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WE: B 230 28R RARS RS FANREREFHE T E#%E AR KA Dionex lonPac AS11 - HC ££(250 mm x 4. 0
mm) , # kiR A RAAMNATE R (BB RM), Rk A 1.0mL/ min, 28 % 30 C,#H 24 25 WL BR DL-3 - R 5U8 KT K
VR R E S AN 1.5185~37.962 0 wg/ mL.1.540 5~38.5115 pg/ mL.1.573 0~39.3250 pg/ mL j& B 1 5% @An &% % &
B AF(r=0.999 7), % m FR43] %4 0.3037,0.308 1,0.314 6 pg/ mL, £ Z 5 FH 0.759 2,0.770 2,0. 786 5 wg / mL; #5 % B F& &
M E BRI R A RSD 30T 5. 0%, T3 mAf e F551 4 107. 09%,96. 36%,99. 48%,RSD %14 2. 20%,5. 60%,1. 50%(n=9) .
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Analysis of Organic Acid Impurities in Calcium Ketophenylalanine Raw Material
HE Jiajia' ,ZHENG Guogang’,ZHANG Wengqi®,FU Xinwei'
(1. Zhejiang Institute for Food and Drug Control*NMPA Key Laboratory for Core Technology of Generic Drug Evaluation-Zhejiang Key Laboratory of
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Biopharmaceutical Contact Materials, Hangzhou , Zhejiang 310052, China; 2. Zhejiang Anglikang Pharmaceutical Co. .Lid. .Shaoxing . Zhejiang 312400,
China; 3. Collaborative Innovation Center of Green Pharmaceuticals Engineering ,Zhejiang University of Technology,Hangzhou,Zhejiang 310052,China)
Abstract: Objective To establish an ion chromatography method for the determination of organic acid impurities in calcium
ketophenylalanine raw material. Methods The ion chromatography column was Dionex TonPac AS11 — HC column (250 mm X 4.0 mm),
the eluent wse potassium hydroxide solution (gradient elution) ,the flow rate was 1.0 mL / min,the column temperature was 30 °Cc,
and the injection volume was 25 plL. Results The linear ranges of DL — 3 - phenyllactic acid, phenylacetic acid,and benzoic acid
were 1.518 5-37.962 0 wg / mL,1.540 5-38.511 5 pg / mL,and 1.573 0 - 39.325 0 wg / mL,respectively (r > 0.999 7).
The limits of detection (LOD) were 0.303 7 pg / mL,0.308 1 pg / mL,0.314 6 pg / mL,and the limits of quantification (LOQ)
were 0.759 2 pg / mL,0.770 2 pg / mL,and 0.786 5 pg / mL,respectively. The RSDs of precision,stability, and repeatability test
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results were all lower than 5.0%. The average recoveries were 107.09%, 96.36%,and 99.48%, with RSDs of 2.20%,5. 60%, and

1.50% (n = 9) ,respectively. Conclusion The established method is simple, accurate, sensitive, environmental contamination is low,

which is suitable for the control of organic acid impurities in calcium ketophenylalanine.

Key words:ion chromatography;calcium ketophenylalaninesorganic acid impurity;DL — 3 - phenyllactic acid;phenylacetic acid;benzoic acid
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AT A0 (A N AT 1 1 g R R -3 G2 figt DR B RE E
AR [T B 3 o PR 28 00 B L o] B Al PR 2R K-
TR SR AR ST IR AN S — RS L TR 2R TN RS
W REHE AL AR Wy nl F A ES , 20 CKD R 19K ATS I
i AR L0~ R P R i A AR rh 2 AR LG DL - 3 -
RILFLR R LR RHRAE NI/ N T A LIRS A
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2 R ML 2% 0T 1Y B T ik, B A N AR TN &R
5 JEr 247 %) o et A TR R AR SRR B E R
1 XE5RKE
1.1 {4&8

Dionex ICS — 6000 % (2,3 {¥ ( 3% [& Thermo Fisher 2%
A] ) ; XPE205DU &, 7317 K1 (B 1 Mettler Toledo 23
AR 4 0. 01 mg) ; Vibax VXR basic U e (2 TKA
N sMilli - Q@Z@Jﬂﬂ(f? Merck Miﬂipore/L\\Ej%

PR REN S KA AR (HS A -E) it
S43HP €022170917.€022170916.C022170920,170501
170502, 170601, BB170601. BB170602. BB170603,
Y1609101.Y1609102.Y1609103,052101711,052101710
(%5 S1 - S14) ; DL — 3 - R FEFLBR X A (it 50
BCBV2363, % it 98%) , % H 1 % B il (it 5 i MK-
BV5544V, & & 100%) , & & R & B8 (it 5 24
20140112, 7% 99. 9%) , $12k B W7 1187 F1 Rk 4y A7 R
oy s i i R Y8 SR S Bl K AR 2K
2 AEEER
2.1 @G

43 M1 A« Dionex TonPac AS11 — HC #F (250 mm X
4.0 mm) ; {547 4E : Dionex IonPac AG11 — HC#E (50 mm X
4.0 mm) ; RV : AL PPV, 16 B2 BRI (O ~ 25 min i
10 mmol / 1.,25. 1 ~ 35 min B 40 mmol / 1.,35. 1 ~ 60 min 5}
10 mmol /L) ;7% : 1. 0 mL/ minsF::30 °C; HERER 25 plL,
2.2 BREHE

BUDL - 3 - ZRFEFLIR R R 50K £ %) B il 4518
RS PROE KB O 1 0B 1 mL b 29 3 4% Loy
75 g TR A R BRGS0 28 R o BB it , PR/ ¢, ol i g
1 mL 25407 7. 5 g MR A X B 5 08 BBURE i 24
0.1g, # 20 mLAEM D, KGE &, JREEHE K
FEZY , RIS A S TR LUK R 28 T 7
2.3 FEEER

L JEAPEEE 2. 2 700 IR A IR T AR
RIS 2 IV R 4530 1, 2 2. 1 IO 66 3% A5 (F kR

1.2 X% T L TE St ] A SR A R Ak A R At 2%
14 HE A R0 2 R 85 k25, ¥ (b E 25 B bRifE BRI T B A 2% B0 A, o3 125 B R DL 1
WA AL / S WA SR / S W 1 / S
61 6 6
41 44 4
24 2 3 2 21
0 T : T T T , ¢/ min 0 T T T T T 1 ¢/ min 0 T T T T T ¢/ min
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
A B C
I.DL - 3 - XA $UB 2. XCTB 3. AFE
A BRAMNBE AR B HRABER C ZONBRER

E1

BT eitE

1.DL - 3 - phenyllactic acid 2. Phenylacetic acid 3. Benzoic acid

A. Mixed reference solution B. Test solution C. Blank slovent

Fig.1 Ion chromatograms
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AN R T EE 43RG 4% 1 UR G 0 IR I 35 T
1,1,2,3,5,10 mL, 4% & 50,20,20,20,25,20 mL 2 5 i
o KB 25 F850, hi45 2R 50 0 B s U G o,
2. VIR o3 S5 A F R0 2 | 1 sy g 1T RR DA U i 4
Jrit R BE (X, pg / mL) AR bR TR (Y) S Gh A i
FrebEmIg 251 R 1,

Rl ZMXRSHRNR. EERERER
Tab.1 Results of linear relation,LOD and LOQ

Bals S, KR BER K2R
(ng/ml) (pg/ml)  (pg/mL)

DL-3-FAAE  1=0.0205%,-0.0141 1.5185~37.9620 0.997 0.3037  (.7592
AR V,=0.0248K,-0.0001 1.5405~38.5115 0.9999 0.3081  0.7702
AT8 ¥;=0.0324X,-0.0060 1.5730~39.3250 1.0000 0.3146  0.7865

oI PR 5 0 i PR 58 R 5 T B 2. 2 30 N TR B % I
A VA TR L A R R, 2. 1 0T B AR R R E
DIMEMELL (S /T N)Z5 R 301,10 1 I i) Jo e o B S 46
FRAIE RBR A5 LR 1.

KRR I 2. 20 MRS TR A% e
Fie 2. VU (o3 S e SL AR E 6 U, T Sk G T AR o 45
WDL -3 - ZRILFLR R LR KW RRVE TR RSD 43
HH0.32%,0.71%,0.09% (n = 6) , F& WA 45K %
KAt

R Ml - B 2. 2 300 R YRS X B A U T -5 K
RWOE R, E IR 0,7,9,18,30,42,66,85 h 4% 2. 135
AT SRR T S T AR L 2 SRR A X R VA A
I AR RSD Y/NT 5. 0% (n = 8) , BER AR 4522
JER H A A 6 22 (H /N T 0. 02%(n = 8) , R ITTR A X
R S A  E TRECE 85 h N FEARRR U .

MR  URE S (L4558 €022170917) 38 &, A
WRRAE , 45 607, #5 2. 20 F J7 i il 28 ik S VS I, 1%

2. VIR BG5S R RE I | Tl sk A I 45 R DL - 3 -
RIELFLR K OTR R RT3 & 80N 0. 02%,
0.12%,0.01%(n =6) , R K EELZERLF.

T el s < B A B A Al (452 170502)
250. 1 g AFEWRE LMy, B 20 mLAE R, 430G
M 2. 230 N X HR £ 1. 0, 2. 0,3. 0 mL, JIZK i
JFRESS 2. 20N Jr il 45l s s i, P4 2. 1 IR
O A5 R IN A 10 S TR E SR [T i o3 2
Rk 2,

Tiif FH SR G« 2. 2 30 R G 3 A TR A
FE A V0 5 A 0 R TR (AL 554 €022170917) 453 it
A3 S AS T IR 1 TR (8,10, 12 mmol / L) , IR (25,
30,32 °C) Jii#(0. 9,1. 0,1. 1 mL/min) 551 F 3522, 130 F
AT SR AR I 2, i SR T AR 45 SRR /N T PN ek
A E SRR, DL - 3 - ZREEAL R KPR SR R
T N A ARt e 2 (] (1Y) 43 B B KT 2. 0, HAS 4%
ot TC I 25 S, R T VA T R R4
2.4 HRPEREENE

BUS A 14 RS, 35 2. 2 300 5 i il 48 A4tk i
VW, T 2. 1300 T (i S R AR DU , 1 SRV TR, I
FRAMRIETT R O A R LR 3,

3 it
3.1 BiEHIEF

T AL A B4 X T F AR 4% e 1) 73 B AR 2L, T
B L T 251 Hr b T 9T 83 1 23 A Dionex
TonPac AS18 # (250 mm X 4.0 mm) 5 Dionex IonPac
AS11 = HCAE (250 mm x 4. 0 mm) ) 53 B R4CRE L 45 51 6
71 TG B R AT R B R R DG I, 2% AT AL TR 2% o 0
WA T2 5 T R v HL R B I ) 3 e v 3
P& 25 min DL A0 €5 15 05 DA o0 R W8 v B8 T s i e i 14 ok

®2 MEEKIKIBER(n=9)

Tab.2 Results of the recovery test(n = 9)

RAEE e E(pgml) A E (pg/ml) MAZE (ug/ml) K E (%) X(%) RSD(%)
(mg) 1 23 1 2 3 1 2 3 1 2 3 1 2 3 1 23
100.40 0.48 1.91 0.00 3.80 3.85 3.93 4.68 5.31 3.90 110.64 88.33 99.11

101.72 0.48 1.93 0.00 3.80 3.85 3.93 4.42 5.33 3.80 103.72 88.19 96.69

100.67 0.48 1.91 0.00 3.80 3.85 3.93 4.45 5.46 3.86 104.64 92.27 98.13

101.05 0.48 1.92 0.00 7.59 7.70 7.87 8.64 9.60 7.83 107.53 99.77 99.53

101.63 0.48 1.93 0.00 7.59 7.70 7.87 8.70 9.56 7.89 108.22 99.12 100.33 107.09 96.36 99.48 2.20 5.60 1.50
103.45 0.49 1.96 0.00 7.59 7.70 7.87 8.54 9.44 7.77 105.99 97.04 98.77

102.22 0.49 1.94 0.00 11.39 11.55 11.80 12.93 13.72 11.88 109.25 101.93 100.73

101.20 0.48 1.92 0.00 11.39 11.55 11.80 12.86 13.69 11.84 108.68 101.90 100.35

100.95 0.48 1.92 0.00 11.39 11.55 11.80 12.45 13.32 11.99 105.15 98.71 101.64

E: 1239848 DL - 3 - RASLER KT8 KT,

Note:1,2,and 3 indicates DL — 3 - phenylactic acid,2 - phenylacetic acid,and 3— benzoic acid,respectively.
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Tab.3 Determination results of impurity contents in samples

EEAY mF O DL-3-FXA5Em RL®m RATER
A S1 0.02 0.13 0.02
S2 0. 02 0.17 0.02
S3 0.02 0.37 0.04
B S4 0.01 0.03 ND
S5 0.01 0. 04 ND
S6 0.01 0.11 ND
C s7 0.02 0. 40 ND
S8 0.02 0.39 ND
S9 0.02 0.50 ND
D S10 0.03 0.18 ND
Si11 0.03 0.20 ND
S12 0.03 0.21 ND
E S13 ND 0. 04 ND
S14 ND 0.21 ND

i :ND At th B4R T A R

Note:ND indicates that the detected level is below the LOD.
F14) 2 53T A4S TR R 5 068 | 243 I 7] PP o] RE A A (R B
RS 1 S M TR I 8 - 0 S A N Y R FR T2 3K
3.2 HBERIREIERE

T e v 2 58 T AT FE VR B I B AR B R R VR A
JE 435124 5,10, 15 mmol / LI (443 B 15 00 o 45 1 7w
KPR R BE R 5 mmol / L B3k B e 155 A BT s )
I PR 10 mmol / LB, 2575 LR 2% o 1 22 7] (1)
S BB ANE T 2.5, H 30 min P IS SEEE 4R B
15 mmol / LI, 247 AILFR 2% BT 22 [0 (14 73 25 BE AT T B
H DL -3 - ZRIEFLRRIGE S5 70 oh— R0 8 T 1 5 0F
W LA 2 YRR 10 mmol / LAE R 25 B Ve i B By AU 4
AEBR IR DR B o A, 58 32 B A0 TR R TN 22 R A5 A €6
AT H PR B RE B ELIE K R T REAE TR R R AR A5
SEVR I A BF 2 1, A g v e A R R I B B fE B T
AR BE TR (5224 40 mmol / L) ISRV I B, LA
W RS T
3.3 HRUNELERSH

5 Al 3 14 HERE S AT FILIR 2% 5T A 0 45 SR
N s D RTR A S S AR R 24 03 2043, dnAioll AR
W 3B ALER 22 S AA K H , Alk BLC D RR i HASURS HY
DL - 3 - ZRBEFLRR AR R i Ak E R rp AOR: H 2R
LR 5 2) 25 AL A i v 32 B TR I BILIR 2% i 38 R R
LR ANFA R S iz 4 i & A A B W 22 5, HOA
[ HHE R it Ay o 5 B 4K (0. 03% ~ 0. 50%) 5 3) Hid i
Tl 4% TN S R 5 1) A3 G T 25012 - 130 R 2GR vl 8 Ay o (] 4
A TR T i Mo 2 T B P T2 2% o, AR B SC ik i A ]
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ABIESE S B 5 T AR TR 45 R | R
e, ELXSPREE 5 G /N, i) YT B AR N 2 R 5 S 2 rh A
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