ZE IV A R A R C KOF iy SCik b B
P9 22 3R FH 1o A0TR0AR €0 3 3 0 7 4 A 3R C KR L AR
SCHEST TP Y L R v I R R OB A 3 -
I (HPLC-MS/MS) i, F T 7 1 % s A8 2 1l
FKrpdE A R C Bk I IR b E e B E IR MOA
57 EREESERK Y
1 MBE5FE
L1 UGS FEUERHE Qtrap 4000 & 1B
Rl 28 (CE[E AB 2 1)), 5 HPLC 20A 7 25 %5507 H
ORI CH A B A D, Bk TR (L E AB
N, Vortex-Genie2 1R HENR 1% a8 (3£ [H Scientific In-
dustries 2 #)) . 4> B 3 & 3 ¥ % & .0 HlL ( Thermo
Fisher) . H1, ¥ K- (Hii 12 Sartorius 2 w)) . 127 2 4%
i rf % CARME S (IS 6-EOD-174-1, HiL4% : 100 mg)
L-Ascorbic Acid-1-"* C F5 ¥ & (N #x. fit 5 4-DXX-
93-1,#4% :5 mg), ¥y H Toronto Research Chemi-
cals Canada; F % & 6 3% 2 ( Thermo Fisher) , 7K N #8
27K i B TR 28 18 7K« i B R (At 5 - K187 1, LA -
500 mg, it 99%0) A A Hral, W A 1L 7R 78 WAL 2 Toll
AR ] W g 38 4l LR i R 43 4
1.2 J5
1.2.1 @3k 5k &0 (D @&, @
XBridge® C18(4. 6 mm X 50. 0 mm,5 pm) (Waters,
Made in Ireland) , 3 348 A:0. 1% H 1R % W P 4

T shtH B:2 mMol/L Z B 4-0. 126 H & B 7K 175 1 B
BRI (0. 01~0. 5 min,50%B—>95%DB;0. 5~1 min,
95%B f£4F 0. 5 min; 1 ~1. 5 min, 95% B—>50% B;
1.5~2 min, 50 % B £ 45 0. 5 min), Jii % K 0. 8 mL/
min, H: 60 °C, #EAE & 10 pL. (D)% &M, R
HLIBE 25 25 U8 (ESD 5 DL 2 3 by 5 77 X (MRMD
i B0y ORI 5 8 7 Mg A L s (1S) 24 500 V5 8%
TR (TEM) 450 °C 5 A K 1(GS1,N2) JE »
55,54k 2(GS2,N2) JE 17:55 V;Curtain gas:20; fill §§
SHE T - Medium; 25 # HLHE (DP) L JE - 90V filf 4 AE &
(CE)20 V; ALTHLE 10 Vi H K 15 Vi T it
AT RS X 175, 0—>115. 1 (442 C),176.0—>115. 8
(M #R L-Ascorbic Acid-1-"C),

1.2.2 @FWsls  (DORSERRYEER CFriEmm 10
mg, FH 10 24 1 fi 8 PR V5 W 8 & 10 mL, 425, 15 3
WS Img/mL W ZEA: 5 C #8575 1100 1l R o L
i 6 TC ) BSR4 AR R C bR MR T R
H—20 CUKFRAE & H . (OB bR L-As-
corbic Acid-1-"C $r#ES 5 mg. FH 10 % 04 i T 98 75 T
EA R 10 mL 325 5B 0.5 mg/mL 1) AR
At 5 VB D D e IR A R TG ) BB R R E R 10
pg/mL B NFRIEE 5 H .

1.2.3  ZialE kst BEPL I BO A6 3k il 8 By B2 B
KAl ZR 4G S BE B 1Y i A 123 1), 55 76 il 2 47
B AR 1~60 %, [AIAFIEER 407 AR EEE . B
59 i, Zc 348 fl, W 21 ~53 B, Rk E ) AE
1.2.4 I 3RFE AL B

1.2.4.1 ARueph e AE A B B 20 p L AH R T 5
FE MR ERS W, I 180 p L 28 [ ML 2K, A 500 pL &%
A 10 pg/mL PIFRVE B 10 Yo i 0 R 75 T - I e TR A
1 min,13 000 r/min & 8 min, f E¥EWH 0. 22 pm
U8 M 3 8 J R 3T

1.2.4.2  fEI0 2R AE S AL B 200 L £ O I 2K
Bl A 500 pL &4 10 pg/mL WAREE W HY 102
I W5 BR V5 W 18 ETE & 1 min, 13 000 r/min #.0 8
min, B EIEWT 0. 22 pm SR U85 HEAE 73 AT .
1.2.5 JiEseHsg

1.2.5.1 HEME WEHEMK 200 (L, #%1.2.4. 27
TR AL R OR & AR ) s 76 25 F I o A — & o5 i 4k
"2 C Je A% L-Ascorbic Acid-1-" C B4R HE W » 7]
FEFET. 2040 27000 b B 5 BCAR E ISR FE L 4% R RE 1Y
Ty R AL AR 3T TR B R

1.2.5.2 fRifEdh & Ko it T4k s (m sk 180
pLo A A 20 L A BE JBT H HR RE 9 A o 1 U TG )
A T4 AR C Bis Wk N 0.5,1.0,2.5,5. 0,
10.0,25.0,50. 0 pug/mL {4 1ML 3 AE 5 351, 2. 4. 1735
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AR DA R C 5N PRI FZ b (Y) /EH
ARFR L UM S A R C R R (XD Ry R AR A, AL (W
=1/x") /N T HEAT LA 5 AR 1 4347

1.2.5.3 R% 55 ECREEE  Beas (i e 4e
2 C bR o 1 WS i B B ROk B 1.25,40 pg/mL
(0 B e 2 CQOIRE B L #6“ 1. 2. 4. 27 T 45 F 64T #
PE B —WREEME 5 NREA BT, LI E 3 d, 1Y
H A5 ol 200 e QC B T & vk B2 L 31 53 i [l i
ROH B H R

1.2.5.4 foEME  BEVLIEHC 6 514 B filt B 5L i 3
FEAS 435 % 8 i 28 C TR MR AR P i B = 0 0.1
2.4.6 h BRAEE B 1L 2. 4. 27T R Ak HEATHRAE
1.2.5.5 KRR Xk Ay 123 6 (i 5 &
407 Z R B E . 2 N 8 (EDTA) b &
R, 3 000 r/min & 0> 10 min, 43 & MM 3%, 3%
“1.3.0 40 27T AR R AT AL B SEAT AR AR E A b . TR
B ERCAS B 407 2R B R # K R A 44 % C
250 H IRV RE 0 O 1 A T AL R E

1.3 Siit2eab® R SPSS18. 0 Xt i 3 Fil i B ik
VT AR DU 45 SR AT e vt 2 o BT s R R R R 56
P<C0.05 B ESAGI¥E L.
2 % S
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o]

2.2 JiikFIE S
2.2.1 LEM 44 ZE C LR L-Ascorbic Acid-
1-0C WM 5 7R 3 R 1 T 9 T B
SR 3 LA 2.
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WA FRD ALK B R (MK + 48245 C+ AR L-Ascor-
bic Acid-1-"3C;C 75 B # I 3K FE 5
2 # 4 3E C 1 L-Ascorbic Acid-1-"C it &

2.2.2 ipMEMME Lo TEL HEFREN Y=

0.098 3X+4-0.002 78,r=0.994 2, Z5RF, M

ez C WK EETE 0. 5~50. 0 pg/mL WX R

RAr, Hagm T4 R 0.1 pg/mL,

2.2.3 FEHWES BRI H A A H [ AE X R

T 22 ¥/ F 5%, 05 vk IR TE 90 %0 ~110%, W& 1,
*1 RBEEREAKRLER(n=5,715)

H PG % I [a) S 5 2
A e 2 —— i - i I g 5
( WA RSD WA A EE RSD 0
pg/mL) %
(pg/mL) (%) (pg/mL) (%)
1 1.07+0.04 4.02  1.0640.03 3.00 106.45
25 23.6640.48 2.04  23.96+0.77 3.22  95.83
40 40.67+0.65 1.60  40.33+0.74 1.83  100.83

2.2.4 FRUEME 6 GIARAR BE A AE 5 T ECE B R Y e
Ko 2 rp 4 A R C KB 8T B 4 bR A 78 i
BHAhB YA R C v T2 R G
80% .6 h I JL-F- &2 SOY LA T . - E[FE B W IR F
R —, WWE 3.
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2.2.5 IRIRNIF DS ERE R EE S MK P4t &R
C MW BE I o by Hoor A i 00, W3R 20 & 4.5 CEL il 43
). 80%0 ML A& MK H 4 E R CWRETE 2 pg/
mL PAF, 100 B MK b4 E R CREETE 2~<4
pg/mL AU 10% 8 BHLE 4 pg/mL DL E T & 8 %
M3 4 2% C Sk M (8. 8£3. 0) ppg/mL,92%



E i E ¥ 204 2019 42 4 F % 40 %% 7 # Int ] Lab Med, April 2019, Vol. 40,No. 7 « 801 -

WIHE A~15 pg/mL GBI, AL &5 R LR 2= S H 50T
222 W (P<<0.01),
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. ok M
e C i [(2.4£3.9pg/mL,n=123] [(8.8%3.0)pug/mL,n=407]
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