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Abstract. To evaluate the nutritional value of four kinds of \wild vegetables, and to provide reference for guiding the Yi

People in Liangshan to balance their diet and rational nutrition, the main nutritional ingredients included amino acid,
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fat, energy, vitamins and minerals in the fur species of wild edible vegetables were detected and studied using the national
standard methods. The four sp)ecies of wild vegetables were Cardamine tanguiorum, Aralia chinensis, Cirsium shansiense and
Smilax stans, which were favorite food of the Yi People in Liangshan, Sichuan Province. The results were as follows There
are at least 17 kinds of amino acids in these four wild vegetables, of which seven were essential amino acids, and a variety
were medicinal amino acids. Among the four wild vegetable, the content of glutamic acid in Cirsium shansiense was higher,
accounting for 0.41%, and the contents of aspartic acid in Smilax stans, Cardamine tangutorum and Cirsium shansiense were
higher, accounting for 0.80%, 0.33%, and 0.05%, respectively. The amount of essential amino aci(l/total amino acid
(EAA/TAA) and essential amino aci(l/non-essential amino acid (EAA/NEAA) of Cirsium shansiense were the highest,
which were 34.44% and 67.78%, respectively. Compared with the cultivation of root vegetables and leafy vegetables on the
Chinese Food Ingredients Tables, the protein content of Cardamine tangutorum was higher, accounting for 3.26%, and rich
in vitamins (VA, VB, VB2, VC, VE and p-carotene). The custom of Liangshan Yi People like the four wild vegetables is
closely related to their nutritional needs, dietary habits and culture. The results indicate that the four wild vegetables have
the characteristics with high energy, low sodium, low crude fiber content, good taste and rich in mineral elements (copper,
iron, zinc, manganese and magnesium) , and have high nutritional value and health benefits. This study provides theoretical

basis for scientific development and utilization of wild vegetable resources in Liangshan, and provides reference for the

development of agricultural diversity in mountain areas.

Key words: ethnobotany, Liangshan Yi People, wild vegetables, nutritional value

MEEYIT A TSIV S 20T SR BTy
FKEENEMHITE KM BV E 52 H TR S
BER A (AN AT B RO S ABEHY
SHERI i 1 B SR E D2Z B2 EHEAY S
F, BARSHVEFUTME AT e X e ARYFR K
IEEAh, B3 H AiA S — ek f o E R R i 2 st A
LI AT &Y ey e 22 2H 5% (Bortolotto et al.,
2015; Reyes-Garcia et al., 2015; Pinela et al.,
2017) 4t AR EEh K b &Y & o1 4
LR WY AR E T ERVE SRS AR
A B M, X Y BAR CREEFITI ]
iR B EEEEE W (Abbet et al. , 2014 Towns &
Andel, 2016 ; Omondi et al. , 2017):

ESHRPIEZ M E W EHTE IR 7
WriREE % HZ N ERH B2 AT B
F3e P B E WHMES (5587 5,2004 5K
EET,2014 HHERZE 2014) - D)1 RLER
IGREEMNE 2 ERRIVFREREX, FIEA LY
26577, AN AL 50%LL ECRILIEFEE G
JHSLE TP E 2016) o X —HIEK R HE iy,
J5T 73 SRR AR LY AR B s~ A2 B =
IR AR A ey © SFEIAEY) SR
R AAEEXENARR T REEREM

KHEARFIREVRERIE SRR 22560 (F AR,
2013) - EE R I T RIGEHE ) E &
Af 2 B b 5 R e = e DU A B 3, I R
ey B, RIEAEE K5 (Cardamine tan-
gutorum ) ‘#Z K (Aralia chinensis ) 4= C15l] ( Cirsium
shansiense ) F1#5FRF5 34 (Smilax stans ) o X UffE
SRR MG SR ( LO95) WA & 10 AR VB A 2
HEEE T BER iR/K L& e 4e e 2 it
1T T IE AT EEHE( 1999) W ELFEIEARLEN
N B IETE I 7T R L - 2 A A
AIAEAE R FHATIE S HT 4, T L At =Fh 752
EFROTHI o iRE o R, AT R L
TR B Y OB S22 T8 IR o I E A
AV AT AR B E R E 4554, fRIF
A& L B2 BT, SHOT VRS anf P e 58
M EYREEIC RIS

A MRS TE

L AT EFRIIAR I S

FAF BRI AT B SR PRy 2e B AL 1 M 2016
7 H 22017 O H AL R I DCHTHY BRGAEY)
FAEE N VIIENRIL3964 R N R B
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YT SIS & A S R R A T T 4t
UZLE I ASFHET 52115 B (55 50) ORI AL
TLUTARAE (L) /D075 50% 115 I A E 1 B
YeEH HEHEASER FAFIAMEQVS)®
T~ Ws=XUs/no={(H UVsFE iz YrtiyFI T

;T PEAE Y

40%

B ““FTRPTTEAEE(n=396) UsFERAIFIZ
Ty 2 4R ke e FH U7 vk 25 A% (Bortolotto et
al.,2015) - ()X EREFHEGIKE (3)
ZYIRE TR T IR EFE /D« BT DA EAR
AE A VU e e 0SS R AT iR (= )

R AR RERRIVUMEF S5

Table 1
izt 1B B B
Species Yi name Family Edible portion
[ VN apu weng zei TR} M
Aralia chinensis Araliaceae Tender shoot
BAEHERTE owu AR e

Cardamine tangutorum Brassicaceae

A=) Wu mugi gu i} iz

Cirsium shansiense zhi ke Compositae Root

PR aga la qu HE B

Smilax stans Smilacaceae Tender shoot
1. 26885k

BRI 2 B By SR TR (3
) FEAR (BEET ) B (I EET) AR 1)
(FR) M B &N & T By s T B
AR UL S F B B SR e E#E =K
FENPREFHTEERE 1E24 hiG R pEn TS
AR TAZ 206G 2 AR VKR N A TR AR T, B fa ik
N EA R LT B2 M B T AR5
P oo A T8 FR BT Y S ARSI
1.35 B ME

VOFHET 207K o2 il R FH BTk
(GB 5009.3-2016) FHEF ALy E = HIE e 0k
(GB/T 5009.10-2003) Jx 53 Bl E > KU fee0%
(GB 5009.4-2016) & [ J5i il & S P E &
72 (GB 5009.5-2016) HEALHYIIE = 2R L filife
72 (GB 5009.6-2016) J5E iy a8 i A i /K fig 2
(GB 5009.9-2016) 4= Z= AFI4EEZERNE
K R AHERORAE (£ (GB 5009.82-2016)  p-
SR N ZRAVINE SR SOAH 1 75 (GB 5009.83-
2016) 4R ZEBIHYIE K & 8O/ A i 4
(GB 5009.84-2016) #f:4= 2= B21YilIE R FH =24

Tender shoot

Four Liangshan Yi Peopled favorite wild vegetable species

UVs

Jishzs Lse value of B
. Sale price
Local use species Gt ko)
(%) JT* Kg
IKE P KD HoEsE 64 20

Boiled and making salad
fried making pickle

KE R B 55 10
Boiled and making
salad making soup

IR A ESE A B 82 10
Stewed with chicken or pork
e o 65 14

Fried making pickle

A 3% 4(GB 5009.85-2016) 44 2= CHIIE
R ERORAHE A (GB 5009.86-2016) A 4
BB Sl FHAIEERYINNE K H RS & S TR
KEHHEHEE(GB 5009.91-2017) SELFLHIINE
A EEEWE 174 (GB 5009.124-2016) AE&E 1T
BEEEGB/Z 21922-2008142.2.32%3K TiR/K(ba
YT EEEGB/Z 21922-20081142.2.82%Ek:

=ER 55

2 18 ERE AT

SRR E B AR U BT S R A 4 2
RIUFE2 - MFER2HTLIFH VUM EF S EH 17k
FHME AN S B S B 2.33
g - 100g-1 A=CIsfil& Sz (K {XF50.27 g - 100g-1
FEAR BB R Lo RSR B S B a R A
(ENIATEE=E S g S D= WAV LN NIV Ol 3
Ui R X Rk Bl H & L T F
% S AL F 2 AN - BIPEERY A
M= Bif= U169 g - 100g-1 - FRAHT& 250
T E&REERE 9041 g - 100g-l087iT

Il

g
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Table 2

ER-Niessidl B
Amino acid type Abbreviation
K14 G ff# Aspartic acid (g ¢+ 100 gi) Asp
Jr&0% * Threonine (g + 100 gi) Thr
24 &% Serine (g - 100 gi) Ser
rE@fE# Glutamate (g + 100 g1) Glu
H&E# Glycine (g - 100 gi) Gly
& Alanine (g - 100 gi) Ala
WE&E S Cystine (g - 100 gi) Cys
& ME * Valine (g - 100 gi) Val
Hfi &% * # Methionine (g + 100 gi) Met
S5 * Isoleucine (g - 100 gi) lle

=& * # Leucine (g - 100 gi) Leu
fig A M&# Tyrosine (g - 100 gi) Tyr
KN ENE * # Phenylalanine (g + 100 gl) Phe
4 &% Histidine (g + 100 g1) His
& lE# Lysine (g + 100 g-1) Lys
FE & fg# Arginine (g - 100 g1) Arg
Hi&Ji& Proline (g - 100 gl) Pro
S FEE S & Total content of amino acids (g + 100 gl) TAA
EAA/TAA
EAA/NEAA

EEF DREEN #-fIRERER TAAZEREE
Atgt - THE

EAA TR EIEIL

Amino acid contents of four wild vegetables

L N A

chinensis tangutorum shansiense Smilaxstans
0.29 0.33 0.05 0.80
0.09 0.09 0.01 0.09
0.10 0.13 0.02 0.10
0.41 0.39 0.04 0.20
0.09 0.15 0.01 0.10
0.10 0.16 0.01 0.11
0.03 0.02 0.00 0.02
0.10 0.11 0.02 0.10
0.02 0.03 Tr 0.02
0.08 0.08 0.01 0.08
0.14 0.12 0.02 0.15
0.06 0.06 Tr 0.06
0.10 0.10 0.01 0.09
0.06 0.07 0.02 0.06
0.13 0.13 0.02 0.13
0.11 0.19 0.01 0.15
0.07 0.06 0.02 0.09
1.96 2.20 0.27 2.33

33.57% 29.36% 34.44% 28.24%

73.52% 55.40% 67.78% 44.73%

o TrfoR (& H AT ARSI T /AR RS PR B

Note: * . Essential amino acids #. Pharmacodynamic amino acids TAA. Total amino acids EAA. Total essential amino acids. Tr means
below the detection limit or undetected in the currently used detection methods. The same below.

4 EACHPOR R4 11 &% 5 P& & &0 35 DA
RINE A &2 ae= 53n1790.80 g - 100g-1
0.33 g - 100gi 1 0.05 g - 100g1 0 FEAFIHSHFEES
fir& AR KIS &l 2 &39790.02 g -

100g-1, S=LAEWERFZ A & 0 H R R &R
250.02 g - 100g-1, 411 H FR A & B s i AT
RAWE B B R ARG o B EEAIRE AR 0
SHEM(EAA) S B ¥9°40.66 g - 100g-1,4
& B f{K {Z450.09 g - 100g-lO2f- Ty .0h
TR | RS SR (EAAITAA) B R &AL
%/ IR FE B AL (EAAINEAA ) sy o1
34.44%F[167.78% - FEPIEFAO/WHOHEZFAYFRAR

EHHAEN SEEANVERERRER TS
B 5 S E R A0% A AR RS IR
AR BELIEHI60% L (H ZF1E,2016) - AR
4= IRV EAAITAAE 22140%, HLEAA/
NEAAZAZE60%LL |- 577 73.52%F[167.78%, i}
HHAX P AT S 2B E i A R s Y E FRME
2. 28Ky R KBS fER Rl e
T ERNEERNEE

SRR SCEIPSIIRNE: 3 =3y Ul L ] i
fir7K 57 & 8 7980.7%~92.6% , H - SR EHE k% &
EivE /J92.6%, K BTN EE91.5%, AR
89.9%, 4[| &Ef K 80.7% - K7y & EAE
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Table 3  Contents of water content, ash content , carbohydrate, energy, fat, sarch, protein, crude fiber and protein
SR K5y T Kb EY HEE HERr SER HHET 4 EHR
WiTcT ve \etables species Water content  Ash content  Carbohydrate Energy Fat Sarch Crude fiber Protein
9 P (%) (%) (%) (KJ-100g-) (%) (g 100g1) (%) (g 100g-1)
(%N 89.9 1.00 4.76 137 0.3 1.6 1.40 2.64
Aralia chinensis
RIEHRRSE 92.6 0.94 1.47 95 0.4 1.2 1.33 3.26
Cardamine tangutorum
Eampiill 80.7 2.50 145 269 0.4 5.0 1.46 0.44
Cirsium shansiense
Lt 91.5 0.79 4.16 119 0.2 1.2 0.96 2.39
Smilax stans

0.79% ~2.5% [a] Hp4EOflEERS A
2.5% FHZIFBARL.00% Fiisidd & E il 7
0.79% - /K L&) & BT 1.47%~14.5% 7 [4]
HrpA4Ofil & i 7v14.5% HION §iReEa
(4.16%) Sk FE BRI y1.47% -
100 gEFEREFEALAYRE B 1F95 ~ 269 kI - 100g-17
fa] HrpA4RORIpYse RS B /9269 kI -
100g-1 HANHFEA(L37 kI - 100g-1) ZRACHAKTT
G ER(K 7795 Kj-1009-1 - f5H & EAE0.2% ~
0.4% [8] HH SR ACHERSEFIA-CIRIASH Y & &
770.4% K8 A7 0.3% SR L & E AR H
0.2% - 5100 g¥F 2k & E1E1.2~5.0 g~
(a] Hrp4-Ofl& S /95.0 g HROVRAR
(1.6 g) HAEHKRFAEIRHEE & BRI 50
1.2 g - fHET4ES B AF0.96%~1.46% 7 [F] Hfi4-
O & S 1.46% HAMEAR(L.40%) B
W& B 7970.96% - 455100 g¥f A E N
i &= 110.44~3.26 g 8] EAEHORF S BT
= 3.26 g H KEA2.64 g 4Ol B
{& 7 044 g
2.3 YR SRR

PSP A el 7 Diaweaa R AR SR
A5 BB E RS - HRATHD BIK S8
EHITTE S B Bk o Horp AR CURTE RN 4 Bk
FEFIEE RS AR EEAEE RS - V& B1E3.20~
4.16 mg - 100g-1= [&] HrpA4-flE SR &
4.16 mg - 100g-1 EZXJEHFRFEFL(3.37 mg -
100g-1) , AR & E K ~73.20 mg - 100g-1 - &

HA£0.72~4.22 mg + kg-LZ [A] HrpA-CIRIlE B
= 422 mg - kg-1, HIOEHAREEL(2.26 mg -
kg-1) AR S 8RR 790.72 mg - kgl -
ZE1r8.04~549 mg - kgl 8] HAfARCIRIEE
s 79549 mg - kg-l, HLZROUARAR(29.6 mg -
kg-1) iR S E (K ©79.43 mg » kg-1 - F¢5
HAE3.87 ~9.43 mg + kg-lZ [A] HrfEARE B
= 98.04 mg - kg-1, HZ AR $E(5.39 mg -
kgl ), & &K, /y3.87 mg » kg-l - & &
1F2.77 ~60.9 mg + kg-17 [8] H RSB,
47 60.9 mg + kg-1, L M4 H1]29.6 mg: kg-1,4
EWERFF S EaR 92.77 mg » kg-l - F5E 8 AE
281~756 mg - kg-1 7 [8] HA4-OflE &S
756 mg + kg-1, HICHHBA (444 mg + kg-1) ERACHE
KFEERK 28l mg ¢ kgl OFE S EAE218 ~
935 mg - kg-17 6] HA4-CRl&E S s 7935
mg - kg-1 HIHEAR(329 mg - kg-1) SACHEKTE
e R 218 mg - kg-l:
2. A%EEESEB R

SR AN DURpEF e 4= 2 & 8 DURAE
ek a s e MR - 4 EB2EELT
0.12~0.16 mg - 100g-1~ [6] HH AWK E &
Hrsy 290.16 mg - 10091 , LA AR F£4(0.15
mg - 100g1 ) , FBAHIA- 1Rl & & (K, /70.12
mg - 100g-1 - #4425 E & & 4F 0.086 ~0.967 mg -
100g-1~ [a] HH SRACWEKE 2 &= /v0.967
mg - 100g1 , HA N #HH#LE2(0.244 mg - 100g-1),
FEAFIAE O fl & B i /0.086 mg - 100g-1 - £
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Table 4 Contents of seven mineral elements in four kinds of wild vegetables
B ki) kil 53 2 £ i £
Wi7I§ vejztables species Na cu Fe Zn Mn ca Mg
9 P (mg - 100g1)  (mg - kgl)  (mg-kgl)  (mg-kgl)  (mg-kgl)  (mg-kgl)  (mg - kg-1)
A 3.20 1.38 29.6 8.04 60.9 444 329
Aralia chinensis
BIERPRSS 3.22 0.72 22.2 481 2.77 281 218
Cardamine tangutorum
il 4.16 4.22 549 3.87 17.2 756 935
Cirsium shansiense
PR 3.37 2.26 9.43 5.39 6.73 397 235
Smilax stans
S HEFERNELEREE
Table 5 Vitamin contents in wild vegetable sample
SR R ZEB2 R ZRE e ZEA e 2B detEZE C P-iHE &
W'T; \t bl . Vitamin B2 Vitamin E Vitamin A Vitamin B Vitamin C p-carotene
fld vegetables specles (mg - 100g1) (mg - 100g1) (Mg - 100g-1) (mg - 100g1) (mg - 100g1) (Mg - 100g-1)
WA 0.12 0.086 Tr Tr 4.07 Tr
Aralia chinensis
RIERPRSS 0.16 0.967 27.2 0.06 50.3 1.74X103
Cardamine tangutorum
eyl 0.12 0.086 Tr Tr 4.07 Tr
Cirsium shansiense
iR 0.15 0.244 15 Tr 2.35 1.72X103
Smilax stans
A RA AR R EER SR HEE T i AG . WS 7 M= =N IS8 a1

EETERER A S BRGE 27,21 100g1 , B5i%
P 151G -100g-1 - B EBGEEIERkT 3 3G
Bek& Y, 290.06 mg - 100g-loZfEE 2 C & BT

2.35-50.3 mg - 100g-1.7 [a] HARIEWORFT &8 3. VEFE T

Bers /950.3 mg - 100g-1, EACRBAAIA= IR
(4.07 mg - 100g-1) , #HiAFEE & B A (K 22.35
mg - 100g-1 - p-EHE [ ZR (AR R CHORSFRIBA
B SRt kSF e8RS N
1.74X10 === 100g , EZ Y #ERFHTEE(1.72X 103
Mg - 100g-1):

gR_ERTH R ULEE RS B VUM ST S PR R
g rh B J e B R i BRI R AL
B EH AR SRS P ORFR TR
o iZKAEEY) gE R TEky AT HE I UTER
B kG RS B RS W R R

BB BT 2 RF HE
VAN IRE A QS NP U S TR NI S
REFEREE N CGREE 1999 XZfE 2008 )
B EEL AR SR IR 2% B BT & & AR 0E
R LIRMX ARG ERs KINZLRABEAH
TIRATFHLLE O TIRE BT AT LR BT
I g BAA TG IERIWE R 7 B E R Hih =
T BT T E B s (2275 #:57, 2014
AR, 2017) - FBARFT S 2R T DB 2k
BENEE, CRBEEY EEEAT/EaTIMER
2K DU AL ANREAE B DS I AR E o7 (EhE
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R e B 3 o (U AR A E S G AR
AR 2015) - FEE K[ TR 2L
S LRI EENE (F277 45, 2014) , H & IE NE
e FORH S 0 2 BRI & 55T (X e S5, 2017),
PRI [ 33X DU 52 22 BIL e 4A IXUR AT 1R © ik
S DU SE SR Al e R AR © 52
Sl 2 TR K S (E E N AFISCE I DEE
HITHRL » Fre BB AR Rl A RIPFICE T DI AR
FIPE F (X E544,2008 & AT4RE,2000)-

5 (hEEYIRTER) (4 H R,2004) 85
FERFERECNTEE (1.8220.93)% HHEEE: 5
(BRI E E T2 & 51K 3.26% « FERK 5AE
PR RIS £ ZE T 2 7K 57 (89. 9% 92. 6%
91.5%)F1HK 4Y (1.00% ,0.94% ,0.79%) 5 (h[EHE
YRy ER) HrakEEI S E P& K5y (193,59 ¢
2.10)% F1}K5r (0.91+£0.36)% LLEAHL - 4
CIRIFT & 7K 53 (80. 7%) 1K 773 (2.50%0) 5 (H[E]
Bk ) RORRERAR S IE SR Koy
:(91.58+3.35)% EEEI(K KiraE (0.811f
0.28)% %5 o PUMPETSZRAT & AERT (0.3% 0.4%
0.4% 0.2%)LL (FFEeRkITFR) FIREFEE
:(0.15+0.05)% FI3E2k& & (0.19+0.15)%
T e MEOR BRIV RSN 234 Bl & i 7Kk
EYEE4.76% 1.47% 4.16%) 5 (F[EHEYIK
rEe) TREEEAISEZE (3.50+1.37)% EthEAH
L AR &K EEY)(14.5%) 5 (R EEY)
o) FARSEEE (6.30+£2.82)%  EEEARNTEL
= POy 245100 g AT EE & (13795269
119 KI) 5 (R EEWIE T Z2) PR RS
:(82.38+34.38)kJ FN3Z25 (53.14+21.08) kJ
ELE AR e e FH AT 4 (1.4% - 1.33%  1.46%
0.96%) 5 [EEYI R o322k (2.561
1.08)% CLESAHHNTRME RS Eaaf - &
TERRF & Mg 4 (VA VB VB2 VC VEFR]
O-tHE ), e B X UM Er s H
VCE&E(50.3 mg - 100g-1) 5 (FEEYIEITZR)
PRI SE2EVC S & (15.53£18.28) mg -
100g-1 bEEAENE S « BB T R S AR
ETENIRE R VIMH SR T E T EI B S S BAR
HYAE RN LEE AL MITT S B - BABYH

40%&
& R TG ETT B SRR —E a2
CEEBAIEER 2006) o VU S 1757 8
(0.72~4.22 mg * kg-1)$%(8.04~549 mg * kg-1):
£%(3.87 ~9.43 mg - kg-1) £#(2.77 ~60.9 mg -
kg-1) £%(218~935 mg - kg-D)EES (T EEYIH
) PAREEARSEZE )54 (0.1~2.3 mg -
kg-1) #£(2~5 mg' kg-1) ££(1.2~5.8 mg 1 kg1 ):
£1(0.4 ~3.3mg * kg-1) » ££(90~330 mg * kg-1)#l
RS2 ) dE (Tr~ 1.0 mg - kgl ) 8%
(2-39 mg * kgl ) 4%(1.0~5.6 mg * kg! ) %
(0.1 ~8.0 mg * kg-1) » ££(70~720 mg * kgl )ELER
FENS & U 2 5 AN (3.2~4.16 mg -
100g-DyE Bl T (FEEYIRFR) EHR
325(54.3 ~ 306.0 mg - 100g-1) FlH3E 2 (9.2 ~
4452 mg - 100g-1)#h & ELHE
3. 2Tt EFSERYE SR SR LSRR IR &S] AT
XABHIR

VPR AR iKY T R XA — SRR 72
RV A A R GEREADERR AR, 2007) - i
UERIEZ EIEFI RS BRORZER 5
VSRS A AT BRI E. RIE SR H IR
BTG ESR B RS By A DA RS Y
it g R EO T B MME TR S
EFR o TR B E SL R ALl B e iy
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