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Comparative Study on the Contents of 15 Amino Acids in Wild and Cultivated Paris polyphylla var.
yunnanensis from Different Producing Areas

XU Lingfeng, GU Wenchao, LI Zhuowei, DU Huihui, GUO Dongqin, ZHOU Nong (College of Food and
Biological Engineering, The Chongqing Engineering Laboratory for Green Cultivation and Deep Processing of the
Three Gorges Reservoir Area’s Medicinal Herbs, Chongqing Three Gorges University, Chongging 404120, China)
Abstract: Objective A method of ultra—high performance liquid chromatography with pre—column derivatization was
established for content determination of 15 amino acids in Paris polyphylla var. yunnanensis from different areas,
and the amino acid contents in wild and cultivated Paris polyphylla var. yunnanensis were compared. Methods The
contents of 15 kinds of amino acids in 27 batches of Paris polyphylla var. yunnanensis from 3 provinces were
determined by using phenyl isothiocyanate (PITC) as derivative reagent after hydrolysis at 110 °C for 22 h in 6 mol- L™
hydrochloric acid solution. Statistical analysis of the contents of amino acids was carried out using t—test with SPSS
20.0 software. Results The mass concentrations of 15 amino acids were all in the range of 0.354 -=30.912 pwg-mL™,
and the linear relationships were good (r=0.999 7-0.999 9), the average recoveries were between 95.12% and
101.05% with RSDs were 1.32% —2.82% , and the detection limits were 0.031-0.089 pg-mlL™', the limits of
quantification were 0.104-0.297 pg-mL™". The contents of aspartic acid, glutamic acid and arginine were the highest
in 27 samples of Paris polyphylla var. yunnanensis from 3 provinces. The average amino acid contents of cultivated
products of Paris polyphylla var. yunnanensis was higher than those of wild products of Paris polyphylla var.

yunnanensis. Conclusion The type and quality of amino acids in the cultivated and wild Paris polyphylla var.
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yunnanensis were highly similar, and the quality invariance of them was good. To a certain extent, this study proved

that wild Paris polyphylla var. yunnanensis can be replaced by cultivated products.

Keywords : Paris polyphylla var. yunnanensis; amino acid; phenyl isothiocyanate ; pre—column derivatization ;

cultivated plant ; wild plant; ultra—high performance liquid chromatography ( UPLC )
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Table 1 The sample information of P. polyphylla var. yunnanensis 020
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Figure 1 The UPLC chromatograms of amino acids of reference
substances solution (A), sample solution (B) and blank solution
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F2 27 #HiEE#D 15 MEEBHNEEXR

Table 2 The linearity relationships of 15 amino acids

% B Ey r VIl (pg-mL™) LOD/(pg-mL™") LOQ/(pg-mL™")
Asp Y=1.607x10'X+8.422x10° 0.999 7 1.363 ~ 27.254 0.048 0.159
Glu Y=1.178%10'X-4.518%10° 0.999 7 1.546 ~ 30.912 0.089 0.297
Ser Y=2.326x10'X-3.823%x10° 0.999 9 0.645 ~ 12.896 0.056 0.188
Gly Y=3.813%x10'X-7.620x10° 0.999 9 0.800 ~ 16.000 0.035 0.116
His Y=1.706x10'X-1.187x10° 0.999 8 0.354 ~7.072 0.082 0.275
Arg Y=1.346x10'X-1.978%10° 0.999 8 0.778 ~ 11.664 0.087 0.289
Thr Y=1.820x10'X-2.858%10° 0.999 8 0.622 ~ 12.448 0.063 0.209
Ala Y=2.945x10'X-5.384x10° 0.999 9 0.640 ~ 12.800 0.039 0.130
Pro Y=2.706x10'X-4.476x10° 0.999 9 0.718 ~ 14.368 0.040 0.134
Tyr Y=1.904x10'X-2.574x10° 0.999 8 0.438 ~ 8.768 0.055 0.183
Val Y=2.550x10"X-4.795%10° 0.999 9 0.660 ~ 13.200 0.041 0.136
Ile Y=2.238%10*'X-3.745%10° 0.999 8 0.973 ~ 19.456 0.045 0.150
Leu Y=2.361x10"X-4.321x10° 0.999 9 0.736 ~ 14.720 0.043 0.144
Phe Y=1.818x10"X-2.972x10° 0.999 9 0.662 ~ 13.248 0.057 0.189
Lys Y=3.386x10'X-7.691x10° 0.999 9 0.840 ~ 16.800 0.031 0.104

Xof Bt U T R Y RSD 7E 1.22%~2.93%30. [l . 435 5% i
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Table 3 The recoveries of 15 amino acids in P. polyphylla var.

yunnanensis from different areas(n=6)

y S [e]

R D
B WA/ % Wei RSD/%
Asp 9648 102.11 9718 96.83 9542 98.59  97.83 245

Glu 9793 9876  96.07 9731 9400 9586 96.66 1.74
Ser 9851 99.01 97.03 97.03 9455 9554 96.81 1.75
Gly 9880 99.20 96.80 98.00 9640 96.00 97.54 1.36
His 101.82 101.82 98.18 99.09 9636 9455 98.73 2.82
Arg 10453 10494 102.06 102.88 100.00 10041  95.12 2.17
Thr 9742 9794 9897 9742 9536 101.03 9798 1.79
Ala 99.00 9950 96.50 97.50 9450 9500 97.02 2.04
Pro  99.11  99.11 102.68 99.55 100.00 98.66  99.85 1.37
Tyr  97.11 9711 9595 9653 9942 9480 96.89 1.50
Val 9812  99.06 9671 98.12 9437 9531 9692 1.83

lle 10041 101.65 100.41 99.18 96.71 97.12  99.27 1.94
Leu 101.74 102.61 99.13 101.74 10348 97.39 101.05 2.29
Phe 10097 10193 9855 9952 97.10 9758  99.27  1.89

Lys  99.24

QIR Z A2y S E AR ZE T 15 PP R A =)
40% , i His A1 Tyr & 53K B AR & SRR fh i R
PEARZET 15 MR T S e E M R (P>
0.05) o P AR i A E AR I LR f B 1Y CV TR
K, TF 36.45%~79.56% 2 [1], B[] F= Hi Y A i
] 1 5 25 AR, TR B T R T E LR A
B CV 7E 18.07%~45.07% 2 1], & & 25 AT /N o
15 Fh 2 LR 4 6 5 i 2 o R AR U 1Y 5.00%
BI 50 g-kg'o D34b, =rd . POJIRTSEHAS [R] 7 b

100.38 9580 9771 9695 9427 9742 236
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x4 BTERHEERR 15 HEERSE (v £5, mgrg'; n=3)
Table 4 The contents of 15 amino acids in wild P. polyphylla var. yunnanensis(x s, mg-g'; n=3)
i Asp Glu Ser Gly His Arg Thr Ala
S1 2.820£0.021"  3.090+£0.052* 1.603+0.110°  1.404£0.056" 0.419+0.006* 1.425+0.012"  1.299+0.008  1.566+0.042*
2 5.849£0.011'  5982+0.033' 2.897+0.017° 2.925+0.011'  1.304x0.066° 4.044+0.023'  2.707+0.098'  3.360+0.101"
S3 9.754+0.044°  10.189+0.286" 4.398+0.015°  4.546+0.015°  2.090+0.013"  9.554+0.035  4.407+0.054'  4.627+0.030"
S4 4.897+0.055°  5.775+0.029° 2.818+0.011° 2543+0.106° 0.785+0.020°  3.669+0.038  2.267+0.014°  2.806+0.040"
S5 8.533+0.046"  8.510£0.120°  4.493+0.010° 3.960+0.011"  1.769+0.021"  9.413+0.032"  3.855+0.021"  4.179+0.020"
S6 6.816+0.026° 11.136+0.062°  3.419+0.127°  3.556+0.014°  1.696+0.110"  5.607+0.021°  3.130+0.012°  4.073+0.013
s7 3.728+£0.002°  2.881+0.035"  1.559+0.104" 1.478+0.071*  0.690+0.015°  2.707+0.019*  1.267+0.072"  1.491+0.004"
S8 2.630£0.033  2.736+0.021" 1.328+0.075*  1.340£0.079"  0.401=0.019*  1206=0.112°  1.052+0.032"  1.428+0.026’
S9 2.834+0.017"  2.615£0.015" 1.466=+0.018  1.389+0.041"  0.404=0.007* 1.285+0.018  1.144x0.011"  1.355+0.015"
S10 4.381£0.005  4.120£0.032°  2.108+0.012' 2.068+0.092°  0.892+0.107"  2.828+0.019"  1.711+0.105  2.250=0.013'
St1 2.807+0.017"  2454+0.025  1.506+0.015" 1.354+0.011"  0.565+0.012°  1.098+0.012°  0.990+0.117  1.310+0.054
FHfE 5.005 5.408 2.509 2415 1.001 3.894 2.166 2.586
CV/% 49.32 59.30 47.08 48.75 61.16 79.56 55.67 49.52
Hir's Pro Tyr Val Tle Leu Phe Lys
Sl 1.401£0.018"  0.934+0.075*  1.259+0.051°  1.110£0.072*  1.638+0.079"  1.326=0.064"  0.898 +0.020*
2 2.874+0.016'  1.951+0.010"  2.145+0.053°  1.972+0.082°  3.363+0.308  2.908+0.011'  2.143+0.010'
s3 4.883+0.011°  3.443+0.011°  3.126+0.017° 2.823+0.016" 4.772+0.020"  4.933+0.027°  4.708+0.028"
S4 2.659+0.127°  1.589+0.114°  2.077+0.015  1.833+0.096' 2.852+0.055' 2.427+0.046°  2.223+0.010
S5 4.131£0.020°  3.181£0.034"  2.780+0.015°  2.427+0.025° 4.054+0.040" 4.11720.048"  4.152+0.051"
S6 37260010  2495+0.113°  2711+£0.011" 2.495+0.067° 3.841+0.188" 3.805+0.016°  4.141+0.045
s7 1.612£0.075¢  0.682+0.012"  1.240+0.013°  1.328+0.076' 2.032+0.020"  1.383+0.022*  1.204+0.056"
S8 11420082 0.832+0.060"  1.255+0.013°  1.121£0.065  1.532+0.056"  1.167+0.059°  1.082+0.013"
S9 1.416+0.018"  0.698+0.010"  1.242+0.080°  1.188+0.011*  1.827+0.020*  1.3010.117"  1.068+0.119'
S10 2.047£0.071"  1.212+0.092°  1.632+0.038'  1.579+0.068° 2.325+0.012°  1.968+0.141'  1.588+0.035
St1 1.384+0.012"  0.675+0.140°  1.217+0.087°  1.107£0.090*  1.820+0.010°  1.221+0.032"  1.017 +0.041'
el 2.479 1.608 1.880 1.726 2.732 2.414 2.202
CV/% 51.76 63.76 38.56 36.45 40.91 55.71 65.59
T BTG PR IR 25 5 W TEE L (P <0.05)
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HENEEREE ST
T E RS

)

S

S
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3 itig

HE R P 2R T F B USS & BIEA
FEFRZHE AT, e B E R T R 5
7 22 FH 6 mol « L' (1% R V5 R LK A Sy i 5 24 2k
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JE . KARIFE] K 6 mol - L7 $h IR P SR 4R AR 1F, B
2 TRRE A 1:100(gimL) |, 7E 110 C A FK
fift 22 h KSR, FESVKARSEA . HERTTEA i,
B AT A2 704G 505 552 5 56 (Phenylisothiocyanate

&, BAHE T 0.4 mL KR ANA PITC ¥
0.2 mL, 20 C &4 FAi4: 60 min, FEMATASE4A
MRS, FERT AR, EHEMR S PITC BIATAE RN Xt
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x5 BEREERP SMEEBRIE(v x5, mg-g'; n=3)

Table 5 The contents of 15 amino acids in cultivated P. polyphylla var.

yunnanensis(x s, mg-g'; n=3)

Gi' Asp Glu Ser Gly His Arg Thr Ala

S12 5.637+£0.031"  6.019+0.032*  2.761+0.011" 2.833+£0.061" 1.083+0.044*  2.552+0.098" 2.391+0.119° 3.043+0.007°
S13 4245+0.021"  5.649+0.036¢  2.115+0.021'  2.067+0.013  0.609 £0.016° 2.600+£0.018" 1.821+0.017"  2.994+0.022"
S14 6.047+0.030°  6.341+0.033°  2.687+0.109"  2.545+0.012"  0.987 +0.143" 6.462+0.018° 2.241+0.034  2.737+0.031"
S15 7.800+0.034°  5.821+0.026°  2.877+0.007  2.646+0.048% 1.118+0.022“  8.451+0.046' 2.325+0.014" 2.756+£0.014"
S16 6.225+0.048'  5.882+0.031" 2.516+0.011"  2.526+0.043" 1.056+0.073" 4.969+0.034  2.291+0.020" 2.604+0.015
S17 6.034+0.141*  8.178=+0.041"  2.569+0.309°  3.016+0.017° 1.328+0.017" 4201+0.017° 2.685+0.013°  3.201+0.015"
S18 7.528+0.052'  8.841+0.040°  3.707+0.010'  3.962+0.058'  1.568+0.014" 8.812+0.025° 3.414+0.012° 4.231+0.015"
S19 5.928+0.015  6.043+0.015  2.845+0.015" 2.684+0.014°  1.039+0.013" 6.353+0.021'  2.352+£0.015"  2.673+0.010
S20 4.036+0.034  3.872+0.013"  2.651+0.100%  2.734+0.041"  1.037 £0.070" 5.004+0.011° 2.380+0.082°  2.092+0.058'
S21 5.156+0.089'  6.223+0.068'  3.359+0.007°  2.897+0.015" 1.238+0.021"  5.140+0.047  2.540+0.031' 2.881+0.032¢
S22 3.576+0.034"  3.907+0.012"  1.649+0.022'  1.636+0.062*  0.713+0.015* 2.179+0.135"  1.369+0.123  1.926+0.046"
S23 4.874+0.019  5.472+0.043*  2374+0.014"  2250+0.022'  0.961+0.013" 3.610+0.024'  2.019+0.024* 2.424+0.016"
S24 7.981+0.135"  6.732+0.022'  2.958+0.022°  2.970+0.173°  1.323+0.106"  10.068+0.034" 2.687+0.014° 3.357+0.010°
S25 8.413+0.060'  7.518+0.031°  3.379+0.026"  3.427+0.007° 1.298+0.135"  10.778+0.044* 3.178+0.016"  3.565+0.013"
$26 6.392+0.086°  5.671+0.030'  2.534+0.022"  2.519+0.020"  0.996+0.015" 6.069+0.026° 2.046+0.102' 2.617+0.016
S27 6.537+0.119°  5.918+0.030"  2.944+0.032°  2.990+0.088  1.196+0.040""  5.742+0.024" 2.535+0.011° 2.969 +0.014'
SFHME 6.026 6.130 2.745 2.731 1.097 5.812 2.392 2.879
CV/% 23.76 21.07 18.07 18.48 21.47 45.07 20.33 19.31

G Pro Tyr Val Ile Leu Phe Lys

S12 2769+0.017°  2.000+0.182" 2269+0.021  2.042+0.014%  3.089+0.010°  2.829+0.025°  1.446+0.016'

S13 2.077+0.079°  1.537+0.125"  1.658+0.067" 1.569+0.010" 2311+0.029  2.056+0.014'  1.210+0.011"

S14 257240127  1.835+0.094%  1.984+0.015  1.631+0.115" 2.690+0.082°  2.465+0.015* 2.435+0.011'

S15 27340012 1.613+0.099*  2226+0.048" 2289+0.010° 3.531+0.018'  2.554+0.010f 2.298+0.011*

S16 2492+0.012¢  1.762+0.059°  1.827+0.010*  1.697+0.020°  2.846+0.023"  2.498+0.015*  2.300+0.022*

S17 3.004+0.013% 2.428+0.017"  2.463+0.024° 2258+0.011"  3.337+0.014°  3.048+0.061°  3.359+0.020"

S18 3.877+0.065' 2.514+0.044'  3.187+0.016" 2.958+0.013"  4.527+0.015"  3.927+0.020'  4.443+0.032"

S19 3.243+0.025°  1.483+0.072 2362+0.076" 2.263+0.090°  3.854+0.014*  2.777+0.105°  2.206+0.022"

$20 2989+0.077"  1.665+0.023"  1.988+0.012°  2.149+0.039°  3.431+0.013"  2.755+0.078  1.842+0.048

S21 2.945+0.036° 1.726+0.013%  2.384+0.044"  2302+0.034"  3.757+0.054°  2.805+0.033°  2.521+0.045°

S22 1.587+0.078  1.038+0.005 1.364+0.0200 1.268+0.031'  1.857+0.155*  1.524+0.013  1.523+0.016"

$23 2326+0.011"  1.508=+0.011 1.922+0.048%  1.724+0.017°  2.855+0.044"  2.223+0.012"  1.958+0.015

S24 3.071£0.015"  1.856+£0.050"° 2.226+0.017° 1.937+0.081¢  3.341+0.022°  2.951+0.024'  3.027+0.052°

S25 3.693+0.018"  2.326+0.061"  2376+0.141%  2.293+0.030"  3.869+0.029"  3.576+0.026" 3.39+£0.055"

S26 25260011  1.594+0.053"  1.897+0.064*  1.927+0.093'  2.952+0.014*  2.434+0.040° 2.215+0.011"

S27 3.053+0.072  1.941+£0.065"  2.149£0.076°  2.124+0.017"  3.494+0.022'  2.959+0.043'  2.712+0.016'

RG] 2.810 1.802 2.143 2.027 3.234 2711 2.430

CV/% 20.20 21.18 18.99 19.64 20.18 20.80 34.03
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