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Abstract: The samples of Potentilla anserina L. from seven different producing areas in Qinghai
were used to study the differences, principal component analysis and quality comprehensive
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Producing Areas

RESEARCH ARTICLE

evaluation of nutritional components, providing a basis for the development and utilization of
Qinghai Potentilla anserina L. as food raw material or product excipients. SPSS 19.0 was used to
conduct principal component analysis and multiple comparative analysis of nutrients of Potentilla
anserina L. from seven different producing areas in Qinghai, and the index components contributing
greatly to the quality of Potentilla anserina L. were comprehensively evaluated. In addition, the
differences of key nutrients between Poientilla anserina L. from Qinghai and other foods were
compared and analyzed. The results showed that there were differences in the index nutrients among
the samples, but with the characteristics of 'high protein, high dietary fiber, low fat, very low sodium,
rich in amino acids and fatty acids, rich in nutrition and various mineral elements'. Compared with
nutrients in other foods, it was found that the contents of dietary fiber, vitamin B,, vitamin C, Ca, K
and Na in Potentilla anserina L. were high, while the contents of fat, starch and energy were low. The
top three Potentilla anserina L. were from Nangqian county in Yushu tibetan autonomous prefecture,
Guinan county in Hainan tibetan autonomous prefecture and Huangyuan county in Xining city. It was
found that the differences of nutrient mass fraction in Potentilla anserina L. from varied producing
areas in Qinghai were related to the local altitude, and was closely related to the climatic factors
corresponding to different altitudes. It might also be related to the varieties, breeding, genetic
improvement and ecological adaptability. This study indicated that Potentilla anserina L. from
Qinghai had favorable nutritional value and development prospect, which could provide a basis for
its quality control.

Keywords: Potentilla anserina L., different producing areas in Qinghai, analysis of nutritional

compositions, comprehensive evaluation of quality
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Table 2 Mass fractions of routine nutritional components in Potentilla anserina L. samples collected from different

producing areas in Qinghai (x+s,n=3)
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6 7.50+0.36* 3.03+0.25% 12.02+1.02*
7 7.47+£0.51° 2.88+0.19° 10.72+1.01*

A7 g/hg

Bk A Y
1.38+0.12* 1.94+0.15* 12.3+1.0* 67.4+3.3%
1.66+0.12" 2.36+0.10" 10.5+1.0* 68.2+4.9"
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Table 3 Mass fractions of bioactive components in Potentilla anserina L. samples collected from different producing areas

in Qinghai (xxs,n=3)

7R HAR S -
S/ (g/hg)

T/ (mg/hg) | EVEER/ (g/hg) TEKY (g/hg) B (gfhg) Z Wi/ (g/hg)
1 2.48+1.5" 1.99+0.21" 1.76+0.15" 2.10+0.21™¢ 42.6+2.8" 38.3+3.0" 9.78+0.77"
2 2.01£1.2¢ 1.25+0.10* 0.71£0.06* 1.10+0.12* 44.7+3.3% 33.9+3.1% 3.22+0.29°
3 2.31+1.8% 1.58+0.12* 1.06+0.10" 1.55+0.13% 41.3+4.0* 34.0+2.5% 8.05+0.65™
4 2.43+2.0" 2.78+0.20¢ 3.06+0.17¢ 2.60+0.10! 45.1£3.5% 32.9+2.5¢ 7.14+0.60*
5 2.73+2.0% 1.92+0.15" 1.64+0.12* 1.74+0.10% 44 .4+2 7% 36.4+3.2% 11.98+0.83¢
6 2.85+2.2" 1.67+0.12* 1.19+0.12* 1.47+0.12* 45.2+2.5% 35.9+2.2% 11.16+0.75¢
7 2.95+2.5% 2.91+0.20¢ 2.65+0.15¢ 2.10+0.12+ 46.8+3.6° 33.9+2.7% 5.85+0.44®

K4 BETEFHEREPEDEERD REDH (x25,0=3)
Table 4 Mass fractions of bioactive components in Potentilla anserina L. samples collected from different producing areas

in Qinghai (x+s,n=3)

A :mg/hg
7 AR S AR
1 0.210£0.015¢ 0.112+0.011* 10.41£0.76™ 3.06+0.22"
2 0.192+0.020° 0.195+0.015" 1.66+0.12* 1.13+0.10*
3 0.203+0.022° 0.548+0.033" 7.35+0.52" 2.24+0.18"
4 0.110£0.012¢ 0.076+0.009* 12.08+1.09" 2.49+0.15®
5 0.239+0.020" 0.112+0.010* 11.96+1.04> 2.88+0.25"
6 0.376+0.025" 0.123+0.010* 11.56+0.85¢ 2.81+0.17"
7 0.252+0.025® 0.119+0.008* 8.01+0.60* 3.25+0.20°
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V) A= 0 36 P 18 1) Jo i R S AT 22 T LR, 2 o, T B R S B BRRR R S T B 2 Wy AR
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A

QMR
I3 BUH 6.685~10.666 glhg, Arg JFi i
SRR N 0.995~2.871 g/hg; Hik & Asp, Hiffi &

A

SN 0.818~1.691 g/hg; Gly Lys Ile Jfi & /3 Kt #

=, 4 0.590~0.890,0.505~0.735 ,0.530~0.730

g/hg; T Cys F1 Met Jit

R AR,

¥ (xxs,n=3)

S5 0.017~

Table 5 Mass fractions of amino acids composition in Potentilla anserina L. samples collected from different producing

areas in Qinghai(x#s,n=3)

KEE R (Asp) I35 B (Thr)* 225 R (Ser)
1 1.278+0.101" 0.365+0.029" 0.283+0.020"
2 0.850+0.075" 0.440+0.032" 0.310+0.033"
3 1.180+0.084" 0.435+0.021" 0.315+0.029*
4 0.895+0.052" 0.305+0.022° 0.235+0.025"
5 1.254+0.107* 0.324+0.019* 0.254+0.025"
6 1.691+0.150" 0.398+0.035" 0.303+0.016"
7 0.818+0.066" 0.327+0.028° 0.252+0.018"

i % B2 (Pro) MR (Cys) 4 R (Val )*
1 0.455+0.033" 0.021+0.002 0.368+0.025"
2 0.520+0.030™ 0.029+0.003¢ 0.430+0.025"
3 0.495+0.050" 0.026+0.002" 0.435+0.031"
4 0.430+0.025" 0.017+0.001° 0.335+0.028"
5 0.490+0.029" 0.018+0.002° 0.360+0.025"
6 0.537+0.042° 0.023+0.003" 0.4150.030"
7 0.380+0.031° 0.019+0.001* 0.350+0.020"

7 AR P
fi% 2 iz (Tyr)

KN AR (Phe)*

2H & R (His )"

1 0.135+0.010® 0.235+0.022* 0.298+0.025*
2 0.170+0.015" 0.300+0.019¢ 0.320+0.018"
3 0.165+0.015* 0.295+0.033¢ 0.320+0.028*
4 0.098+0.011* 0.195+0.017° 0.230+0.023*
5 0.106+0.011* 0.204+0.015° 0.252+0.020*
6 0.148+0.014" 0.274+0.015" 0.319+0.025"
7 0.113+0.012* 0.202+0.016° 0.247+0.021*
7 R b s IR " Ry f b e &R

A o/hg

i fik 43 L
0.5030.035" 0.653+0.055* 0.470£0.040*
0.520+0.028" 0.890+0.065¢ 0.5700.040"
0.555+0.043" 0.840+0.073¢ 0.575+0.032"
0.475£0.033" 0.590+0.050" 0.415£0.042°
0.486+0.030° 0.610+0.032" 0.428+0.022"
0.616+0.047" 0.7390.060" 0.507+0.041%
0.5020.050" 0.612+0.060" 0.418+0.037°

ﬁf / NS vk&

SEEm ) | SR (Lew)’
0.042+0.003" 0.583+0.055" 0.370+0.025"
0.0440.005" 0.730+0.060" 0.5300.044¢
0.0680.005" 0.710£0.052 0.500£0.033¢
0.010+0.002° 0.600+0.045" 0.365+0.028°
0.016+0.001 0.530+0.036" 0.382:0.025%
0.045+0.003" 0.648+0.049" 0.453+0.037™
0.029+0.003" 0.55240.051° 0.382+0.028*

i it
2R (Lys )* TR R (Arg)” FIHEMR A (TAA)
0.593+0.044 1.685+0.152% 8.328+0.661"
0.730+0.037" 2.510+0.174" 9.880+0.759"
0.735£0.033" 2.290+0.196* 9.945+0.547%
0.505£0.051° 0.9950.103* 6.685+0.621°
0.542+0.037* 1.870£0.122* 8.130+0.773"
0.692+0.052" 2.8710.183" 10.666+0.893"
0.545+0.050° 1.333+0.087* 7.073+0.555*
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0.029.0.010~0.068 g/hg, 2 fif 2 512 (Leu \Ile ,Val)
Jo i R LR T Y 16.5% ;IR T R & BE TR (Gly |
Ala Val \Leu lle \Met ,Cys ,Arg Lys ,Asp ,Glu ,Ser ,
Thr) 57 8 o7 Gl 2205 1R 5T 6 1Y 87.0% ; 75 7 I 2 Ak 2
(Phe Tyr) 57 5 o 8 2 12 Jo1 12 119 4.3% ; 5] Wk i 2
FETR (His) Jot & o5 5L 20 HE R o7 5 19 3.3% ; 24 1 2 ik
% (Glu,Asp . Arg Gly .Phe Tyr Met Leu, Lys) Jii &
O3 HUIR LA R R T B Y 66.4% ; i IR
HE (Glu, Asp) Jot & 7 B & LR T & 1Y 19.1%;
EAA/TAA (bT5 LR 5 52 TR TR 7 B LU (ED)
N 31.2% ,EAA/NEAA (55 B LR 5 AF 00 75 E LR
i 4 B HUAE ) A 72.0% ; Thr(0.370 g/hg) %3 FAO/
WHO S RAR R T (4.0 mg/g)P,

3 2o B PR 3R T 22 0 B 0 T AN TR 7l R BRR 2
IF1) 22 kR A A 1) S5 ik B 22 S AT 2 LA, A R
FH RIS INGE H BB BRRR R =R L H &R R e
RIR e AR 6 B TR s 2 R N4 TN 2= TR o i 70
By, RN BT A BRRR Th 22 Z R TR
R TP R 20 S R N R IO B o A L
JEIH T I B B BB b KA R A A TR I 2 TR A
W R o 1t 3 B =, O LSRR R 5 e 0 B I

By AT HLZ ] 17 iR LR A A S
225 ¥R (P<0.05),

FE B4 oA DL B3R 17 B R o O A4
b, PLRFIEAE A>T 0977 22 BTk 5600 2 S D0 09 32 e 43
o, g5 BT 2 A s B 22 5Tk R A F)
93.455%, REA RCH A TR R IRR 2 R TR 2H Ay 1 SR
S Bt AR R SERR A S e S B R T 3 e
FEEASA, bR TN R A P A R 2 A (LR LA
Ab A 15 P R (7 BB TR Y 94.1% ) ¥ 431
FESE 1 o FER 2 o b B BRI 8T &R
Bl UL, 2 ASTE A F2 40 TP i SRR K
FE R B EEAE S 6T B RR b JST 43 BT BT R K Y 4 A
PEE TR
24 BEAEFHBERPEZREREBAD ST

2% 6 WAL, T U AN ) 7 Mk IR v B s 2 b 2

oA R R PR R R I R S 11 Fh

REWTRR , AL4E 5 Fh iR A1 AR D5 B2 (6 Fh AN 180 1 g 1y 2
(HLr SUST AT 4 T B R A6 0 i I R R 2 22 A AR
NEWTTR ), S D2 o1 i 73 4k 11.264~16.132 mg/g.
IV 9 P 5 4 B 5 (3.07~5.38 mg/g) , Hik 2+ —
Bi R (1.82~4.39 mg/g) il R (2.24~3.45 mg/g) Fil#5

®6 BFEAEFHERPEERHBRARRESDH (x25,n=3)

Table 6 Mass fractions of major fatty acids composition in Potentilla anserina L. collected from different producing areas

in Qinghai (x+s,n=3)

A7 mgfg
LS ; AR —
1 0.041 4+0.003 9¢ 1.82+0.11* 1.79+0.15¢ 0.552+0.043¢ 3.45+0.27¢ 0.200+0.016'
2 0.026 6+0.003 1* 3.3320.17" 2.13+0.18* 0.599+0.035° 3.19+0.30° 0.134+0.011¢
3 0.031 3+0.002 5" 3.58+0.33 1.25£0.10* 0.179+0.021" 2.33+0.25 0.065+0.008*
4 0.028 3+0.002 5* 4.05+0.35% 1.13+0.10° 0.097+0.010* 2.35+0.20° 0.262+0.025"
5 0.025 4+0.001 9* 3.38+0.35" 1.35£0.11" 0.203+0.015" 2.45+0.18* 0.076+0.007"
6 0.024 9+0.002 7* 3.32+0.30" 1.24+0.09* 0.332+0.022¢ 2.24+0.23 0.166+0.013¢
7 0.029 3+0.003 1" 4.39+0.281 1.27£0.09* 0.293+0.020° 2.83+0.19 0.098+0.008°
SRR gm0
1 5.32+0.44¢ 0.4660.036' 0.048 3+0.003 3™  0.207+0.017¢ 0.492+0.037¢
2 5.38+0.36° 0.537+0.044 0.073 2+0.005 6" 0.200+0.010¢ 0.532+0.034¢
3 3.40+0.29" 0.621+0.050 0.049 2+£0.004 2> 0.107+0.010° 0.635+0.052
4 3.24+0.25" 0.364+0.040° 0.044 5+0.003 0" 0.073+0.009" 0.340+0.024"
5 3.55£0.25" 0.169+0.014* 0.033 8+0.002 8° 0.051+0.003" 0.254+0.025°
6 3.07+0.30° 0.415+0.032* 0.041 5£0.002 9" 0.083+0.005" 0.332+0.022"
7 3.71+0.33" 0.488+0.030™ 0.053 6+0.004 7¢ 0.098+0.007¢ 0.449+0.033¢

T 7 RN N RIR BT R ,© s Z2 R AR MR |~ 7m SRR A G R .
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RER (1.13~2.13 mg/g) , i JFRR (0.169~0.621 mg/g)
+ £ BE % (0.033 8~0.073 2 mg/g) F1 %% i (0.024 9~
0.041 4 mg/g) 5Tt 53 K0 AR 5 B R Hh 46 R0 i s 12 T
KON 5.26 melg (IS BT RR R R R
40.4%), ANHLFIE TR V- 35 B i o3 B0 7.77 melg
(08 D R ) 59.6% ), AR WHO/FAO &K
U5 0 U7 T AR A o ) R B OR P R A
FAE iR e 1 7 S BB EE Y 1.43%, BRERT n—6 R 5
Z ARG 7 R e it B RB HE 1Y 1.08% .

i e B PR R Ty 2 0 BT N U R TR 7 M BR RR =2
[i4] JIig 7 1R 20 B 1) O o 43 0 22 S i AT 2 LA, 4
FEWT B R MR B R RR Th 28 e R | U R
J Ay B, SIS AR B A BR PR Hh R e R A
HETR AR L e 8 o it o0 500 =, B R 3% e
B BRR O RRER . T R R 4 B
T M 5 R B A R RR v N TR T A B A
1R, P TR R B Y B RR TP b — e R T A A3 AR
Wy A R R 11 R DR T A R R
#(P<0.05),

FE B AT L R 11 R 7 R R 3T K 4
B, DVRFIEAE A>T 195 25 TR 300 o Je A 19 32 il 40

o, 45RAT 34 E A B 2 Tk R Gk F)
95.443% , REA 50 fige B B RR v I 7 R 4 o 1Y R R
S BURE O W i =9 v Rl ) S R =
FERFAR A AESE 1 b B R A 12 I ik
R LA B B 2oty 2 80E 7R 50 2 Bl , +—
Bl FA BOR M 807 R 8UE ;. 7255 3 F i, I
JRIR ELAT B R A 33ty R My DA b 25 SR 2 R
iz GERE IR R T —be R I RRER 5 B4 AT
A SR R R JBR i JBT 43 AT BT R K B 8 A PR R LA
25 BEAREFHBREKRFTHRITESN

MR 7 AL, FIEAE R EEEA 9
iR, w4 4 FE 0K K Na Mg.Ca,5
Fh R ICER Ge Fe Se Zn Cu, K JHi #7080 &
(7.41~8.90 g/kg) , FUR it 12t 43 BB o 1 2 FhoT RAK
KA Ca(0.99~1.44 g/kg) Fll Mg(1.01~1.28 g/kg) , i
KA Na(44.2~214.2 mg/kg) \Fe(28.2~121.3 mg/kg) |
7n(16.8~22.3 mg/ke) , i f /0 BB ALY 4 Fp o R AK
WA Cu(5.10~7.82 mg/kg) .Ge(27.2~43.3 pe/kg) .Se
(1.28~9.52 pe/kg); &g FUE 5o & o R
BERANZEAFR BB T2 5 A Mg (113.6 mg/hg #
B NRV K 37.8%) Fe (6.14 mg/hg 5 5 NRV

®7 BEAEFHEBRFEMT RTERESD M (xss,n=3)

Table 7 Mass fractions of mineral elements in Potentilla anserina L. collected from different producing areas in Qinghai

(x+s,n=3)

A " - -~
H (Ge)/(pg/kg) B (Mg)" (glkg)
1 36.4+3.00 1.18+0.09*
2 43.3+3.0° 1.01+0.10°
3 28.4+2.5° 1.28+0.12"
4 27.2+2.3 1.17+0.08*
5 28.8+2.5° 1.16+0.12%
6 27.6+2.2° 1.05+0.10*
7 27.8+1.9 1.10+0.10°
i Y=
5 (Ca)"/ (g/kg)
1 8.90+0.62" 1.44+0.15"
2 7.41+0.57* 0.99+0.08*
3 8.34+0.72% 1.34+0.09*
4 8.40+0.55® 1.38+0.11°
5 8.56+0.70" 1.25£0.11*
6 8.49+0.80" 1.22+0.10*
7 8.47+0.83" 1.3420.12"

TE 7 RN R ITR ) R Wi U TR ND R ARk

Bt (Zn)"/ (mg/kg)

£k (Fe)"/(mglkg) £ (Na)* (mg/kg) fifi (Se )/ (glke)

53.7+2.9% 82.5+7.3® 1.28+0.11*

121.3£6.8" 49.7+3.2* ND
86.3+7.0% 44.5+3.0* ND
51.4+4.4% 102.7+8.0* 2.65+0.17°
44.6+4.4 214.2+13.5% 9.52+0.76°
44.7+3.5" 72.1+5.4> 1.52+0.13¢
28.2+2.3¢ 44.2+3.0° 3.97+0.30°

5t 535X

i (Cu)/(mglkg)

18.4£1.5 5.56+0.40°
21.8+1.7° 7.82+£0.49"
22.3+1.5" 5.10£0.51°
17.9£1.3* 5.91+0.38°
16.8+1.7* 5.16+0.35
19.6£1.6" 5.60+0.42°
20.1+1.8* 5.39+0.44°
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N 41.0% ).Cu (0.579 mg/hg # & B NRV K
38.6%) K (836.7 mg/hg #5338 NRV 2 41.8%) , %
4 FhotE NRV ¥ 8% 100 g BRFE P AH I8 4 I oG
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BRIRJE T8 & ZF - W) B B BRBR D Na Py
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[i) 47 ) J5T 0 3R 1) o 43 02 e HEAT 2 LU AL, 4
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FEBRR BT A8 S DL BCRRAEAE A1 (9T 5
A A Lk 22 FhOCHESRS bR R B X
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Table 8 Eigenvalue and accumulative contribution rate of quality evaluation of Potentilla anserina L. samples

Jiré e s - 75 Al

o T TR | B TR % I TN | B TR %
1 9.215 41.888 41.888 6.150 27.955 27.955
2 4.460 20.273 62.162 4.831 21.959 49.914
3 3.391 15.413 77.574 3.794 17.246 67.160
4 3.265 14.840 92.415 3.472 15.784 82.944
5 1.015 4.613 97.028 3.098 14.084 97.028
6 0.654 2.972 100.000

9 BRI 22 PG bR B4 10 3 Ly e i I
14 DR~ 280 A R P 2R P S B T o JO 4 s X 2 i
o Aar 2B X R /ANFIE I 1), 25 5L 3R I L5 1
F A, KA R BRI T o R AU,
PEAR IR AE A IR I R E AR R Y 1 8 R AU,
FrLASE 1 FE R FE 2R FR 5 48 bR v R K
O3 00 A BRI S AR50 2 Ao, T BV R
2 Wy B BRI TR 2 fr R AU, BRI B A R
A REUE, PTLASE 2 sy B2t ik 4
A FEARE S IR 0 BUREYE s RS 3 E R,
Na .Se HAB KM A HM ZEME, WRREABK
() 1E 2k fey R EME, BT LSS 3 F s 2/ Na Se
TERRFRIX 3 A48 b5 P F2 1053 1 o B R 1 5 RS 4

F U, 20 K B BOR B E 2 R EUH , B
54 F R FE M K0 BRI 7R S
BLAT T K A B A A B A BRI I 2R A R A
VE MY HL A BRI 1 A R A, BT LS 5 L
BERCWR IR 53 G LT 4R TERY 3 RN E R
P14 it I A

FHE 9 v 438 Ar A8 1 1 8 B4y 28 faf 2R B0 BR
DU HE AR - 7 AR, 25 31 5 A Z5 23 b B4 48 ot
IO 4 R 1T o), DA ST B 14 A DG B ) R A
I f A AR X 5 AN FE A B PR A SR, I .

Y,=0.368X ,—0.023X ,+0.326X—0.299X ,+0.15 1 X s+
0.119X+0.108X +0.075X +0.063X 5+0.119X ,,-0.006.X 1+
0.032X 1, +0.079X ;3 +0.074X 1, +0.081X ;s —0.004X ;¢ -
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KBRS 1~5 £ W 1 Jr 22 51 ik R o
(27.955% ).a, (21.959% ).az (17.246% ) .oy
(15.784% ) s (14.084% ) 1 S AU, 1155 32 1l oy 25
G AL

F=a,Y +a,Y +a3Y +a,Y s+asY s, Bl F=0.279 55Y +
0.219 59Y,+0.172 46Y5+0.157 84Y ,+0.140 84Y

MR 32 8003 255 VO B B T B3 9 AN [
HWERKZE 150 (L3 10), g5 BN, T T
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Table 9 Rotated component matrix of the principal components on quality indicators

‘

K43 0.912 0.203
i -0.058 -0.294
Sl 0.809 0.141
Jiig Fiy —0.741 -0.062

JR £ 4 o 0.374 0.053
B 0.294 0.900
Sl 2 0.268 0.923
BB 0.185 0.924
TE K 0.156 0.239
EZ2 0.294 -0.161
B AR -0.015 -0.950
il 0.080 0.051

i 0.195 0.213

e 0.184 0.419

5 0.200 0.686

o -0.011 -0.427

| -0.538 -0.281
kiR 0.715 0.019
R -0.915 -0.311
18 i 12 -0.881 -0.336
RIATHT -0.987 -0.038
R R -0.401 0.084

T AU AR AT

EZ EERACE
-0.050 0.287 0.135
-0.147 0.326 0.883
-0.177 0.051 -0.315
0.299 -0.544 -0.183
0.454 0.039 0.805
-0.003 0.084 -0.295
-0.082 0.066 -0.239
-0.060 0.246 -0.004
-0.145 -0.189 -0.919
-0.458 0.805 0.170
0.274 0.078 0.117
-0.971 0.197 0.086
-0.876 0.133 -0.131
-0.112 0.858 0.172
0.141 0.584 0.356
0.726 -0.466 0.170
0.113 -0.630 -0.325
-0.051 -0.614 -0.286
0.053 -0.247 -0.029
0.242 0.048 -0.220
0.115 -0.094 0.055
0.875 0.160 0.198
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Table 10 Comprehensive evaluation results of quality for Potentilla anserina L. samples collected from Qinghai different

producing areas

£ [ Lo o Loe o Lae o Lo o el Lo

-3.89
-3.09
2.04

1 1.20
2

3

4 1.76

5

6

7

—2.06
-1.04
293
-0.51
-2.83
231

0.62
0.29
1.65
-0.35
—4.17
0.79
1.18

0.44
2.10
0.63

A = U WD N
N 9 B~ = N W

A3 R E A N B e B AP T s IR A Rk
55 4 F2 0 v R 44 T PR AL R RR 23 501 R A B R M
PEPE BN T TR RS 5 Fn o bk
A4 T ASE PR B RR 2 J31) R 11 5 RS P 48 e B3 A B e
PEJE S R PR B HE A AT = LA BRIRR 20 ok AR
AR OH TR v N B e YT R IR

B2 1 E o G 2 F2 0o BB 15 03 1Y b o
PCAE I BIE A x TRy B, 7 4 A s 2R AT 2R
JRAE ity B9 32 1800 IR 545 00 b E AR B 0 A 1 (LT
1), REEFEET AR U 21 A RAE U B
ST 32 R T 21 AN TR SR A Ml A5 1 B R
B bty B B P35 TR O A AE — R 22 5 TR] — 7 ML 1Y
A TR) SR B M R JRR 22 [ 48 B 1R 8 % 1 28 e /)
T A [5) 7 3 A B bR 2 [R] 8 A P 38 R I 20 22 5 K, M
HR R T P R LR N K H B B R RRAE i

B2E BRI AL

=150 &
1R R eI
] v AN [i] 2 €2 58] 0 2 s AN ) ™ b, A ) 2 [ AR 3 ] — ™
M P 7S ) SR A Ml A
1 BERERNIRSAFESRELESFE
Fig. 1 Distribution map of standardized values of
principal component factor scores in Potentilla

anserina L. samples

4
5
1
6
7
3
2

2.59 1 0.96 2 -0.18 5
-2.90 7 -0.78 5 -1.89 7
-0.62 5 3.16 1 1.00 1
-0.99 6 -0.13 4 0.93 2

0.30 3 0.48 3 -0.61 6

2.03 2 -1.88 7 0.16 4
-0.41 4 -1.81 6 0.59 3

S T2 4 v M 5% LRI I U L A R PR AR
dn T T2 6 AR 4 e L IR 1 M R 22 LR
JEH TR EL A BR PR AR i U5 R T2 5 DB PR B o 7
M ERAE B AT 8 T A AU | T RN R R Tk (Vg
PAE 2 800 ~3 700 m) VA Ky —2 W 75 48 &R i
(MIRTE 2 900 m 2247 ) IH 2 — 2 44 75 5 48 AR BB A
2R P BB L (R AE 4 000 m LA ) I A —2,

27 EEBERSHEMAERZEAERESERIER
VY

AW 5T OB R IR S 9 P A RAIED B 4
e H G REY & 2 B REY &A1 i
FHEL R T 2R 28 & 5 v O B IR R A 2R AT A A
BB B B 4 B — SO R R — 8 % 1o 1
i BUNE B G — AR 11~12,

BORLE R B 0 25 R LA A IR R L 7 U BRRR
HE R TR (11.2 ghhg) T 6 P EY &
it (B KOK 12.7 gthg . /NZZ 11.9 glhg FEZE 15.0 g/hg
PLAR ) FT 2 Bl B2 AR W 12 5 5 75 96 BRRR B D T
(1.3 g/lhg) IR 7 Fh 5 AW & (BR KoK
0.9 gthg /NFE 1.3 gfhg LLAD) 3 7 968 BR PR P 6 £ 2 4t
i A 8L (11.8 gfhg) mi T 8 Pl R AE W & i (BR
R 16.0 g/hg LIAE) 3 FhvEs G ZEEY & ah (B K5
15.5 gfhg LA ) F1 2 TS 2 AR W0 12 o 5 75 165 BRBR
WK AL A i 3 50 (66.6 gfhg) T T 5 Pl 21E Y
i (BRRK 71.8 ghg HH#E 73.2 ghg . /INK 73.5 ghg
K 70.4 g/hg LA ) 4 B & H G RAEY & R
2 PR DL & | PR AR TR 2K
R R P RE (1 358.9 kJ/hg) (KT 6 Fh 8 2K AEW
5 (BR/h A 1 326.3 kl/hg, K # 1 284.5 k]/hg 5%
# 1355.6 kJ/hg LIAh) il 2 R FH G 25/E Y& ah
(K&t 1 322.1 kl/hg FR/NE 1 292.9 kJ/hg LAAH),
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BT 2 FhEREDE MM | MRERZEE T RK
il

A P R 0 25 S L R A SR R | T TR AR
HYER AL (44.8 glhg) KT 9 MRS KVEY &
i 2 M E T REYW & & (R R 32.0 g/hg i &2
35.0 g/hg LIAL), HET 2 FhERAEW &M 1
PR TR TR 44 R B, B4y
0 (0.28 mg/hg) KT 6 FRARIEM &M (BRAK
0.00 mg/hg, K 0.21 mghg, 77 0.28 mg/hg LU
), HET 2 MY B 1 R EERLZE R T
RREN,; H\RAR T YA R B, R 2 %(0.15
mg/hg) =5 F 8 B S HAEW & (BRFF 4 0.16 mg/hg
PLSh) 3 R E R REY R (BRKE 0.20 mg/hg
DLAN )R 1 R ZERL 2 g T R 21 5 5 5 U R RR v 4
AR CRE(10.3 mghg) i T 9 FAKED &
a4 R I RVEY B AR | FRRERLRE R TR
By TR T o-4E/EF E 5 50(2.82
mg/hg) 5 T 5 A EAE & i (BR#HEZ 3.07 mg/hg
T oK 3.89 mg/hg /K 3.63 mg/hg 57 22 4.40 mg/hg

LIS 1 FhE SRR & (BROR S 18.90 me/hg
4¢7510.95 mg/hg  7R/NE. 14.36 mg/hg LIAN) 2 Ff
FKAEYE R | P RERLEE R TR

W4 UG Y 22 5 HL AR 25 R W - 7 I R R R
Ca T &7 %0 (128 mg/hg) = T 8 M KAEW & M
(Br#eZz 186 mg/hg LASE) 3 Ff e JH 2R AW £ A
(B K5 191 mgthg LLAN) 2 Fl 2B 90 & 0 A1
FPRERLRE B T RGBT IFBRIR D Fe it 70 £
(6.1 mg/hg) & T 4 B RMEWE S (BRE R 407
mgthg , K% 6.4 mg/hg &4 7.0 mglhg, #5 5#K 6.3
mg/hg FE A 6.2 mgthg LIAE) (1 P2 /EY) & & (B
H 2 130.0 mgthg LASM) F11 FEERIZEE TR E
il s T E R K BT 53 40 (837 mg/hg) i T 9 Bl 4y
FKIEYER M EHGEEDES, (BRKE 1503
mg/hg A 51 117 mg/hg 7R /NE 860 mg/hg LLAR) 2
PR | MEERIZEE TR N, H
B PR Na [l 43 %0(8.7 mgthg) & T 7 R4 246
B (B KK 21.5 mg/hg  # #R 77.0 mg/hg LLSH) 3
e EREDE N (BRET 86.0 mghg LISH) 1

F11 BFEERSHEERZEEAEFRS ENBEERSIRESBHERILER

Table 11 Comparison of the mass fractions differences in routine nutritional components and bioactive components

between Potentilla anserina L. from Qinghai and other foods

J B 43 B
; i HE it/
e /| g : e
(kJ/hg)
(g/hg)

Kk 12.7 0.9 0.6 71.8 14477 750 0.00 0.08 0.0 0.70
H 8.1 15 16.0 73.2 14184  56.0 0.34 0.11 0.0 0.96
INFE 11.9 13 10.8 64.4 13263 640 0.40 0.10 0.0 1.82
K 10.2 1.4 9.9 63.4 12845 630 0.43 0.14 0.0 1.23
BHAEY e 15.0 6.7 53 61.6 15355  60.0 0.30 0.13 0.0 3.07
ES 8.7 3.8 6.4 66.6 1401.6 732 0.21 0.13 0.0 3.89
UV S 9.0 3.1 1.6 73.5 14979  70.0 0.33 0.10 0.0 3.63
'Ef 10.4 3.1 43 70.4 14686 675 0.29 0.10 0.0 1.88
I 9.3 23 6.5 66.5 13556  70.0 0.28 0.16 0.0 4.40
Ko 35.0 1.6 15.5 18.7 15020 320 0.41 0.20 0.0 18.90
#H 21.6 1.0 1.7 59.8 14016  35.0 0.09 0.13 2.0 1.60
BHEREWRES g5 2106 08 6.4 556 13221 572 025 0.11 0.0 10.95

pIvAN
i;; 20.2 0.6 7.7 55.7 12929 580 0.16 0.11 0.0 14.36
Ha 1.1 0.2 1.6 23.1 4140 240 0.04 0.04 26.0 0.28

ERAEY =T
5 2.0 0.2 0.7 16.5 3180  16.0 0.08 0.04 27.0 0.34
RRMR TR ES R 14.5 6.9 8.9 57.8 13380 408 0.18 0.08 4.1 2.30

7;‘ N L3 E .
%ﬁiizfﬁk BR IR 11.2 1.3 11.8 66.6 13589 448 0.28 0.15 10.3 2.82
2]
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Table 12 Comparison of the mass fractions differences in mineral elements between Pofentilla anserina L. from Qinghai

and other foods

Kok
H 113 40.7 644
INF 34 5.1 289
KA 66 6.4 49
§§§f%€ e 186 7.0 214
. G5/ 14 2.4 300
U\P'S 41 5.1 284
[P S 22 6.3 281
B 47 6.2 401
N> 191 8.2 1503
£ E M i 31 8.2 1117
g 3] 81 6.5 787
PN 74 7.4 860
SR AEY T 23 130.0 130
it =77 4 8 0.8 342
i%;%’gj E.:C #k 43 43 272
=
S B HUR 2 B IbR 128 6.1 837
oy

Pl 2 A1 5 (5% H 3 28.5 mg/hg LASM) AT 1 Ff
PR R T REE N TR T Cu B0 8
(0.58 mg/hg) = T 7 B A AEY £ 5 (BR & BR 5.13
mg/hg K7 0.63 mg/hg LAAM)F 2 P 2RIEY & 5
TR FR T Mg 50 70 80 (113.4 mg/hg) & T 5 F 4
RAEYI B i (BRKFZ 158.0 mg/hg FHeZZ 177.0 mg/hg
F 3K 129.0 mg/hg FF 4 258.0 mgthg LIAM) (1 Fhfr
HEREY S (BRKE 199.0 mghg, 45 125.0
mg/hg  7R/NE 138.0 mg/hg LLAN ) FI 2 Fh 32/ £
mb s T R RR T Zn BT & 3 20 (1.95 mg/hg) i T 4 Fif
DRV 2 FERAEY & 5 IR T Se
J 500027 peg/he) KT 9 Fh A 21EY & i 4 Fh
BN Bah 2 Fg 2B & R 1 2R
g TREEMN,

AT LATE W T A AR 7 3 0 5% RR A B 52
Xt GHEAT T8 IR BT AT 2R IR FR 5 22 0 B L
BT AN TR] ™ M B BRRR 22 [ 3% 18 1) 22 53¢, AR )i i

5 Ca/ B Fe/ B K/
(mg/hg) (mg/hg) (mg/hg)
8 5.1 49

Jtht 53 4

H
4 Na/ i Cu/ B Mg/ BE Zn/ fili Se/
(mg/hg) (mg/hg) (mg/hg) (mg/hg) (pg/hg)

21.5 0.52 12.0 0.69 4.60
71.0 5.13 65.0 2.38 4.60
6.8 0.43 4.0 2.33 4.05
0.0 0.63 158.0 4.36 9.80
3.7 0.45 177.0 2.59 431
33 0.25 96.0 1.70 3.52
43 0.54 107.0 1.87 4.74
6.3 0.53 129.0 1.64 2.83
4.7 0.56 258.0 3.62 2.45
2:2 1.35 199.0 3.34 6.16
86.0 0.99 57.0 3.42 1.30
3.2 1.08 125.0 2.18 4.28
22 0.64 138.0 2.20 3.80
28.5 0.18 12.0 0.15 0.48
2.7 0.12 23.0 0.37 0.78
2.3 0.60 152.3 2.50 2.80
8.7 0.58 113.4 1.95 0.27

SUNE Y100 T ISR & L= 105 % RN 1B via s DI N5 QN
JOT BTHR A1 22 FAE A 1 35 75 4y, R 3 2 1 i
Hh B bR M T R LA AT BRORR T S 2R S A B R
L 3 A PR AR 0 b v AR 43 A LA R AS TR
Hb R R 1 U518 A A A 0 W A 3 X 7 IR IR RR 5
b S Y G REE R BT R AT 25 S LU T, SRR
A 0 R RR EL A v B 1 T AR 7 AR Al R Y
RAEMRABE NI RRAN S 2R Y TR e e, 5 H A
B IR N L E A BT K BT TR RR R AT 4
4R B, 4EA R C.Ca K Na 5t & 70 808, JE DT
VE M T A A O B AR AR . AR 7 bR IR 1) Y 5% K
O3 T A AR 25 5 Y I B v B — A O
P I 5 AR [R) M RO 7 A A% R 3R (AT 3 A0 AT
SRR K AR R G AR BB AR K BH R A i
S5 ) VIR 5%, [ I3 7T BE 55 8RR B 85 B OB R
R EASIE PR O,
31 EEARAFWERNESERSGEERER
o

AR PR TE 1o V8 A0 A 0% BB TP A R G e R T
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1) T ZSBRIK ™ Hb (5 M 28 A BRI N 3k H
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K (=2.2 °C) AF H BB AR (2 630 h) A K BH 48
i 5 H K (607 k)/lem?) AF-78 & & &K (1 266 mm) ,
ER AR 2 | K LB T HAR AR T B K
e 1 (460 mm) o 8 N PR B AL Ik H LR TR
IRBEARAL, o 5 P B o I S A I A
JEV N IR B ELJE v S W e S, AR P AT H
ML (43508 2 566~2 675 h Fi1 2 430~2 840 h) .
RS (598 607~653 kJ/em?® Fil 335~837
kJ/em?®) AH XS BAIG, 6 A A R AR X 8 55, A T
ik PR AR L O A A P R SR % A, L R R T L
FLAIE M 3k H BARSF- Sy RE K A X B (400
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BT 7K o 1R 7K AT DA A A R A R, P e e
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[vi) s W WA, R 5553 T v mT v AN A O = 4 A B AR
FRRBR A A K TR s 8 R M R R LR SR g s B B
TR PR X e v (4351 R 3 960 .4 300 m) JAEF R
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TR R e B At 9T 22 148 R A, R ) b AR R BRI
R 1 BE i DL HCAE ™ IE 1 BT AT R B O A AR
F—E 55 #MEER

2) MZEpRMARES 1 2828, 45 H R 450 o
(2 685 h) A K FH#E 5t i & b (628 kl/em?) AFE7E %
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PR A R (2.7 °C) o T N Bt rg B AP T
TR VR B A S BT AR AL, 4 S T MR £ R K B R R
A, A T v D 7 FE Al R R il A 22 R] b AR (43 )
3 050.2 800 m) A H R £ (4051 k2 662,
2 708 h) A K A4 5 5 (4350 586,649 kl/em?) |
AR AR (4R 3.0.2.3 °C) AR OK B (4
Sk 409 404 mm) A 75 K 5 (400 13641 379

mm) A XTI AR AR B, H RNE 25 KF B
TR R 9 A2 K o AT R RR AR K 1 R e R 25 A 1
(1, WE AT L3R 2o 5% e A I 2R s AR A I R
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Y VG M T 22 EL A | A ] 4 e B R M 1] IR L AR
TG PR B AR AL, T M AT H BRI (43 R 2 757 .2 728
h) AFE K PHEE 5 (43500 644 649 kl/em?) A3
S (B -0.5.-0.8 °C) A B R K (50 R
419 464 mm) AFEZE & 5 (7000 1 5021 427 mm)
AR T, BRI IRAFTE — 5 22 57 (4351 2 950,
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