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Table 1 Contents of amino acids in wolfberry %
A B # Summer fruit PR Autumn fruit
3
o 1R RS 2 B “Sii ] BY CS s B “stn 7 Br ORI 1 EY YRAT 2 B “Stp 1 B “sps B <oty B
mple
¢Jinggi No. 1’ “Jingqi No. 2” “Ninggi No. 1” “Ningqi No. 5” ‘Ningqgi No. 7’ “Jinggi No. 1’ *Jingqgi No. 2” ‘Ninggi No. 1’ Ninggi No. 5’ ¢Ninggi No. 7’
RAE Asp 0. 440 0. 420 0. 360 0. 360 0. 420 0. 450 0. 340 0. 440 0. 500 0. 500
P& Thr 0. 076 0. 089 0. 078 0. 081 0. 077 0. 100 0.120 0.120 0. 140 0. 100
25 Ser 0.130 0. 140 0. 140 0. 140 0. 140 0. 200 0.180 0. 200 0. 200 0. 150
A& Glu 0. 280 0. 460 0. 370 0. 380 0. 380 0.570 0. 600 0. 800 1. 090 0. 760
H4&# Gly 0. 050 0. 062 0. 062 0. 058 0. 050 0. 067 0. 092 0. 082 0. 096 0. 087
HEMR Ala 0. 100 0. 160 0. 150 0. 200 0. 120 0. 200 0. 220 0. 240 0. 300 0. 180
s 0. 0! 0. 03 0. 0 0.03 0. 03 0. 0! 0. 060 0. 053 0. 0! 0.0
&R C 28 6 26 2 4 58 6 5 56 56
al 0. 083 0. 090 0. 0! 0.0 0. 089 0. 09 0.120 0.120 0. 140 0.110
AR Val 8. 84 78 8 6 12 12 14 11
&R Met 0.012 0. 017 0. 014 0. 015 0. 020 0. 022 0. 024 0. 020 0. 025 0. 022
= Lle 0. 043 0. 058 0. 054 0. 051 0. 038 0. 064 0. 081 0. 074 0. 092 0.078
FREER LL
FEER Leu 0.073 0. 098 0. 092 0. 085 0. 068 0.100 0.140 0.120 0.160 0.130
BEER Tyr 0.038 0. 048 0. 046 0. 038 0. 036 0. 042 0. 056 0. 048 0. 058 0. 051
PSR Phe 0. 045 0. 066 0. 054 0. 055 0. 046 0. 060 0. 086 0.072 0. 089 0.076
HER His 0. 060 0. 064 0. 061 0. 058 0. 062 0. 100 0. 098 0.120 0.120 0. 100
s 0. 070 0.0 0. 0! 0.0 0. 0! 0. 09 0.120 0.110 0.120 0.110
HER L 7 76 84 72 68 4 12 11 12 11
FER Arg 0. 210 0. 180 0. 140 0. 140 0. 190 0. 140 0. 160 0. 180 0. 200 0. 200
To 0.120 0. 220 0. 200 0. 160 0. 180 0. 540 0. 440 0. 620 0. 640 0. 380
iR P
) otal amino acids 1. 860 2. 280 2. 020 2. 000 2. 000 2.900 2. 940 3.420 4.030 3.090
R B Total amino acids
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Fig. 2 Contents of protein in wolfberry
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8, 5 M A LR Y 19. 66 % ~27. 05 %% , FH Ik 2 b 4 B F
REAR BN FHREARR, ({Uh 0. 58/~o 82%.
2.3 AEOLFREERSILELFEARR A
RELHE S E O F BT & NS ﬁ%@ﬁﬂ@ﬂ:
B BEMAR. HFR 2 7JLUE S, &R 3 A &
DREEBRADEAR EAR AR GGEAR . ZER.
REABRMAENEAR(GEREL, ERPLTERE
R/ MBI E 4 LR 20. 30%~22. 77%,“Fig 1 B
BT 7T 57RAL, T 1 BT 5 B>
1‘6 2B>UHER 1 B>CTR T B, HEAER/IEY
TR 4L 25.19%~29. 58%6 s BAR Hp b TR A
BRAT S R ER B B E 4R 18.48% ~23.50%, “¥E
e157&M Bt 2 57& &, Wik 2 B7>“FR 7
BT 5 BTSRRI B> 1 57 W E
B/ BRI E 2t 22.64% ~30.77% ., XFF
WR1IBTFRIE”.“TR BT 7 5" U%F
REBRPT 5 AER S BN E o LRCR LR R A B L,

MelEE R “ e 1 Bk 18.31%, A “RSAT 2 B [k
SR RA BTN, 08 A 8.44%., 1973 4F FAO/WHO
R RBARE AR AR DR REER B EERTE
0% I AT RIERR/ TR IR 605 A LY, K
SRR H,RRE 1 57 Bie 2 B TR
B TS BT T B 5 AN E R AiEk
%%Bi’iﬁ IRENBAEE RN EK,

ANEFR 2 FLELFEA AR ZHARAEE
178 E%qﬂﬁﬁ?ﬁﬁ%i’@ugﬂ’JﬁﬁtB 9.90% ~
14.52%,“FE1E 1 57w, “THE 5 B7RAL, Rt 1 57>
“FILTB>fE 2 B> 1 B> 5 B
PR HEEEREBENE L 7.94%~9.71%,
“TRT B ERE, TS BRI TR 7T B>/ 2
B> 1B >SBRR 1B >TSS B, X 54
SRR LT R R & E R B B A E 4 L RGR L
HRARA BT Mt KA “KE AT 1 5735 42. 9%,
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Table 2 Contents of all types amino acids in varieties wolfberry
E R Summer fruit FKH Autumn fruit
#n Sam l “ﬁ*ﬂ 1 %!7 “ﬁ*ﬂ 2 %” “rT"V*a 1 %!7 “?*E 5 %!7 “rT"V*a 7 %!7 “ﬁ*ﬂ 1 %” “ﬁ*ﬂ 2 %” “rT"V*a 1 %!7 “rT"V*a 5 %!7 “?*E 7 %”
e
" P ¢Jingqi ¢Jingqi ¢ Ningqi ¢ Ningqi ¢ Ningqi ¢Jingqi ¢ Jingqi ¢ Ningqi ¢ Ningqi ¢ Ningqi
No. 17 No. 27 No. 17 No. 57 No. 77 No. 17 No. 2” No. 17 No. 57 No. 77
M\%ﬁﬁﬁz*ﬂ . 0. 40 0.49 0. 46 0.44 0. 41 0. 54 0. 69 0. 64 0. 77 0. 63
Total essential amino acids
M‘ﬁﬁ%@/ﬁkﬁ%@ X X 21.61 21. 67 22.77 21.85 20. 30 18.48 23.50 18. 60 19.01 20. 26
Total essential amino acids/ Total amino acids/ %
3FM‘%§:§E§$H . 1. 46 1.79 1. 56 1.57 1.61 2. 37 2.25 2.78 3.26 2.46
Total non-essential amino acids
g i Total essential
LB/ JF LT HEW Total cssen 27.61 27.60 29.58 27.91 25.19 22.64 30.77 22.85 23.50 25.41
amino acids/ Total non-essential amino acids/ %
JLﬁM\%ﬁ%MZﬁ N 0.27 0. 24 0. 20 0. 20 0.25 0. 24 0. 26 0. 30 0.32 0. 30
Total children essential amino acids
A j Total childr
LR FRLER/ BEER Towl children o) 10.70 9.95 9.90 12. 60 8.28 8.78 8.77 7.94 9.71
essential amino acids/ Total amino acids/ %
ﬁh‘ﬂi@éﬁﬁﬁﬁZfﬂ . 0. 48 0. 67 0. 63 0. 64 0.57 .11 1. 05 1.26 1. 38 0. 90
Total sweet type of amino acid
Total
RSRRAER/ AR Toul 25.59 29.43 3119 31.95 28.35 38.17 35.78 36..90 34.14 29.03
sweet type of amino acid/ Total amino acids/ %
%%%ﬁ%@z%ﬂ . 0. 47 0.51 0. 44 0.42 0.45 0. 48 0.61 0.59 0.71 0.62
Total bitterness type of amino acids
Total bitterness
FORRELR BHAER Toul bittemess 22.32 21.68 21.20 22.55 16. 62 20.78 17.13 17.52 19. 94
type of amino acids/ Total amino acids/ %
ﬂ%%ﬁ%@zﬂ] X 0.72 0. 88 0.73 0.74 0. 80 1. 02 0. 94 1.24 1. 59 1. 26
Total flavor type amino acid
ﬁﬁ@sg%@/ Eﬁ%m ) 38.71 38. 60 36. 14 37.00 40. 00 35.17 31.97 36. 26 39. 45 40.78
Total flavor type amino acid/ Total amino acids/ %
FRBRERZIA 0.08 0.11 0. 10 0.09 0. 08 0. 10 0.14 0.12 0.15 0.13
Total aromatic amino acids
%ﬁﬁ%ﬁ%@/ﬁ\ﬁ%@ . 4. 46 5.00 4,95 4.65 4.10 3.52 4.83 3.51 3.65 4.11
Total aromatic amino acids/ Total amino acids/ %
%ﬁﬁ%@zfﬂ X 1.22 1. 43 1. 22 1. 20 1. 28 1. 55 1. 62 1. 87 2.34 1.94
Total efficacy of amino acids
HRALM/ BRER 65.48 62.59 60. 50 60. 15 63. 90 53. 28 55.03 54.74 58. 01 62. 65

Total efficacy of amino acids/ Total amino acids/ %
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B AR ERRZ M. hE 2 UE S, B RM
FHIR S FERR BT & BB SR E 43 Lh 25.59%~31. 95%,
“TRSB">“FIR1E">MiR 2 87 >“FR 757>
R 157 BRI R R A R P A E R B &
L 29.03%6~38.17%,“0&HT 1 B7">“Fig 1 57 >“WAT
287> 5 BT 787, Al —F AR RGR
TR RER LU B R & B, BOR HL B SRR TE 0. 68~
12.58 INE 4 i MR HR K A KE 1 5715 12.58 1~ F
Gy K.
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BRI TR AR & SRR E 4L 21. 209~
25.05%6,“FEHE 1 B">“FAL 7 B >HER 2 B> 47
o1 B7>“FHE 5 57 BORMAT i RS E R AT 5 B &
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FRTE 43 kb 36. 14%6~40. 00%,“FA 7 5" >“Kift 1 57>
“FEfC 2 BT 5 BT 1 B BOR M AT sk
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T 0.12.2.45.0. 78 N EHAF .

MR A HEREERAE N AR EEAREEZ
M. B3R 2 WAL BRI ST B IGR A TR T & B AR
H4rE 4. 10%~5. 00% , “HFAC 2 B >“Fig 1 57>
125 B >MEAE 1 B7>“FHe 7 57 R MRS F IR A
FERRAT G SRR A b 3.51% ~4.83%, “HE 42 2
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435
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Rz M. ZIAAERREMAAKN FEGHESZ—, 5T A
KA REERT . 3 2 a5, B RAMAC 2 & SRR T
h BEIEIRTE 43 EL 60. 15%~65. 48 %, “HEAT 1 B >“
B7 587> 2 B7>“FR 1 B7>“Fi 5 578 ER
MACZ R AT S B &L T & L 53.28% ~
62.65%,“FI0 7 B7>“THL 5 B >WifE 2 B >“F
B1EB7>E 1587, F—FHACBCR 2y &R
R T 1. 25~12. 20 ANE 43 5, FEIE T R e
1 B> 2 B7>“FAi 1 B7>“Fie 5 B7>“Tie
757,

2.6 FAO/WHO W& IR & &

Wiz B H g AL T EAER S FAO/
WHO F 1993 445 IF A BEAH B8 14 Il AR b 75 S L R 1)
BT, NFE S ATUE N, ERPWREIL 157,
‘W25 “TRIE.“TR5”.“TR7 %”E@w
SRR EL R 3.9 A1 4. 1, 75 A BRAR A X L 31, RS
o157 M“TAL 7 BB AR LB R 4.5, B
=], e A S R AR X B ) AN BRAR A 23 L A 22 55
Ko BERHLBRTWIC 2 B HAEIRE A PR L
Bl 4. 0,“FAC 1 87 “FAL 5 BRI E R PRAE AR 3
Lo, e S SRR L B AN FRAR AR 2 LU AR 22 K
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Table 3 Comparison on the percentage of human essential amino acids content and the amino acid pattern spectrum
B AR RREER FER R PR 40 + e R KRR+ B E R HER HER
Amino acid Lle Leu Lys Met+Cys Phe+Tyr Thr Val
K1 Amino acid pattern spectrum 4.0 7.0 5.5 3.5 6.0 4.0 5.0
“Kite 1 57 ¢Jinggi No. 17 2.3 3.9 3.8 2.2 4.5 4.1 4.5
“KiAC 2 B ¢Jinggi No. 27 2.5 4.3 3.3 2.3 5.0 3.9 3.9
AR “*42 1 5”“Ningqi No. 1’ 2.7 4.6 4.2 2.0 5.0 3.9 4.2
Summer fruit
“T*4g 5 57 “Ningqgi No. 5’ 2.6 4.3 3.6 2.4 4.7 4.1 3.9
“*4g 7 57 “Ningqi No. 7’ 1.9 3.4 3.4 2.7 4.1 3.9 4.5
“Kite 1 57 ¢Jingqgi No. 17 2.2 3.4 3.2 2.8 3.5 3.4 3.3
“YE1T 2 57 Jingqi No. 27 2.8 4.8 4.1 2.9 4.8 4.1 4.1
PR “742 1 5”“Ningqi No. 17 2.2 3.5 3.2 2.1 3.5 3.5 3.5
Autumn fruit
“T*4g 5 57 “Ningqgi No. 5’ 2.3 4.0 3.0 2.0 3.6 3.5 3.5
“* 48 7 57 Ningqi No. 7’ 2.5 4.2 3.6 2.5 4.1 3.2 3.6
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Analysis of Content and Composition About Proteins and Amino Acids of
Xinjiang’s Main Chinese Wolfberry Varieties

LIU Fenglan, WANG Jianyou, MAO Jinmei, LI Yong, HAN Hongwei,JIANG Jiangzhao
(Institute of Economic Forestry, Xinjiang Academy of Forestry Science, Urumgi,Xinjiang 830000)

Abstract: Protein and amino acids in wolfberry cultivars of Xinjiang Jinghe main cultivated of Jinggi No.1”, ¢Jingqi
No. 27, “Ningqi No.1’, ‘Ningqgi No.57,

automatic analyzer,content of protein and the different amino acids components were analyzed,and essential amino acids

‘Ningqi No. 7’ were detected by using Kjeldahl apparatus and amino acid

according to the amino acid balance theory was evaluated,all these provided scientific basis for wolfberry fruit production
and development. The results showed that the protein of ‘Jinggi No. 2’ summer fruit and ‘Ningqi No. 5’ autumn fruit
were significantly different with others. The contents and compositions of all kinds of amino acids of the ‘Ningqi No. 5’
were the highest, but the percentage of amino acid components were different in summer and autumn fruit. Essential
amino acids in comparison with the pattern spectrum showed that threonine in five summer fruit varieties and ‘Jingqi
No. 2’ autumn fruit were conformed.

Keywords : wolfberry ; protein;amino acid
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