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Waters Symmetry Cis, #3148 %4 5.0 mmol/L & . T B2 75 % (4-0.7% = 7. TR )- T (B 2 BL) , ik 4 2.0 L/min, 423 4 37 °C, 2
HEBEA6C0 C, LR HRR LA KRR AR FRM AR PR MR SRR AR R AR T
FRABR B RBR R R BR R AR KRR B A R B R E & T B %) 8 0.005 9~0.187 7.0.008 2~0.262 8.0.010 4~0.332 8,
0.007 0~0.222 7.0.009 3~0.297 8.0.011 5~0.367 8.0.009 4~0.300 4.0.011 4~0.365 5.0.012 1~0.388 0,0.013 6~0.435 5,
0.009 0~0.287 8.,0.009 2~0.293 0,0.011 7~0.373 0, 0.014 2~0.453 0, 0.010 3~0.328 0,0.010 3~0.328 0,0.012 9~0.413 0
mg/mL(r35>0.999 0) ;45 % & A&7 & Z X5 RSD<2.0% ; AR e & 4 98.0% ~101.2% (RSD 35 <2.0% ,n=6), %
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Simultaneous Determination of 17 Amino Acids in Sarcocarp of Northeast Empetrum nigrum by HPLC-
ELSD

JIN Siyang, LIU Han, GUO Hui, WANG Zhenyue (College of Pharmacy, Heilongjiang University of TCM, Har-
bin 150040, China)

ABSTRACT OBJECTIVE: To determine the content of 17 amino acid in sarcocarp of northeast Empetrum nigrum simultaneous-
ly. METHODS: HPLC-ELSD method was adopted. The determination was performed on Waters Symmetry C;s column with mobile
phase consisted of 5.0 mmol/L heptafluorobutyric acid solution (containing 0.7% trifluoroacetic acid)-acetonitrile (gradient elution)
at the flow rate of 2.0 L/min, the column temperature was 37 °C, the drift tube temperature was set at 60 °C. RESULTS: The line-
ar ranges of glycine, serine, aminosuccinic acid, aminopropionic acid, threonine, glutamic acid, cystinol, diaminocaproic acid,
histidine, arginine, proline, valine, methionine, oxyphenylaminopropionic acid, isoleucine, aminocaproic acid, phenylalanine were
0.005 9-0.187 7, 0.008 2-0.262 8, 0.010 4-0.332 8, 0.007 0-0.222 7, 0.009 3-0.297 8, 0.011 5-0.367 8, 0.009 4-0.300 4, 0.011 4-
0.365 5,0.012 1-0.388 0,0.013 6-0.435 5,0.009 0-0.287 8,0.009 2-0.293 0, 0.011 7-0.373 0,0.014 2-0.453 0,0.010 3-0.328 0,
0.010 3-0.328 0 and 0.012 9-0.413 0 mg/mL (all »>0.999 0). RSDs of precision, stability and repeatability tests were not all less
than 2.0% . Recoveries were 98.0%-101.2% (RSD<<2.0% ,n=6). CONCLUSIONS: This method is simple, precision, stable and
repeatable, and can be used for simultaneous determination of 17 amino acid in sarcocarp of northeast E. nigrum.
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2 HEEER
2.1 \iE&H

{4, 35% # . Waters Symmetry Cs (150 mmx4.6 mm, 5
um) ; i 84 : 5.0 mmol/L L3 T PRSI (5 0.7% — 3.4
2, A)-Z 5 (B), B P (0~5 min, 0 B;5~17 min,
0—15%B;17~30 min, 15%—25%B) ; ifi# : 2.0 L/min;
FEIL : 37 C TR TR 160 CPT,
2.2 BEHEIE
2.2.1 JRARIMEIK S EFRBUR & 2 LR AT B
i, BT 10 mL B, A1 0.01 mol/L FhBRvA e il i H
2 R (Gly) . 22 % R (Ser) . K& % R (Asp) . TN 4 R
(Ala) .7 248 (Thr) A 24 R (Glu) 2R (Cys) i 24
2 (Lys) 412418 (His) 52482 (Arg) Jifi2d B2 (Pro) (4 2
iR (Val) i 2R (Met) | i 2R (Tyr) R Ae &R (1le) |
SEE R (Leu) AN 2R (Phe ) 2 ¥ J& 4331 4 0.187 7
0.262 8.0.332 8,0.222 7.0.297 8.0.367 8.0.300 4.0.365 5.,
0.388 0.0.435 5. 0.287 8.0.293 0,0.373 0,0.453 0,0.328 0,
0.328 0,0.413 0 mg/mL HTRA %) BE SHE R
2.2.2 ML BUZIMFEGIE &, RBRAN S AR
T TR I 1 40 H . RS AR 2.0 g, & F
50 mLH#ETEN Y, 40 mL /K, B A I 30 min, #l17E , U
TS H B =, MK E 28 2 50 mL, F24) J5 BUA RS 2,
2£0.45 pm FEALIERSEIE L, BREEW, B15
2.3 RGEAMERE

BL“2.2.17 T VR A R RS T A T TR A
L 2. I N R AR A | SR i, LA 1.
G5 RN IR M BRIV AR U/ IMEL R 4 488(Tyr) 5 43
B e/ IME N 1.683(Asp) , 85 o0 FEER 4y 3 LI«

05 1055 2 % %
t,min

B
ARAA X IR BAEIR N 5 1.Gly; 2.Ser; 3.Asp; 4.Ala; 5.Thr; 6.Glu; 7.
Cys;8.Lys; 9.His; 10.Arg; 11.Pro; 12.Val; 13.Met; 14.Tyr; 15.1le; 16.Leu;
17.Phe
A.mixed control; B. test sample; 1.Gly; 2.Ser; 3.Asp; 4.Ala; 5.Thr; 6.
Glu; 7.Cys; 8.Lys; 9.His; 10.Arg; 11.Pro; 12.Val; 13.Met; 14.Tyr; 15.11e;
16.Leu; 17.Phe
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Tab 1 Regression equation and linear range

TR By r ARHENER, mg/mL
Gly y=1.622 9r+0.466 1 0.999 4 0.0059~0.1877
Ser y=1.5779+0.401 0 09990 0.0082~0262 8
Asp y=1.978 5x—0.809 6 09994 0.0104~0.3328
Ala y=11723x+1.790 0 09998 0.0070~02227
Thr =159 8x—0.2249 09997 0.0093~0297 8
Glu y=17113x—=0.718 3 0993 0.0115~0.3678
Cys y=1.669 0x—0.776 5 0.999 8 0.009 4~0.300 4
Lys y=17755x—1.3558 0.9992 0.0114~0.365 5
His y=1.749 3x—1.2597 09997 0.0121~0.388 0
Arg y=1730 Tx—1.0557 0.999 4 0.0136~04355
Pro y=17316x—0.700 6 09999 0.009 0~0.2878
Val y=13918r+0.0120 09998 0.0092~0.293 0
Met y=1.60320—0.8347 0.999 6 0.0117~03730
Tyr y=1.557 6x—0.765 0 0993 0.0142~04530
lle y=1749 3x=1.1320 0.9989 0.0103~0.3280
Leu y=1.742Tx—0.903 7 09998 0.0103~0.328 0
Phe y=17526x—1.0227 0.999 6 0.0129~04130
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Tab 2 Results of recovery test(n=06)

PR IR, % FHYMEEEICE, % RSD, %
Gly 98.1~101.0 94 L1
Ser 98.4~100.5 94 075
Ay 984~101.1 9.3 099
Al 98.1~100.6 9.0 0.94
The 98.6~100.7 9.2 0.1
Glu 98.1~100.7 9.6 095
Cys 98.0~101.1 9.0 115
Lys 98.8~100.8 9.9 0.69
His 98.2~1008 94 095
Arg 98.1~101.2 9.1 1.02
Pro 98.6~100.7 93 0.69
Vil 99.0~1003 9.6 061
Met 98.7~1011 9.7 0.76
Tyr 98.1~100.9 9.2 095
Il 98.8~1004 9.5 0.0
Leu 98.2~1008 100.1 087
Phe 98.8~100.6 9.5 067

x3 HEMEENELR(n=3,mg/g)

Tab 3 Results of contents determination of samples

(n=3,mg/g)
il 48

R 1 ‘m““jﬁ 3 THE R4
Gly 3.680 3783 3731 3731 137
Ser 6.020 6.090 6.055 6.055 0.58
Asp 4,689 4789 4739 4.739 1.06
Ala 5.987 6.057 6.022 6.022 0.58
Thr 3.652 3752 3702 3702 135
Glu 5.662 5732 5.697 5.697 0.61
Cys 1.524 1.514 1.484 1.507 138
Lys 4785 4825 4.805 4.805 042
His 1.705 1.764 1.734 1.734 1.70
Arg 6.820 6.880 6.850 6.850 0.44
Pro 1578 1.638 1.608 1.608 1.87
Val 4263 4363 4313 4313 1.16
Met 2257 2317 2287 2287 131
Tyr 2782 2842 2812 2812 1.07
Ile 4789 4892 4840 4.840 1.06
Leu 6.853 6.923 6.888 6.888 0.51
Phe 3.636 3.696 3.666 3.666 0.82
3 i

3.1 shiERYIERE

EFVLCIE AN, S KAH-ER TR =/
BRI A (0.4% .0.5% .0.6% .0.7% .0.8% ) #1742,
S5 0.7 %R . PR, A6 e 20 37 i s AH
5.0 mmol/L L3 TR (1% 0.7% =9 LR ) -0 -
3.2 HMiNFESHMIEE

8 R G RSR ARSI 45 %) VR A R R AR I U 5
MR RN EESE . AR PEELE TERE
R 40.50.,60.70 C, A&k 1.5,2.0,2.5,3.0 L/min
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BRI N . 245 R R W], TR EIRE 2 60 CH, X
PRI 2.0 L/min B, 3628 FF4 , M 500N, 46 385 LA
Mo PR i A U A VRS A T O 60 °C, AR
4 2.0 L/min.
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MR, 2 SE R o o R FE B BR T 2R 1 B R e ek
FEO R DA 2L (WHO) FECA AR A 4H 2L (FAO)
P TIEM A O S SR E A IR, AR AR
IR HE R B (SRC) Tk . ARFREEREN, AL
e S AN S R R 71.256 mg/g, Hod AR
24324 Thr Lys . Val \Met . Ile . Leu ,Phe 7 F}, H 5K
30.501 mg/g; AE WA ZM 4 FL R A Gly. Ser. Asp. Ala,Glu,
Cys.His.Arg.Pro, Tyr10 Ff', H & 5 24 40.755 mg/g. 7R
At 22 R ARG S R 7 S R A AR X
TN 42.80% , NARDL TR IR & 7t 5 AR A FE R
T E AN 714.84% o HLE 2007 4F WHO/FAO # i 11)
PRI, AR A e = RS AR AE I E R,
T AR

g5 BT A PR AR R R Rt A
PEGF, T F ARG R 22 S v 17 R 6 1R 5 o 19 [) B
W
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