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R AR (25.66%) Fodr HRIBR (11.08%) wehl i ; £vkl, AHaF #Ehfelrhi ik, Sfkid, “HBRE’
Aok, Sfekfedfkmk R K, MAMSH AN, Aok, FREBRAREMAREREE L RHESHH 0.964 F=
0.955), FE5ETAAKRZHEMAN, (& ] SLFHHFERRART, 3 RMT, BRI & EAATAA R4F
AT RILBR 0 F KRR, BT ERERAR TG ERR, Bokikiz, Flatsiok 4 RAN, ERNELF 2oRm
THhE2AARAF, RESEAFARPLET., B 1 A44525

KB AL Ar; M F Bl RARAR; BT E

hESAS: S795 XEkFRERE: A NERS: 2095-0756(2026)01-0116-09

Quality and flavor evaluation of bamboo shoots of
3 Chimonobambusa hejiangensis cultivars

YANG Lifan'?, YUAN lJinling'?, ZHAO Dandan’, WANG Jiye'”, XUE Xingfu’,
ZHOU Xiang*, YU Lei'?, YUE Jinjun'?

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China;
2. Zhejiang Key Laboratory of Forest Genetics and Breeding, Research Institute of Subtropical Forestry, Chinese
Academy of Forestry, Hangzhou 311400, Zhejiang, China; 3. Anji Bamboo Exposition Garden Co., Ltd., Anji 313300,
Zhejiang, China; 4. Forestry and Bamboo Bureau of Xuyong County, Xuyong 646499, Sichuan, China)

Abstract: [Objective]l Chimonobambusa hejiangensis is an excellent bamboo species for bamboo shoots.
Studying the differences in quality and flavor of bamboo shoots among different cultivars can provide

significant references for targeted breeding of superior cultivars. [Method] The 3 Ch. hejiangensis cultivars
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were selected as research objects, with Phyllostachys edulis, Ph. violascens, and Bambusa multiplex as controls.
Nutritional components, amino acids, and taste indicators were measured according to national standards.
Quality and taste evaluations were conducted through difference analysis and correlation analysis. [Result]
Ch. hejiangensis shoots exhibited higher soluble protein content and EAA/TAA ratio compared to control
bamboo shoots, while total acid, tannin, total amino acids, and bitter amino acid contents were lower.
Significant differences existed among the 3 cultivars: Ch. hejiangensis ‘Mantianxing’ showed the lowest total
acid (0.85 g-kg ") and tannin (364.67 mg-kg '), lower than Ch. hejiangensis ‘Qiaobaixue’ and Ch. hejiangensis
‘Dawujin’. Ch. hejiangensis ‘ Qiaobaixue’ had the highest total amino acids (2 288.4 mg-kg ') and essential
amino acids (785.8 mg-kg™'), while Ch. hejiangensis  Mantianxing’ achieved the highest EAA/TAA ratio
(0.36). Ch. hejiangensis ‘Qiaobaixue’ had the highest proportion of bitter amino acids (26.67%), whereas Ch.
hejiangensis ‘Mantianxing’ showed the highest proportions of umami (14.25%), sweet (25.66%), and aromatic
amino acids (11.08%). In taste evaluation, Ch. hejiangensis ‘Qiaobaixue’ exhibited the strongest bitterness and
astringency with the weakest umami, while Ch. hejiangensis ‘Mantianxing” had minimal astringency and the
strongest umami with umami aftertaste. Correlation analysis revealed that tyrosine were most positively
correlated with astringency(»=0.964) and bitterness(7=0.955) and moderately correlated with tannin.
[Conclusion] Ch. hejiangensis shoots possess superior nutritional quality. Ch. hejiangensis ‘ Qiaobaixue’
excels in nutrient and amino acid content, its strong bitterness limits palatability. Ch. hejiangensis
¢ Mantianxing’ , with enhanced umami, reduced bitterness, minimal astringency, and optimal amino acid
composition, demonstrates superior taste and nutritional value, making it the most suitable cultivar for shoot-
oriented breeding. [Ch, 1 fig. 4 tab. 25 ref.]
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KFEH, BRIRER, BT BRI SR A g
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Table 1 Nutrient content of bamboo shoots

(== PR/ (mg- g™ A PERE (mg- g™ BR/(g kg™ HR/(mg- g ") B /(mg-kg )
KiEISEN 1.67£0.10 a 19.07+1.07 a 1.13+£0.24 ¢ 4154024 a 482.67+23.03 ¢
THRA 1.67+0.03 a 18.80+1.00 a 0.85+0.07 d 4.05+0.36 a 364.67+14.01 ¢
‘KR4 1.73£0.04 a 17.70+1.12 a 1.00£0.09 cd 4.13+0.45 a 426.00+55.65 ¢
EM 0.77+0.23 b 21.03+4.49 a 1.46+0.21 ab 2.68+0.71 b 2 884.67+901.89 a
G 1.56£0.03 a 16.43+0.25 a 1.61£0.01 a 0.49+0.08 ¢ 1353.33+318.90 b
i) 1.66£0.10 a 11.77£0.82 b 1.25+0.08 be 0.24£0.07 ¢ 1539.33£145.41 b
¥i{E 1.69 18.52 0.99 411 424.44
5 % 3.46 6.59 16.99 7.20 13.27

YL R P IE R s R —MRROR R NE SRR SOR AR RIAT AL 22 5 B3 (P<<0.05) 5 ¥9MEAR 3 MR LT ITHIRAR Y
{8 A5 REAR G I = R E

H18.52mgrg !, mTERAFMEN S, BT RS, Hp A BnIE e R S, N
19.07mg-g ', HKE GHRE" fl “KRE%

R TR Fof ) P o R 40 025 57 3 (P<<0.05), T MR R B, M 161 gekg!, WK
B BRI R B AR, A 085 grkg s AT AR ERRIIMEN 099 g kg™, IRTEMHE. F
RS, Hoh “HAE AR RO, M 113 g kg

BVTTTAT 3 A b ol %) B R o 4 B0 3 s T BB A (P<<0.05), 3ANARFPIRIZE N, HMEA
411mg g, H, “MAFE HEREESEURR, b415mg g,

T AT AU 2 S T H AR (P<0.05), 7 2884.67 mg-kg', “WRE T FE
A, AUA 364.67 mg-kg o AVLH T HR T R BOE R 424.44 mg-kg ', AILITAT 3 AR
PR BRERALE, AYEERTENH . FIHMENTH (P<0.05), Kb HAE MR THR
WO R, M 482.67 mgr kg, HIKE KB4 M WHRAE .

S RBOTHIRY 3 AT AR S R U, R 16.99%, HUKCHERT, O 13.27%, W]
BHEEA . AR R RS R BITE 10% VAR, 3 R SR A 105 7 e S R s S
FERIAE SRR AT [, HAbRS 22 AT RN
22 MESEBRRESH

20K HAIEEMAEIE] 18 FhE IR, ANERLTER 8 FPE LR, BRI, HA 7 FrE
6 AR LA . BTN SRR i B s, i 3090.0 mg-kg ', TR RVESLRR T
SPEEAR, R 1529.6 mgekg o 3 AR SRR AV AT SR B AR IR R A B 2E R AN, (BB KT
XTHRATSF (P<<0.05). “fHHE’ BT & 5L dim =, 8% 785.8 mg-kg™!, “THRAE’ BT
RIS BIAR, F5472mg-keg's  MHAT M “REE WELTHEILR (7 F) Fansfiel i
FETEMN (P<0.05), H VHRE MU TERR S E KT HEIMET (P<0.05). AILHT
3R I LT AR (EAA)Y B E AR (TAA) ZRARE, #BEmTEME . HEMETE
(P<<0.05), Hrr “WRE &, 15036

FILERFW] . BATEAOE R IR TR RO G s, TR AR S LR TR B
ik, 1A 3847 mg kg™, ‘KREE N, N 24.44%, FILIFT 3 A SFRAT 500w R 2 S 1R o+
SEE S RERARE, WBERTEMAEN (P<0.05); BHFRNERZERTE SRS, B
3242 mg kg, CUHRA MUEFREEEER S ik m, R 14.25%;  AEAE RTTR SRR R A
B, N SS8lmgeke!, HHTET KBS MEMAZEERARE, BB ESTHATH
(P<<0.05); AVLIFAT 3 A SR AT A0 05 A 2 BE R o i 4 50 1 IR T IR BATREAT (P<<0.05).
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Table2 Amino acid composition and content of bamboo shoots
e R 1 734U (mg kg ™)
RAFFR(Asp) 24/ F B (Ser) BEFR(Glu) HEBR(Gly) N (Ala) PEEER(Cys)  ERER(Tyr)
KEIEE 214.0+23.6 ab 213.0+451.0 a 42.3+15.9 ab 54.843.8 a 93.9435a 15.1+4.1 ab 140.346.4 ¢
WRR 181.3+24.9 abc  153.0+29.1 ab 36.7£16.1 b 41.5+13.2 abe 57.6£10.7b  10.8+2.3 be 78.4£1.6 ¢
REE 2220421 7ab 20474347 a 45.8+11.3 ab 52.4+2.5 ab 75.0£13.7ab  13.4£5.7 abc 96.8+10.6 ¢
EM 256.3+51.1a 121.24358b 67.8474a 19.4+10.8d 64.7+39.8ab  4.7+2.6d 1770.0£752.9 a
w 148.4£79.9 be 135.0423.5b 64.9+22.9 a 28.5+4.8 cd 24.6+2.4 ¢ 8.85.5 cd 581.7+197.2 be
Eedu) 121.0+18.5 ¢ 136.0+12.8 b 26.6+2.1b 38.9+1.1 be 66.4+11.6ab 18.2+7.8a 932.0+214.5b
e 205.8 190.2 41.6 49.6 75.5 131.0 105.2
55 A% 12.64 21.92 30.01 17.66 22.55 29.77 25.30
e FFER it /34U (mg kg ™)
V-2HTHAGABA) & (His) &R (Arg) MR Pro)  AFEM(Th)  ABEM(Val) ABZEIR(Met)
EEIEE 317.0+84.1b 176.0+4.4 a 149.0+12.5 a 87.145.7b 109.4£9.0 ab  112.045.0 ab 58.2+3.4 ab
GERAE 222.7+34.5¢ 67.1223.9 ¢ 88.0£30.7 be 453+74b 95.0419.1 bc  74.9£15.3 b 43.4+4.0 be
N 384.7426.1 b 161.0424.0 a 121.7+18.9 ab 56.048.2 b 133.0¢17.4a 116.3+8.6a 59.1+4.3 ab
EM 104.6+27.2 d 79.6+29.4 be 46.9+4.7 d 63.3£16.0 b 46.1+14.0e  78.7£30.7 ab 27.5+139 ¢
E10) 502.3+432 a 94.5+38.9 be 116.9+25.5 ab 54.0+9.9 b 64.7+5.1de  114.1£31.3 ab 53.9+19.1 ab
BT 188.0+37.5 ¢ 125.6429.2 ab 63.4£9.9 cd 230.7483.3 a 80.8+12.5¢cd 105.0+16.5 ab 72.5+14.1 a
B 308.1 134.7 119.6 62.8 112.5 101.1 53.6
75 5 B % 25.97 37.71 25.74 29.68 18.04 20.26 14.65
prp— AR TR (mg kg ™)
ARREHMR(le)  AREM(Leu) AWILNEF(Phe) ABEM(Lys) TAA EAA EAA/TAA
KIEEN 82.6+5.6 ab 164.3+21.6 a 111.0£12.1 ¢ 148.3+5.0 a 2288.4+140.0 ab 785.8+33.7 a 3403 a
RAE 56.7+4.2 b 83.5+7.7 cd 91.1£34 ¢ 102.4+30.1 be 1529.6£182.5b 547.2£70.6 b 3.6£0.1a
‘Rog 77.3+4.4 ab 120.7+9.3 be 130.7£11.9bc  146.3+21.2a 2216.9+187.2 ab 783.4+71.1 a 3.540.1 a
EMN 71.3+28.7 ab 76.9+31.5d 90.0+21.7 ¢ 101.0+32.6 be 3090.0+1013.12491.5+162.9b 1.6£02 ¢
Gy 92.1+20.8 a 129.3+29.9 ab 161.0433.0b 130.0+17.3 ab 2504.8+530.5a 745.2+153.4a 3.0:0.1b
BT 91.1£7.9a 151.321.1 ab 209.0447.1 a 69.5+7.1 ¢ 27257433552 779.3+52.1a 2.9+02b
Wil 722 122.8 110.9 1323 2011.6 705.5 3.5
5 HU % 16.38 28.52 16.32 20.77 18.37 17.37 4.36

B AL ATEAEM; EAANRLEEIERR; TAA SRR BiRH FRERER; F—VRRARRE/ NG T REIR AR E P 22 57
B3 (P<0.05) ; HHIR 3 MBI ARTFIIME, B REEESTTTTHE R R H

*3 FERIERRESHEMGL
Table 3 Contents of flavor amino acids of bamboo shoots
IR FENR Ik 2 SR IR 2 LR IR
P2l
B E/(mg-kg™") /% FRESE/(mg kg HH/%  BESE(mg-kg) HH/%  FRESE/(mg kg /%

KEISEN 610.3£30.7 ¢ 26.67 256.3£27.3 ab 11.20 558.1264.0 a 24.39 2513459 ¢ 10.98

TR’ 384.7429.2 ¢ 25.15 218.0+40.9 be 1425 392.5463.2 b 25.66 169.5+4.0 ¢ 11.08

‘Kb 541.8+40.4 ¢ 24.44 267.8+14.6 ab 12.08 521.1+49.9 a 23.51 227.54225¢ 10.26
EM 2 086.9+846.5 a 67.54 32424544 a 10.49 314.6+112.8b 10.18 1860.0+£760.7a  60.19
wT 1078.24308.0bc  43.05 213.3+102.5 be 8.52 306.8435.2 b 12.25 742742293 bc  29.65
EEid) 1488.5£298.7ab  54.60 147.6+18.6 ¢ 5.41 552.8+61.5a 20.28 1141.0£260.5b  41.85
HfH 5123 25.24 247.4 12.51 490.6 24.52 216.1 10.78

UL BRI T EREZS Wl —MRR R NG F 2R 2 5 W (P<<0.05) 5 HMEAE3 NG L M SRl AT S5 10E .
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GRS R T HARE & 5 SRR RBVMRUC AT #3847, KRR RBE” . “HA
T B/AT, H, WTAREREKR, AT AT RRREMIC S S SRR EIREARE MK
NEERT. WAL CWERAET . HBEET . CREE | BT, b, SETERERIEIRER K THRE
MREMRICH BT, “HES  BERET . CREET | T 38, K, BAARIHR R
K, BULTTHT 3 A AT AZTEN . 6 FAT FAIRVR R B AR TIOR3 DRI (] RHE I O A

®4 GIAMEMNBROIFMEOKEFHITES
Table 4 Electronic tongue scoring of bamboo shoot flavor of Ch. hejiangensis and control bamboo species

PrgFm TR TR il I S IS LU TR [k SELR [k

EEISEN 11.92 6.02 3.87 8.55 -11.47 —27.24 0.48 0.38 2.33
ERE 9.38 0.37 3.75 9.07 -14.29 -27.99 -0.18 -0.11 2.58
N 9.93 2.62 3.69 9.03 -13.38 -28.11 -0.10 0.11 2.15
E 8.60 0.52 4.12 7.38 -15.89 —24.55 0.02 0.18 2.14
G 6.99 2.30 3.53 10.30 -11.10 -28.41 -0.33 0.14 4.10
EEid) 7.05 1.86 0.49 9.78 -9.75 -27.67 -0.36 0.01 4.42

24 HIIAMEEERS OKKEXE
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Figure 1 Correlation analysis of flavor, nutritional components, and amino acid indicators of Ch. hejiangensis shoots

3

Py TETT ) b 58 A LA F- SO L8 TR 5 BRI, AN [R] 7 b K A7 i [] 19 35 4% 22 S (1A &
FOE TR EA DS ARWPFEXSE VLI 3 AN AT 55 K 3 FhowS BT S0 8 37 10 5 i 7T AR E
TTRGENT, 48 T AT AT B IR XRRE S N AR IR T T Y 35 22 5 0 B VLAY
GlRR RMMUFRLEE T, HATAE RN S E IR T Ea s kG E” |, B
VE Ao AR T g

WEFR AT, PP B R 2H R S T B R IR LG A0 DE AT 0 SR M (Y B R



122 WroIL R R K A R 2026 4E2 H 20 H

PRl T AR RS E SR, R Z SR T AT Ch. quadrangularis . 2RAT Bambusa oldhamii
FIWRAT Dendrocalamus latiflorus 54T 008 2 Y, KB AT 5509 25 11 o i 40 B i=r (37.3 gokg ™),
EAA/TAA ficis (0.44), BA T @I EFRME. R A1V 0 a8 o it 50805 15
MR, HATLHT 3 /N5y EAA/TAA 3JME (0.35) i/ 4 1L J7 7 (0.23) MR L7 77 (0.21), 2 A BTREAR
B, Hrp WRAT MRS (TAA) BT /- BUR A 2 B TE T Rs Ak, {HH EAA/TAA ik
0.36, It DA UM A B SR 4141 (WHO/FAO) HEFEM BEARZE AR HE (0.40)8), FRIAHA
TR BUE A A NGB TR K

BRFEAE M B o A7 9000 PR R B2k | T R R R S5 R o 2 R A b I) VS i U, AT i
B HRR . BTN R SARFET A ORI RE TR, SV AR T RSB T AT ERE
Prof, Hoh WA MR B BOR AR (364.67 mg-kg ™), 5 HHL TGN R AR AR (0.37) AL
XN o 3% 5 BRI AP ST BT VR R RRAT 5 2R T B G5 IR A EIE . ARG AR SR S b itk — 25
LKW BT RS ER RN B EADC, SRR B IEADC, XM T WRE IR A
et H2 GERET WAL S X, XA AR SRR AE R A A B G, YU SR IE AR
T ZH 25T B B R XA S50 R R T A A5 T

Ui B SR AE AR MR N RV 2 A B R rh i i s A 6, R IPM S T SRR AR
2H O U BA DGR, TR R B 2R 2 R A7 e 22 51 b LU A SA i R 2 R R o o
U (4.19 mge g D), AT Ph. nigra R 5T Ph. prominens 55 2 BEIR 5t et 43 B e 14 DRy R 2 i
B2, a5l 63% F 74%5Y . ASBHEGERGIN ) 6 Fh 55 v 5T o3 Bl i e Y R IR A R IR A R,
B AN EIREATEIR 5 IR B T 67.54%. R SEIRENT AR FEOoREZ —, HBTsm 0 Bomeh 2 g
S AT SR FUBCRXUR Y ARBFRE A CE AT iR . BRETR . Rov AR . 2R 3 PR R 5
WRE R EIEADG, RPWENTES LT A RIE Rt EAEEEN . WRE Wi S Ei
HR 2B AL, Hoh iR B /- 50l 78.4 mg-kg™', X —45 5 ikt —2.

4 i

HEA. BT RT3 M RATRAR L, 3 AN G VLA SR S AT R AR 5 AT R B 5 A
B, RS T IR A B AR, BT R A EOE A O BTN 015 4%, M AR TR S
EAA/TAA #5, YHES R 705.5 mg-kg ™' #10.35, E—MEREHNF . SV T ERNARRIEIR S
P 2 [ 2 B A OGP, P i SR X TR E i e K. BV TR — M R EE WM H M, g
HA R CBRAFRE S AT TR TS T M AT S i DA B o KB TF AT ARk
EMREO, WRAE WA 037, A& HAET M 1/16, HEA AR EE R FIE /N
Bk, SRR A, R CUSRAVE SR B TILA A, B WERAE AR AR
TR S

5 5F ik

(1] HGR, B, 22828, & IR EXT &1L T & S A 02 it o (1], 5T IR, 2006, 4(1): 13-17. MA
Guangliang, WANG Guangjian, LI Chengxiang, ef al. Study on the effect of altitudinal gradient on changes in shooting
thythm of Chimonobambusa hejiangensis[J]. World Bamboo and Rattan, 2006, 4(1): 13—17. DOL 10.3969/j.issn.1672-
0431.2006.01.004.

(2] XUBRE, AL, MoK, 2. S TLIr Pr Al r 7 13 B[R Fp I8 5 4 9538 3 e w5 [0]. i pfolk B4, 2012, 32(4):
37-42. LIU Yuejun, WANG Liping, FU Bing, et al. Nutrition components in shoots of different provenance of
Chimonobambusa hejiangensis and C. Pachystachys[J]. Journal of Zhejiang Forestry Science and Technology, 2012, 32(4):
37-42. DOI: 10.3969/j.issn.1001-3776.2012.04.009.

(3] XUBRES, MIHTLL, k5 W1, 25 S V007 P51 Rl 50040 L], #7 VEMOL B4, 2012, 32(5): 26-29. LIU Yuejun, LIU
Xinhong, LIN Xiuming, et al. Experiment and evaluation on introduction of Chimonobambusa hejiangensis[J]. Journal of

Zhejiang Forestry Science and Technology, 2012, 32(5): 26—29. DOI: 10.3969/j.issn.1001-3776.2012.05.007.


https://doi.org/10.3969/j.issn.1672-0431.2006.01.004
https://doi.org/10.3969/j.issn.1672-0431.2006.01.004
https://doi.org/10.3969/j.issn.1672-0431.2006.01.004
https://doi.org/10.3969/j.issn.1672-0431.2006.01.004
https://doi.org/10.3969/j.issn.1672-0431.2006.01.004
https://doi.org/10.3969/j.issn.1001-3776.2012.04.009
https://doi.org/10.3969/j.issn.1001-3776.2012.04.009
https://doi.org/10.3969/j.issn.1001-3776.2012.04.009
https://doi.org/10.3969/j.issn.1001-3776.2012.04.009
https://doi.org/10.3969/j.issn.1001-3776.2012.04.009
https://doi.org/10.3969/j.issn.1001-3776.2012.05.007
https://doi.org/10.3969/j.issn.1001-3776.2012.05.007
https://doi.org/10.3969/j.issn.1001-3776.2012.05.007
https://doi.org/10.3969/j.issn.1001-3776.2012.05.007
https://doi.org/10.3969/j.issn.1001-3776.2012.05.007
https://doi.org/10.3969/j.issn.1001-3776.2012.05.007

43 B4 1) W IWLAE A TLT5AT 3 AR bl R 5 S ERIEARY 123

(4] ZRUE, XUHETT, (LB BE, 2. 8 L7 A7 5598 30 20 X e 2 A (D). 22 BRI E, 2022, 40(3): 273-280. ZHU Xiao, LIU
Yanjiang, WU Mingli, et al. Comparative analysis of nutrients from bamboo shoots of Chimonobambusa leishanensis[J].
Non-wood Forest Research, 2022, 40(3): 273—280. DOI: 10.14067/j.cnki.1003-8981.2022.03.030.

(5] ZRBH. 40 L5 A7 S ) B R i) S5 2 ML AT 5 (D], SR FH: SR 91 k2%, 2022, ZHU Xiao. Study of the Coloration
Mechanism of Bamboo Shoot Sheaths in Different Varieties of Chimonobambusa utilis[D]. Guiyang: Guizhou University,
2022. DOTI: 10.27047/d.cnki.ggudu.2022.001065.

[6] #mdedke, mbts, sy A, 8. 5 MR (557 i B Wb L D7 A 98 0 B o3 M S DD £ R} 27, 2022, 43(6): 303-308.
YANG Jinlai, GAO Guibin, ZHANG Fusheng, et al. Quality analysis and evaluation of five cultivars of Chimonobambusa
quadrangularis shoots with color shell from Jinfoshan mountain[J]. Food Science, 2022, 43(6): 303—308. DOI: 10.7506/
spkx1002-6630-20210414-199.

[7] YU Lei, YUE Jinjun, DAI Yaxing, et al. Characterization of color variation in bamboo sheath of Chimonobambusa
hejiangensis by UPLC-ESI-MS/MS and RNA sequencing[J]. BMC Plant Biology, 2023, 23(1): 466. DOI: 10.1186/
$12870-023-04494-3.

(8] BTk, Wiz, EFHW, 4. F DIl G-250 Y kg wE S pal i RS A s & & (1], g R4l (AL ARk
WR), 2006, 15(3): 235-237. ZHAO Yingyong, DAI Yun, CUI Xiuming, et al. Determination of protein contents of Radix
aconiti kusnezoffii using coomassie brillant blue G-250 dye binding [J]. Journal of Yunnan Nationalities University (Natural
Sciences Edition), 2006, 15(3): 235-237. DOI: 10.3969/j.issn.1672-8513.2006.03.018.

(91 Al gt 3 it Jo s B AT . 325 R F il it v T 8 P 000 5 e Sl 125 NY/T 1278—2007 [S]. bt e
N B FE AN Rl B . Vegetable Quality Supervision and Testing Center of Ministry of Agriculture. Determination of
Soluble Sugar in Vegetables and Products Shaffer-Somogyi: NY/T 1278-2007[S]. Beijing: Ministry of Agriculture of the
People’s Republic of China.

[10] E K5 B8 FLE R . £ 5 22 4 E GOm0 Th SRR I 7 - GB 12456—2021(S]. dbat: i EbRf i At 2021.
State Administration for Market Regulation. National Food Safety Standard Determination of Total Acids in Food: GB
12456-2021[S]. Beijing: Standards Press of China, 2021.

(1] B, £ R, UskAR, 55, 257 HEF il UG I g vk W] i I s SRk b A . A HLIR AR R LY. SR R,
2016, 32(4): 277-282, 287. MO Runhong, WANG Fumin, NI Zhanglin, et al. Simultaneous determination of sugar, organic
acids, and vitamin C in agricultural products by ion-exclusion chromatography with refractive index and diode array
detectors [J]. Modern Food Science and Technology, 2016, 32(4): 277282, 287. DOI: 10.13982/j.mfst.1673-9078.2016.4.
044.

(12] [ 5 b Wi B A B Jmg . AL ) v 3 8 A R TR 119 9 A2 - GBJ/T 30987 —2020[S]. b 5 v [ 4 vfiE i B AL, 2020.
Standardization Administration of the People’s Republic of China. Determination of Free Amino Acids in Plant. GB/T
30987—2020[S]. Beijing: Standards Press of China, 2020.

[13] REiks, RS, Brax ik, 5. 2 T 73 HOR RS20k A BOTAN 0], A0l TR 241, 2011, 27(11): 378-381. WU
Ruimei, ZHAO Jiewen, CHEN Quansheng, et al. Quality assessment of green tea taste by using electronic tongue[J].
Transactions of the CSAE, 2011, 27(11): 378-381. DOI: 10.3969/j.issn.1002-6819.2011.11.070.

[14] RAR, AR, VP 0] R [A) LED DG B0 8 A OB 52 BRI 1 5200 [T W LR BROR 272741, 2014, 31(2):
246-253. WU Genliang, ZHENG lJirong, LI Xuke. Effect of different LED sources on the quality and yield of overwintering
pepper in the greenhouse[J]. Journal of Zhejiang A&F University, 2014, 31(2): 246-253. DOIL: 10.11833/j.issn.2095-0756.
2014.02.013.

(151 KB, KOAEMS, Jrfh, 55, AT 5P IR MR 58 T2 8000 10 77 22 5 4007 (7). Wi V0 AR 7 e 274, 2010, 27(6): 845-850.
ZHENG Rong, ZHENG Weipeng, FANG Wei, ef al. Shapes and nutrients of Dendrocalamopsis oldhami bamboo shoots in
12 production areas[J]. Journal of Zhejiang Forestry College, 2010, 27(6): 845—850. DOI: 10.3969/.issn.2095-0756.2010.
06.007.

(161 PUFIHI, 224087, BRUUPK, 5. MRt el o o BB AL f AT AR AT 800 5 5 13897 43 IR 34 LI/OL ). B st pfoll 2241 (1A 4K
Bl 2% i), 2024-09-27. https://kns.cnki.net/kems/detail/32.1161.S.20240927.1018.008.html. FAN Lili, LI Yuxin, CHEN
Shuanglin, et al. The relationship between bamboo shoot quality and soil nutrients in severely degraded Phyllostachys

violascens forests with mulching[J/OL]. Journal of Nanjing Forestry University (Natural Sciences Edition), 2024-09-27.


https://doi.org/10.14067/j.cnki.1003-8981.2022.03.030
https://doi.org/10.14067/j.cnki.1003-8981.2022.03.030
https://doi.org/10.14067/j.cnki.1003-8981.2022.03.030
https://doi.org/10.14067/j.cnki.1003-8981.2022.03.030
https://doi.org/10.14067/j.cnki.1003-8981.2022.03.030
https://doi.org/10.14067/j.cnki.1003-8981.2022.03.030
https://doi.org/10.14067/j.cnki.1003-8981.2022.03.030
https://doi.org/10.27047/d.cnki.ggudu.2022.001065
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.7506/spkx1002-6630-20210414-199
https://doi.org/10.1186/s12870-023-04494-3
https://doi.org/10.1186/s12870-023-04494-3
https://doi.org/10.1186/s12870-023-04494-3
https://doi.org/10.1186/s12870-023-04494-3
https://doi.org/10.1186/s12870-023-04494-3
https://doi.org/10.1186/s12870-023-04494-3
https://doi.org/10.1186/s12870-023-04494-3
https://doi.org/10.1186/s12870-023-04494-3
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.3969/j.issn.1672-8513.2006.03.018
https://doi.org/10.13982/j.mfst.1673-9078.2016.4.044
https://doi.org/10.13982/j.mfst.1673-9078.2016.4.044
https://doi.org/10.13982/j.mfst.1673-9078.2016.4.044
https://doi.org/10.13982/j.mfst.1673-9078.2016.4.044
https://doi.org/10.13982/j.mfst.1673-9078.2016.4.044
https://doi.org/10.13982/j.mfst.1673-9078.2016.4.044
https://doi.org/10.3969/j.issn.1002-6819.2011.11.070
https://doi.org/10.3969/j.issn.1002-6819.2011.11.070
https://doi.org/10.3969/j.issn.1002-6819.2011.11.070
https://doi.org/10.3969/j.issn.1002-6819.2011.11.070
https://doi.org/10.3969/j.issn.1002-6819.2011.11.070
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.11833/j.issn.2095-0756.2014.02.013
https://doi.org/10.3969/j.issn.2095-0756.2010.06.007
https://doi.org/10.3969/j.issn.2095-0756.2010.06.007
https://doi.org/10.3969/j.issn.2095-0756.2010.06.007
https://doi.org/10.3969/j.issn.2095-0756.2010.06.007
https://doi.org/10.3969/j.issn.2095-0756.2010.06.007
https://doi.org/10.3969/j.issn.2095-0756.2010.06.007
https://kns.cnki.net/kcms/detail/32.1161.S.20240927.1018.008.html

124 WroIL R R K A R 2026 4E2 H 20 H

https://kns.cnki.net/kems/detail/32.1161.S.20240927.1018.008.html.

(17] Wb 2, BBHBH, B3, 45 AN )il Bl AT 558 S0 i S o A S 285 WA (0], 12 Tl BHE, 2023, 44(3): 262-268. CHEN
Zhongai, GENG Yangyang, HUANG Shan, et al. Analysis and comprehensive evaluation of nutritional quality of different
varieties of bamboo shoots[J]. Science and Technology of Food Industry, 2023, 44(3): 262—-268. DOIL: 10.13386/j.issn1002-
0306.2022030236.

(18] WREGFE, 221006, WRE B 5 My £ TR S SRR 4 LB S B FRATAN L] b S5 LB, 2014, 30(6): 43—46, 81. CHEN
Qiaoling, LI Zhonghai, CHEN Sugqiong. Analysis of amino acid composition and nutritional evaluation in five local edible
fungus[J]. Food & Machinery, 2014, 30(6): 4346, 81. DOI: 10.13652/j.issn.1003-5788.2014.06.011.

(19] #RAR, BARE, FROURK, 25, A5 508 1P O 2 2 M RS it (D). Wi RO 727441, 2021, 38(2): 403-411.
XU Sen, YANG Liting, CHEN Shuanglin, et al. Review on the formation of bamboo shoot palatability and its main
influencing factors[J]. Journal of Zhejiang A&F University, 2021, 38(2): 403—411. DOL: 10.11833/j.issn.2095-0756.
20200400.

(20] #8H, v . EOCXI AT AT P ANULIE 25 KA [ 3B A6 6 75 % i o 5 B A2 0 (1], Mol B2, 2023, 36(4): 90-98.
GUO Yang, YU Xuejun. Effect of shading on appearance and nutrient content in different parts of Pseudosasa amabilis
shoots[J]. Forest Research, 2023, 36(4): 90-98. DOIL: 10.11833/j.issn.2095-0756.2010.06.007.

(21] BT, T 2%AK, IR, 5. R T AE J7 0 R AT 9 TR R B 0 [ 5 U 6 2% (). it B2, 2017, 38(5):
167-173. ZHANG Zhiyuan, DING Xingcui, CUI Fengxin, et al. Identification of bitter and astringent components in ma
bamboo shoots and their relationship with taste by sensory evaluation[J]. Food Science, 2017, 38(5): 167-173. DOL: 10.
7506/spkx1002-6630-201705027.

[22] YU Lei, HUA Keda, CHEN Chunqing, et al. Metabolomic and transcriptomic analysis of bitter compounds in
Dendrocalamopsis oldhamii shoots[J]. Journal of Food Composition and Analysis, 2024, 130: 106140. DOI: 10.1016/ jfca.
2024.106140.

(23] E/ME. TR SRR AR RSN (1], T EEY 5853, 2005, 11(7): 48—49. WANG Xiaosheng. Effects of essential
amino acids in food on human body health[J]. Food and Nutrition in China, 2005, 11(7): 48—49. DOI: 10.3969/j.issn.1006-
9577.2005.07.016.

(24] TRAR, A3, ROBURK, 25, 7 T E B TR A A ) 22 5 B 5 A5 AR BB AR A OC 2R (D). AR5 Ak, 2022, 41(2):
270-277. XU Sen, GU Rui, CHEN Shuanglin, et al. Interspecific differences in morphological traits of sheath leaves and
their relationships with taste quality indices of bamboo shoots[J]. Chinese Journal of Ecology, 2022, 41(2): 270-277. DOI:
10.13292/5.1000-4890.202202.013.

(25]) Bk, T 24K, FEIER, 55 BB BRAT S vy SR S B0 7 e L RS 0 A B2 (1), MOl B2 ATE, 2016, 29(5):
770—-777. ZHANG Zhiyuan, DING Xingcui, CUI Fengxin, et al. Impact of avoiding light on bitterness and astringency,
tannin content, morphology and distribution of Dendrocalamus latiflorus[J]. Forest Research, 2016, 29(5): 770~777. DOI:
10.13275/j.cnki.lykxyj.2016.05.021.


https://kns.cnki.net/kcms/detail/32.1161.S.20240927.1018.008.html
https://doi.org/10.13386/j.issn1002-0306.2022030236
https://doi.org/10.13386/j.issn1002-0306.2022030236
https://doi.org/10.13386/j.issn1002-0306.2022030236
https://doi.org/10.13386/j.issn1002-0306.2022030236
https://doi.org/10.13386/j.issn1002-0306.2022030236
https://doi.org/10.13652/j.issn.1003-5788.2014.06.011
https://doi.org/10.13652/j.issn.1003-5788.2014.06.011
https://doi.org/10.13652/j.issn.1003-5788.2014.06.011
https://doi.org/10.13652/j.issn.1003-5788.2014.06.011
https://doi.org/10.13652/j.issn.1003-5788.2014.06.011
https://doi.org/10.11833/j.issn.2095-0756.20200400
https://doi.org/10.11833/j.issn.2095-0756.20200400
https://doi.org/10.11833/j.issn.2095-0756.20200400
https://doi.org/10.11833/j.issn.2095-0756.20200400
https://doi.org/10.11833/j.issn.2095-0756.20200400
https://doi.org/10.11833/j.issn.2095-0756.20200400
https://doi.org/10.11833/j.issn.2095-0756.2010.06.007
https://doi.org/10.11833/j.issn.2095-0756.2010.06.007
https://doi.org/10.11833/j.issn.2095-0756.2010.06.007
https://doi.org/10.11833/j.issn.2095-0756.2010.06.007
https://doi.org/10.11833/j.issn.2095-0756.2010.06.007
https://doi.org/10.7506/spkx1002-6630-201705027
https://doi.org/10.7506/spkx1002-6630-201705027
https://doi.org/10.7506/spkx1002-6630-201705027
https://doi.org/10.7506/spkx1002-6630-201705027
https://doi.org/10.7506/spkx1002-6630-201705027
https://doi.org/10.7506/spkx1002-6630-201705027
https://doi.org/10.7506/spkx1002-6630-201705027
https://doi.org/10.7506/spkx1002-6630-201705027
https://doi.org/10.1016/j.jfca.2024.106140
https://doi.org/10.1016/j.jfca.2024.106140
https://doi.org/10.1016/j.jfca.2024.106140
https://doi.org/10.3969/j.issn.1006-9577.2005.07.016
https://doi.org/10.3969/j.issn.1006-9577.2005.07.016
https://doi.org/10.3969/j.issn.1006-9577.2005.07.016
https://doi.org/10.3969/j.issn.1006-9577.2005.07.016
https://doi.org/10.3969/j.issn.1006-9577.2005.07.016
https://doi.org/10.13292/j.1000-4890.202202.013
https://doi.org/10.13292/j.1000-4890.202202.013
https://doi.org/10.13292/j.1000-4890.202202.013
https://doi.org/10.13292/j.1000-4890.202202.013
https://doi.org/10.13292/j.1000-4890.202202.013
https://doi.org/10.13275/j.cnki.lykxyj.2016.05.021
https://doi.org/10.13275/j.cnki.lykxyj.2016.05.021
https://doi.org/10.13275/j.cnki.lykxyj.2016.05.021

	1 材料与方法
	1.1 样地概况
	1.2 材料
	1.3 测定方法
	1.4 数据处理

	2 结果与分析
	2.1 竹笋营养成分质量分数
	2.2 竹笋氨基酸质量分数
	2.3 合江方竹和对照竹种口味评价
	2.4 合江方竹笋各指标与口味的相关性

	3 讨论
	4 结论
	参考文献

