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Determination and cluster analysis of trace elements in seabuckthorn
juice from Qinghai province
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2 Graduate School of the Chinese Academy of Sciences ,Beijing 100049 ,China)

Abstract: [Objective)] The contents of trace elements in seabuckthorn juice were determined and a
cluster analysis was conducted to provide information on future development of seabuckthorn resources.
[ Method) The contents of elements such as Fe,Zn,Mn,Cu,Cr,Ni,Pb and Cd in seabuckthorn juice collect-
ed from 21 regions in Qinghai province were determined using ICP-MS and the cluster analysis was conduc-
ted by SPSS 16. 0. [Result) The average concentrations of Fe,Zn,Mn,Cu,Ni and Cr were 14. 94,2, 06,
1.88,0.69,0.19 and 0. 14 mg/L and the average concentrations of Pb and Cd were 28. 97 and 4. 76 pg/L in
the seabuckthorn juice. Samples from same sites were classified to one type because place of origin was the
main classification factor. As the contents of trace elements in seabuckthorn juice were affected by many
factors,seabuckthorns can not be classified correctly by cluster analysis only. [Conclusion] The most abun-
dant element in seabuckthorn juice is Fe and the contents of heavy metals are very low. Thus, exploitation
of seabuckthorns has good enconomic benefits.
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Table 1 Simple information of seabuckthorn fruits
. o S - i , VbR A
ATE R Rl 344 /m R AR T T e/ofﬂie'lbj;ckthom
No. Collect site Elevation Fruit color 100-fruit weights P e
plantations
Y i V4 Bi Villige, Shuo- .
1 ﬁ%ﬁjﬁifﬁfﬂg ?21“;’?” Hhge. Shuo 3011 # Yellow 17. 47 A TAH Plantation
W 5 | & Mianliutai Villige, Baok .
2 i(o%rfh%\iéf)ﬁjf}lgiou;?; futat Vilige, Baoku 2 801 B # Orange 16. 23 AT H Plantation
i W i Hajiazui Villige, Baok .
3 'jl‘co%ihiél};o%nﬁﬁjum;num Villige. Baoku 3 054 18 i Orange 16. 16 A T.# Plantation
) sk (o llige. Bi
4 fLOEb uh{E iﬁhﬁz{ Ltangjla Villige. Biantan 3120 WA Yellow 7.08 K AR FK Natural forest
wnship, Huzhu County
I Lizk M illige, Li .
. ?Lﬁijf\ljl)éH% Z}‘:*T(‘ acthang Villige. Linchuan 2867 #6 Yellow 6. 84 FR M Natural forest
ownship, Huzhu County
B FF K £ & K A Dongjia Villige, Danma W oR-T R R bk
W S .
6 Township, Huzhu County 2672 HE Yellow 6. 36 Mixed forest
S#HB Ik B £ #2 Y8 ¥ Lannitan Villige, Dala
7 ?ﬁ[s l“hmffgﬂ {El annitan Vifige. Dala 2 788 # Yellow 7.56 #libk Pure forest
ownship, Ledu County
IRAB 2 I Ge i illige, Lijiz
8 ;Tjoﬂgr:‘_hi?g ?jd:u(/lqcoln?;ngoulmg Villige. Lijia 2 801 #W A Yellow 8.22 A T # Plantation
R A A i E N S i1l
9 ff o :ig ﬁf *{ Fanshen Villige, Sanhe 2 652 # 0 Yellow 13.38 ik Pure forest
wn, Ping’an County
1 22 Pk R & BT A Ajiying Villige, Hong- 5 921 i Orange 12,71 WA M Secondary for-
shuiquan Township,Ping’an County - & ' est
1 4t IR S 40 4 A Hongya Villige, Shi- 2 808 ¥ # Orange 12,52 WA M Secondary for-
huiyao Townshop,Ping'an County o & ’ est
G T NI R hushe illige,
12 fai/fziuéalngg'f%wf X]:Jn(lijujTCOiLrlnt;s a Villige 2 661 3 Orange 16.19 ik Pure forest
AV 5 T E - 3R 2 ahai Villige.
13 ]I_ﬁﬂffifo¥ %ﬁxh j}? A ?E At Wutunahai Villige 2 546 ¥ # Orange 12.92 4li bk Pure forest
iez wn, Xunhua County
Il 2z A5 Wy — o ’ illige. S .
14 TIKOF% (//}];%pil{g {?04;{::(3 tCr Villige. Shalianbao 2976 1% # Orange 12. 66 4k Pure forest
wnship, Hualong County
1 4 4 ; jia Villige. - .
15 L 16 i g o ke Na‘m Villige. Dehen 2 896 & #% Orange 11. 04 2 FK Pure forest
glong Township, Hualong County
fLBE A # £ 25 /K 2L i Yaoshuiquan Villige, " U B WO 3
16 3031 1 O 10.77 .
Chafu Township, Hualong County FE3E Orange Mixed forest
b= o B v A Macha illige,
17 %afm?ﬁfnii:‘ futigzh;cng\Zgog:)rrty\/llhge 2 878 3 Orange 12.87 A fk Pure forest
B 3 F 2 % 38 A4 Pandao Villige, Gonghe
18 Ilq:ojinshﬁlj iﬁnzziingdgz)szty Hhge. bonghe 2 877 WM Yellow 9.12 A FKk Pure forest
P e .y A
19 ;?Oﬁ(ni?p%j%@ I‘ézhufou Villige, Haomen 2 958 % # Orange 15. 36 4lifk Pure forest
wnship, Menyuan County
TR SR A SR B R Goutai Villige, Quank .
20 lrjﬁml\l:/][ Bk (@;H . outai Villige, Quankou 2 747 1821 Salmon pink 13.72 Zfi Kk Pure forest
own,Menyuan County
YR A1l i} Meihua Villige, Xianmi
21 [T ALK & 4y 76 #f Meihua Villige, Xianmi 2649 K4 Salmon pink 13.55 Kk H Natural forest

Township, Menyuan County
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ELAN DRC-e LB G 55 B 1 B s (L =
PE 23 7)) 5 Al i 3 i #O (Jb S BHR AR A FR A 7DD
SHHS/T-D1200 %4 #1550 XU (11 38 4 B A s
AIRAFD ;¥ UPT F 418 4l /K 25 Ol # 4 2h BL
HARAFD .

Fe.Zn . Mn,Cu,Cr . Ni,Pb #l Cd 2555 i fifi 25
1000 pg/mLCJE ZE bR #EY) B0 58 ) s HNO, (43
Brali, (AR R A 2R A BRA WD 30% HL O, (43
Bl , Rl AR X LA KR T s K B alik .
1.3 FH &

1.3.1 #M&HEaLaE  fERWE 5 mL 7R
A 50 mL HEIEHE P A 10 mL HNO, , ##H& 1
h JEEIA 2 mL H, O, , ¥4, & T 38 KU it 7% .
WH T B E AR IR (80~ 100 “CH W f# 1 h, F
TR (150 ~180 °C) 71k 28 B M0 A8 Ay 1A B 5 I T
B R EERE . A 2K 3% I E 4 T 50
mL &g, E AT 2 A= HIE .

K H ICP-MS i, il % 7 W ¢ 1 Fe, Zn, Mn,
Cu.Cr.Ni,Pb.Cd W) & &, L& THESE N k4
Y% 1 175 WL R A & 15 L/min, # B <t &

1.2 L/min, B4 X & 0. 84 L/min, R #E 4 fL 12
1.1 mm, 53 97 20k Bk 0, 15 88 B (8] 30 ms/ g, 38
B 24 r/min, FHRUEL 20 W BIEE LA 0.9 mm,
B3 Y SE (1 RSD #/hF 5%,

1.3.2 REHH TERLEGSPZHT HIHBRLA TR
() 1) 5 o 2 S X 35 L B 5% il 7 o) I 0 AR B 1 AT b
WEAL AR HRY 2 gk o Ak T Ak B Y A R (A 1 8O0
FORE AR, P AR A 0, J7 22 b HE i 22 24
100 SR SPSS 16. 0 GE b 4 4F 5t 21 A4~ R B sk
VD BT SR 2 A B SR IS I R FH K I R 3
W BB R Ward 31,

2 AR5

DHRETRHHETESE

M 2 FTLLE W AN [ SR BE VD R R 8
Pl ot R & B2 5 R B 30, 72%~49.19% . Ni
1 Pb I 2 76 A [ X Vb 8 57w i 5 2 AR Ak B B
s VBRI AR T M G E FeZn Mn (%
BEFE.MBE4E Cu.Ni.Cr.Pb fil Cd i & B2,
FEA T BT OB DA A e Rk U R T
) Fe RV & &5 TRVE =V .

2.1

*2 BFEFAAREHMIPRETHINRETEESE
Table 2 Content of mineral elements in seabuckthorn juice from different regions of Qinghai province

B b 2 Fe/ Zn/ Mn/ Cu/ Ni/ Cr/ Pb/ Cd/
No. (mg+L Y (mg+L1" (mg-L"H (mg+LH (mg+L " (mg-L " (pg+ L7H (pg+ L7

1 18. 56 2.22 2.49 0. 44 0.09 0. 14 50. 35 8. 44

2 12. 88 1. 27 1. 26 0. 54 0. 04 0.12 17. 45 4. 30

3 13.94 2. 30 1. 65 0.74 0. 06 0.15 46. 65 4.33

4 13. 60 1.75 2.07 0.32 0. 05 0.15 13. 80 3.69

5 28.99 1. 67 3.24 0. 54 0.19 0. 27 20. 80 3.55

6 18.13 1.78 1. 84 0. 80 0. 30 0. 20 35.70 2.76

7 19. 07 2.47 1.57 0.93 0.27 0.22 45. 20 5.59

8 17.92 3.17 1.26 0.92 0.23 0.21 47.85 3.56

9 10. 00 1.53 1.35 0.79 0. 26 0.08 42.05 5.10

10 14.70 2.17 1.22 0. 94 0.16 0.09 40. 40 8.22

11 13.23 2.67 1. 45 0.91 0.18 0.05 38.95 7.76

12 23.09 3.81 4. 94 0. 64 0.31 0.24 29. 20 4.03

13 13. 06 3.34 2.05 0.59 0. 15 0.23 37.15 2.85

14 10. 58 1. 36 1. 20 0. 37 0. 20 0. 10 27.10 4. 82

15 11.72 1. 05 1. 82 0.67 0.32 0.11 8. 40 7.56

16 7.67 1.10 1.93 0. 45 0.27 0.07 7.15 4.87

17 12.93 1. 26 2.14 0. 87 0.31 0. 05 25.10 4. 56

18 17.75 4.13 1. 88 0.47 0.21 0.12 33. 80 6.47

19 18. 55 1.12 1. 65 0.72 0.03 0.07 16. 50 2.35

20 8.62 1. 85 1. 15 1. 04 0.25 0.12 6.05 2.03

21 8. 84 1. 28 1.31 0. 90 0.17 0.12 18. 65 3.19

S Mean 14.94 2.06 1. 88 0. 69 0.19 0.14 28.97 4.76

tRifEZ2 SD 5.17 0.91 0. 86 0.21 0.09 0.07 14. 25 1.93

A5 R % CV 34. 62 44,31 45. 95 30.72 49.00 47.39 49.19 10,52
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K1 38 21 A VDR i i R 2 A 46 2R
Fig. 1 Cluster dendrogram of twenty-one
seabuckthorn samples

A1 AT O, SRR EG R B R 20 B, 21 A4S Vb iRE
mn BRI 2 KM 1.3,5~8,10~13,18 Sl
Rl 2,2,4,9,14~17,19~21 S5 1T 28, BIBR
2,4,9,17 F1 18 S Ab, 5k B K B B R AR P2 A
PEA B VD ISR S — 28 R F AL RE RN T I8 B V0 B3R hy
— LBk 20 F 21 SR MR LA, 2 Ry
SHEOMBEODER. R ETMETRNE
AT o 77 MR B e VD ORE AR AR B R
e R 2 A1 3 SV Phb ot R S &Y
BT 25,18 S MM Zn TR G HIL 17
S FE R A A B TR R

MERICHE Ry 15 .21 DR R ey 3 28,
SHEES R 20 BEAH L, T 2RAE,5 fiT 12 55 N T 2rp
MST R — AR AT I AE T 235 19 Mn Al Cr JT

MERICEE By 10 W, 21 AP0 BiRE 5 9 3 oy 5
2, 126 1.10,11 118 5545 2 2502 3,6.7,8
MI13 S8 3K RE5MI12 558 4282 2,4 A1 19
B 5 K 9,14,15,16,17,20 i1 21 B, AT 0L, R
FEMAH T AR G 2 5y — 28, T 10 #0111 5,7 A1 8
514,15 F1 16 5,20 A1 21 545, {HRAE T K Hb
X 1~3 S Hk H BB X A 4~6 Sk 5 5 51
RAE 3 DAE S rp s WA R AL M AH R B, SRS
AU R o 22 S ORI RE i R — R4 1

18 5,5 Fl 12 5,2 F1 4 54, X R oL 7E /A
(R BIE 5 A HE B, Tk 5 T AR X ke 7 v s T
HR TG M A R R S [ b X R T
(4 8 JC 2 & A AN A TR, B[R] — Hh X A0 0 2 AR
) A V0 D v Y 4 o 3R & it AN [ L B 35 D
BE 3 b (4 R A7 7E 25 5 s BR AR AR X 75 1 AR R U
S 25 SRR SR I I 5 R B VD SR S
P AR OC R . Al DL IS B L BT R T 5
1B DA B3 565 158 25 55 49 25 g i Vb b SR T R 1Y
B AU B 7 b SR SRS AR R A RS
ZER T 3 ANBRECIE B 1) R 45 AT A, AR H Il
BRI Th iR TR FEZ 2 E RN,
AU ] 7 i 1) 9 i 22 5ROl — 28 300 B 7 b 2 5 i) 21
AV AR SR T R X R IR 2 S0k i A
rhE S BT 3R Y R 2SR A 7 b 1
R
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[ Vb DL 2 S AUAETE I S AR R R R 4
RIS I Sy N NN e A N o )
AR B A A8 S, R A R A A o Y IR 1
B AR SR R AR SO A R R A 22 AR
P50 VA S 388 1 DR o O 40 IR A IR B9 32 1843 o0
A S AL T A B DU R A e v T )
H 21 AR R SR b A AR AR A R A
2 AN, BT LAVD R 28 B i R 43 1 G L ERE Y
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ARHIF 5T R AR VDA 1 2 A T Tl Ml 1 K AR
A T L AR SR B A R SR R
R RSB/ H R BT 6. 36~17.47 g, 5
B2 5. T 7 0 B K BH 4R 5 0, B R
22 K AR R S IR Y A SR IR % Ml X VD AR Y
B IR R W 3 v S T A X e R
e C A& & S/ & b st L i L
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