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Determination and analysis of 17 amino acids
in Qaidam Chinese wolfberry
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Abstract: To establish a pre—column derivatization and reversed—phase high performance liquid chromatography( RP—HPLC)
for the determination amino acids in Qaidam Chinese wolfberry. Contents of amino acids in Qaidam Chinese wolfberry from
different habitats and different picking period were analyzed.2 ,4—dinitrofluorobenzene( DNFB) was the pre—column derivating
reagent. The samples were analyzed on a Gemini—NX C, column with gradient elution of 0.05 mol*L ™" sodium acetate solution
( adjusted to pH6.4) ( A) and 50% ACN( B) .The detected wavelength was 360 nm. HPLC method was adopted and external
method was used for calculating the content of sample. The linear ranges, precision, stability and repeatability were good.
Recovery and RSD of the method were 90.28% ~102.85% and 1.02% ~4.76% respectively.There were the same kind of amino
acids, but there were a certain differences in the content in Qaidam Chinese wolfberry from different habitats and different
picking period, the average contents of amino acids was the highest in Qaidam Chinese wolfberry from Delingha, the total
content of amino acids in Qaidam Chinese wolfberry in October was higher than others, the total content of amino acids was
6.217% ~8.987% ,the ratio of essential amino acids was 14.307% ~ 19.527% , the ratio of medicinal amino acids was
63.632% ~71.409% ,the ratio of flavor amino acids was 12.121% ~ 17.356% . The method was very accurate, sensitive and
reliable to determine the contents of amino acids in Qaidam Chinese wolfberry. Differences of amino acids in Qaidam Chinese
wolfberry from different habitats and different picking period may be caused by environmental factors, weather conditions, etc.In
the process of development and utilization of Chinese wolfberry,we should choose the right.
Key words: Qaidam Chinese wolfberry; RP—HPC; pre—column derivatization; medicinal amino acids; essential amino acids
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Table 1 ~ Sample information of Qaidam Chinese wolfberry from different habitats and different picking periods
(m)
1 2015.8
2 2015.9 3056 98°02745.5" 36°27°37.6"
3 2015.10
4 2015.8
5 2015.9 2776 96°14°51.7" 36°23°51.8"
6 2015.10
7 2015.8
8 2015.9 2831 96°2729.1" 36°2327.5"
9 2015.10
10 2015.8
11 2.015.9 2800 94°55°50.7" 36°2426.7"
12 2015.10
13 2015.8
14 2015.9 2836 96°46736.8" 37°1928.0"
15 2015.10
16 2015.8
17 2015.9 2977 98°3856" 36°94°54"
18 2015.10
° 1 °
N N N 17
} ~ O ~ ¢ ~
~ -6 ~ ’
89 °
. 1
1.1
s 2015 ~10
v . . 6
b 1.
N ( <
50 C)- o 17
e B 10 ( : GBW (E) 100062) ;2
4 4- (DNFB)
100 g 11.6 g: 4 0901 ;N N- :
. ( ) ; N
o 1 ~ ~
4 13 ; o
1260 C : -DAD
. \ 15 . . ) Agilent 1011
N AGI135 Mettler Toledo ;
. UPE- [I-40L
3 . ;SL-500A
. 1.2
1.2.1 17
10 mL 10 mL 20 mmol L™
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1.2.2 11 16 Table 3 Linear equations of 17 amino acids
40 mg R
6 mol L™ 6 mL Asp v =65.948x +0.986 0.9993
. Clu y = 58.268x—1.445 0.9996
110 *C 22 h Ser v =82.400x +0.856 0.9992
S0 mL Gly y = 120.778x +30.595 0.9993
2~3 80 C Arg v =51.304x +27.328 0.9990
20 mmol + L™ Thr y =74.410 x-1.515 1.0000
2 mL . Pro ¥ =52.003x-0.878 0.9996
1.3 DNFB Ala v =98.166x-2.449 0.9996
13.1 2 4- Val v =72.808x-2.433 0.9998
1%  DNFB 4 %C Met v = 58.986x—1.450 0.9994
. Cys v = 125.549x-3.230 0.9991
1.3.2 .27 e v =94.779x-28.982 0.9986
06mL 2 10 mL Leu ¥ =56.019x +23.210 0.9990
0.5 mol - L™ 0.8 mL 1% Phe y = 48.585x~7.947 0.9993
DNFB 0.8 mL 60 *C His v =41.633x +0.779 0.9991
I he 0.1 mol-L™! (pH =7.0) Lys v = 87.483x-12.900 0.9990
045 pm . Tyr v =19.567 +2.390 0.9997
1.4
: Gemini — NX C, (4.6 mm x 250 mm 17 6
5 pm) . :360 nm 37 C 10 pL. 500 pL
A:0.05 mol-L"' (pH =6.4) ( o 4. 17
1% N N— y: 8- _ (n=6) 90.28% ~102.85% RSD
(1:1 v/v)o. 2 . 1.02% ~4.76 % o
) 2.2 N
Table 2 Gradient elution program
@) ‘
(min) (mLe*min"") A B “1.2.27 y “},'3'2 ”
0 1 80 20 1.4
3 1 80 20 Se
8 1 70 30 L
10 1 70 30 221
20 1 65 35 3
30 1 45 55 : ‘
32 1 45 55 .
37 1 40 60 8.035%
42 | o5 6.945% .
“ 1 o5 10 8.987% .
45 1 45 20
. 8 6
2
2.1 8.035%
0.8.1.2.1.6- 6.914% ;9 6
2024 mL 10 mL “1327
“1.47 » . 7.662%
(x) o) 6217% . 10 6
3. .
. 17 RSD 8.987%
0.254% ~ 3.722%  1.335% ~ 4.834% . 0.595% ~ 7.429% .
4321% 8 9 10
24 h . . 10
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4 17 (n=6)
Table 4 Recoveries of 17 amino acids(n =6)
(pg) (1) (1) (%) RSD(%)
Asp 381.442 135.762 504.204 90.42 1.35
Glu 349.182 147.1 490.282 95.92 1.02
Ser 166.239 105.1 274.339 102.85 247
Gly 73.834 76.602 146.436 94.78 3.26
Arg 201.205 175.942 360.147 90.34 1.75
Thr 131.622 119.1 247.722 97.48 3.56
Pro 677.986 115.1 786.085 93.92 443
Ala 229.256 90.882 321.138 101.10 1.96
Val 53.44 23.186 74.626 91.37 3.78
Met 4.008 29.84 30.948 90.28 4.66
Cys 8.825 24.24 31.065 91.75 3.24
Tle 37.77 26.765 63.531 96.25 2.58
Leu 62.358 27.027 89.206 99.34 3.32
Phe 546.729 165.2 700.301 92.96 476
His 60.879 31.04 89.919 93.56 2.98
Lys 103.171 146.2 235.271 90.36 3.21
Tyr 18.188 36.602 52368 93.38 2.19
0.18 222 N
016 | A
0.14 6
0.12 LT 16
0.10 ' <
0.08 : g |l3 17 -
= 0.06 -SHNE || i - > >
Z 0,04 7 -
i oL L |
o 13 5 .
-0.04 .
-0.06
-0.08 L —
5.00 10.0015.0020.0025.0030.0035.0040.0045.00
min N 7 o 6
030{ B 14.307% ~19.572%
0251 63.632% ~71.409%
0201 |, 12.121% ~17.356%
2 01 ” 5 6 10
0.10 f| 4 o Bt L5289 8
0.05 J 6 7 k| L : ©
{11
0.00 - —
0.05 1.455% 1.415% 9
5.00 10,00 15.0020.0025.0030.0035.0040.0045.00 1.041% ;10
min 6.090% 10
117 (A) (B)HPLC 5.616% 9
Fig.1 = Chromatogram of standard of 4.026% ;10
17 amino acids(A)and sample(B) 1.273% 8
:1. (Asp) ;2. (Gl) ;3. (Ser) ; 1.234% 9
4. (Gly) ;5. (Arg) 6. (Thr) ;7. 0.947% -
(Pro) ;8. (Ala) 59. (Val) ;10. 10
(Met) ;11. (Cys);12. (1le) ;13. 8 9
(Leu) ;14. (Phe) ;15. (His) ; 16. . 8
(Lys) ;17. (Tyr) » 6
1.4
. (p <0.05) 55%
o 1.415%
’ 1.224% ;9
. . .
(p < )
1.375% ;
0.05) .
1.285%
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5 (n=3)
Table 5  Contents of amino acids in samples(n =3)

(%) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Asp® 1.048 1.074 1.676 1.031 0.880 1.316 0.942 1.126 1.358 1.072 0.840 1254 1.099 1.162 1314 1342 1.061 1.647
Glu? 1.223 1.024 1.547 1.118 0.778 1.236 0.950 1.076 1.184 0876 0.836 1.176 1471 1.136 1.230 1.149 0913 1.626
Ser 0.445 0415 0479 0479 0350 0512 0473 0.375 0.436 0.385 0.332 0475 0449 0419 0478 0.404 0.336 0.464
Gly>  0.193 0239 0227 0.258 0.198 0.235 0230 0.211 0.207 0212 0.194 0.227 0.226 0230 0252 0.203 0.227 0.220
Arg®  0.586 0.554 0523 0.604 0.482 0.608 0.588 0.546 0.573 0.543 0437 0.532 0.560 0.571 0.573 0.488 0.487 0.523
Thr'? 0341 0404 0439 0419 0309 0410 0408 0.341 0347 0363 0303 0416 0.476 0375 0446 0.361 0.328 0436
Pro 1.379 1.742 2153 1.623 1.620 1.778 1.955 1.539 1.504 1.876 1.837 1.689 1.840 1979 1.806 1.634 1.820 2.239
Ala®>  0.564 0.738 0.762 0.574 0.585 0.526 0.574 0.708 0.693 0.527 0.635 0.616 0.720 0.667 0.659 0.662 0.602 0.733
Val'”? 0132 0.154 0.151 0.162 0.161 0.168 0.145 0.140 0.142 0.138 0.134 0.142 0.147 0.156 0.155 0.141 0.142 0.147
Met'? 0.025 0.016 0.012 0.027 0.011 0.019 0.017 0.014 0.011 0.017 0.008 0.014 0.011 0.013 0.109 0.014 0.021 0.016
Cys 0.044 0.031 0.022 0.051 0.025 0.027 0.045 0.026 0.025 0.035 0.013 0.027 0.038 0.017 0.026 0.023 0.018 0.025
Ie'” 0.096 0.111 0.101 0.120 0.088 0.078 0.106 0.097 0.136 0.093 0.086 0.103 0.105 0.107 0.115 0.092 0.101 0.114
Leu'” 0.158 0.180 0.163 0200 0.171 0.198 0.175 0.160 0.176 0.154 0.152 0.173 0.172 0.178 0.195 0.159 0.163 0.156
Phe'? 0.173 0.198 0.151 0.196 0.151 0.201 0.167 0.140 0.157 0.215 0.129 0.140 0.201 0.174 0.178 0213 0.155 0.148
His 0.147 0.170 0.182 0.177 0.125 0.138 0.160 0.142 0.159 0.170 0.119 0.168 0.161 0.140 0.173 0.145 0.141 0.169
Lys'® 0299 0312 0253 0331 0.239 0279 0310 0.272 0.268 0.267 0229 0305 0.303 0.282 0330 0.252 0.270 0.279
Ty 0.061 0.061 0.036 0.064 0.044 0.065 0.055 0.053 0.053 0.053 0.043 0.055 0.056 0.056 0.060 0.052 0.053 0.045

> 6.914 7.423 8877 7434 6217 7.794 7300 6966 7.429 6.996 6.327 7.512 8.035 7.662 8.099 7.334 6.838 8.987
3! 1.224 1375 1270 1455 1.130 1.353 1.328 1.164 1.237 1.247 1.041 1.293 1.415 1.285 1.528 1232 1.180 1.296
32 4899 5.065 6.041 5.104 4.097 5339 4.667 4.884 5305 4.530 4.026 5.153 5547 5.107 5.616 5.128 4.523 6.090
¥? 1.200 1.218 1.076 1.146 1.024 1.228 1234 1.128 1206 1.110 0.947 1.168 1.196 1.194 1273 1.043 1.074 1.117
i ; “27 5 “3” 17-18 o
6 N N

Table 6 The proportion of essential amino acids medicinal amino acid flavoring amino acid

1 2 3 4 5 6 7 8 9 o 1112 13 14 15 16 17 18
(%)

! 1.224 1375 1270 1455 1.130 1.353 1.328 1.164 1.237 1.247 1.041 1293 1415 1285 1528 1.232 1.180 1.296
32 4899 5.065 6.041 5.104 4.097 5.339 4.667 4.884 5305 4.530 4.026 5.153 5.547 5.107 5.616 5.128 4.523 6.090
y? 1.200 1.218 1.076 1.146 1.024 1.228 1.234 1.128 1.206 1.110 0.947 1.168 1.196 1.194 1273 1.043 1.074 1.117
> 6914 7423 8877 7434 6217 7.794 7300 6966 7429 6.996 6.327 7512 8.035 7.662 8.099 7.334 6.838 8.987
sy 17.703 18.524 14.307 19.572 18.176 17.360 18.192 16.710 16.651 17.824 16.453 17.212 17.610 16.771 18.867 16.798 17.257 14.421
T2/Y  70.856 68.234 68.052 68.658 65.900 68.501 63.932 70.112 71.409 64.751 63.632 68.597 69.035 66.654 69.342 69.921 66.145 67.765
Y3/Y 17356 16.408 12.121 15.416 16.471 15.756 16.904 16.193 16.234 15.866 14.968 15.548 14.885 15.583 15.718 14.221 15.706 12.429

AN DAY DA
1.041% ;10 6
1.528% B
1.353% . 12
1.237% . 8 6 1920
2
5.547% 18 1
5.128% 4.530% - 9 R
6 ~ o
5.107%
5.065%
4.026% - 10 6 .
6.090%
6.041%
5.153% -
3 .

°
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63.632% ~71.409%
12.121% ~17.356% .
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Table 4  Cluster analysis results of the quality parameters of red bayberry
1 2 3 4 5
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