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HE: [ B4 ] &5 4 Chimonobambusa hejiangensis & —Fr 4 B 69 F R 4440, RS L H H ARRRIZRAGF RS
Ok EZF, RAKREAH TR TREEZARAE, [FH ] XEZFHIAREEH 58T Ch hejiangensis
‘Qiaobaixue” . ‘#H K EZ’ Ch. hejiangensis ‘Mantianxing” . ‘K% 4’ Ch. hejiangensis ‘Dawujin’ # % 4 #F 7 5+
%, VAZAF Phyllostachys edulis. & #r Ph. praccox #2324 Bambusa multiplex # % J 5T B8, IRVEE AN E Em s, &4
BiAe 2ok deAR, it 2 FHoM . AXESHEEITRALE 2Rk EN, [ER] ST HFOTEREORESHK. &
FRARYL EAABRIE (EAATAA) TR, B8R, 7. ERARPEALLRRZ 0 HAKT AT BATE, 3 M E
AW F R AAERKETF, ‘HRE WERLELETRESHSANA 085 g kg™ #7364.67 mg kg™, KT MHaF’
o ‘REE ; AT HEAABRRMESBALERAALARMESHESG, 25K 228844 7858 mg-kg', “HX
2’ EAATAA1E&R % (0.36); ‘“MHaF’ B hAABRILHEIRF (26.67%), ‘HRE™ SRR (14.25%). #RRKA
B (25.66%) A5 AR (11.08%) Wbl & ovkk, 4§83 ek f@okimk, Sk, “HRE Foki
A, BfnkfedtekEk R Ok MRXMSMAIL: Bk, FAERAREMXEREE (FX RZHSH A 0.964 42 0.955), i
Ly rAfEGHEAARE, [4#] SxFdaFERemRt, 3ARMAY, BRI 6 EAANTAA ERFEAN
SHRABRGFEREX, ST F A ERERR TS ERE, Bokikiz, BoFsiek @ hRAN, THRMEL A ki TH4
2ANGAPAT S, RESEAFARALT., B 1 K44525
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Quality and flavor evaluation of bamboo shoots of three
Chimonobambusa hejiangensis cultivars

YANG Lifan'?, YUAN Jinling'?, ZHAO Dandan’, WANG Jiye'?, XUE Xingfu®,
ZHOU Xiang*, YU Lei'?, YUE Jinjun'?
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Abstract: [Objective] 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] Three Ch. hejiangensis cultivars
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were selected as research objects, with Phyllostachys edulis, Ph. praecox, 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 three 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(r=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.]
Key words: Chimonobambusa hejiangensis;, shoots; nutritional compositions; amino acid composition;

electronic tongue

BVLIT AT Chimonobambusa hejiangensis J& K A< F} Gramineae #E17J& Chimonobambusa WL K 5 AT
A, SRV 5 SR A AL I A PR, FARAE BRI N, FE A T IIAUKE . SV 55k
K, AKEN GUL T A BTN T . FRGERT . B, SA ZMIEE T, HRAR, TR
W EATIZ Y . AR ERA DRI, BTG N, 7EEAR 600 m Y Ll ML KSR AT LAARAS4L
UFR R o KPRV AT AN R o 550 00 it o LU A B 22 E 9T . XBRAS 255 iU G VL7 75 | R 22 i T
K, IERAT AR B R A BGHAT TR, RIS R R & i T LB A, R
XTI 5RIWTTHT Ch. leishanensis M&INTTHT Ch. utilis (B RS HAT T 0, RIETITITHF
WA SRR St s T A O AT 5, (B B4R E AR . B RIOC TSI TR N A T 22
5, MARIAFEHRGE

VER—Fp il R By R, BRI 7 BT S5 TF K R O P AR DR 08, BEE T S5
T, B AE GRS AN ARG R T, TS AR AT R 7 M A R b B A R SR B B Bt AN TR G B
Bto 2007—2009 4F, TEMHZK GRS VLI AT as N B IR HOR AL fS , 46 3 AR s Al ik 3 750~7
500 kg hm >, FEAGEIREESS, SR N TSRS BT, FH00 R At At S0 7 2 B A Bt
R, KRG AR AR 2680, (U SFEES Al vl LAl B 0 55 3% . (R S0 RN R 8 53 4 55
3P, ARSI 2E T AT RE ST BT, A0S R AN R SR ST B 60 R Y A 0 LU O A S SR Lo
5 WA E AR 22 5, W9 AR 5 77 24 B OC R THE A R A R 825 L

R T TG AT K 5 @8R, Aok 3 MEgsam Sy meE, 580
Phyllostachys edulis. T&1T Ph. violascens FI4EAT Indosasa acutiligulata BT F AT T8RN . IR
B R LR SE o SR RIZEAL SV AT AT AT S BN, A B TR R R AR, (RF AL
T N TARIE M R e, B A DX LI B2 B iR, A i 4 iR Ay 8 7= it
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1 #MEEF*®

1.1 FEHER

FEHE 147 T DU 148 AUK B K B4 KA (28.272064'N, 105.540995'E), HuJE L el Hbty o &, Fa#K
M S TS, R NN R, X X B IR R, MR 1300 m, ARSEE AR Y
R122°C, 7 AR 22.0 °C, 1 HESRIERHR 0.9 °C, AP H B 1239.4 h, AEREKE N 1
385.0 mm, AFEFRIAHRHEEE K 90%, TCREI A 296 d. DAESRET, Z TREXEN, WRFEZ, K
Kaeili, BRIBEKR, B FBRIRILLER AR,

FeEdh 2 467 T 7 PO REAR T 2 Mk B B4 (25°35'~26°17'N, 109°32'~110°14'E), J& T3V i 25 XU fige
X, WA 726 m, FEFEE M 154 C, 5—9 AFHSIEN 18.0~260 C, 7—8 HFHiEN
25.0~26.0 C, =100 C K%t h 239 d, Hum i b -74 C, TLFH W N 302 d, FEHHEN
4749.5 C, AEXIREKEN 1 675.0 mm, “FIMXSRE N 81%, KRB N, FEE DR FMEK
%, HERREZW, LZEADE, WZ5, mARES, R 54 F
1.2 ##E

W2 FIFFE 3 A FR 85 S Rl A AT 5 7155 2023 4F 10 A 15 HRETREH 1, BN B OB AN
M55’ Ch.hejiangensis ‘Qiaobaixue’ , LHEFEEN Wi K2’ Ch.hejiangensis ‘Mantianxing” , 05
B K54’ Ch.hejiangensis ‘Dawujin’

3FPXTREAT S AT AIEAT S 2023 4F 3 H 10 HRETHEM 2. BATH 2023 47 3 H 25 HRETHE
2,

PR NN RS, A RKOIRGL R AT, JORHRE . WA BT BT AR 3 AT RN A R
20~30 cm, BN 2~4 cm ZIA], EATEE N 30~40 cm, HAEHN 8~12 cm. £ R S5 SR AE 30 B,
10 ¥ 1 IRER, BEREMMT A KT, HRER R LR Te L MARE, SR5HEK kT
o HTIE/NORFIEATHER IS, FBRA AL S AN o] & 43 Je B A7 500 s 24 K/ N ZNEe Ak 2
WP RE R AT 4SBT 20 C RIHRERAEH .

1.3 MEFE

AR R R B S TS 0 G-250 Yok I s n] g MR SR A AR A R R Y, S | ONY/T
1278—2007 (i 2% B Hoal ft rpaT SRR I 2 ) 5 BRS IR GB 12456—2021 (i % A ZARE £ v A
PR O ) HP ) i O R R T B T HE R aivEE t BR R A S, S NY/T 1600—
2008 7K 5 . B e S CH S B T A I ). A SR A Ui R A SR R SR 4 B Bl SRR Ay BT AR
Z: 18 GB/T 309872020 {14 i 25 R IR AT A2 )

L 2 X A WA e UL A0, B e S AR IR T L, B R AL R B R Y, R
SR SR 12 g fin 120 mL 2l K, $T9% 30 s J5 4 000 r-min' B0 10 min J5 kg, BUE IR T
(electronic tongue, TS-5000Z) H, il 4%y 5T AN T RS =2 1) A e oEL A FH St A 1A BV P 2R 1
MR SRRk, SCHXT S FPEEARHR (B2 . WIT. ¥ . . EF) FIRIRATEM Y,

1.4 HELE

FTAT SCER AT 3 IRE S, TS (4 Excel 2019 FIEF75CHE 3434, {8 SPSS 27.0 #E47 B A

R 225011 (one-way ANOVA) HIXB1 (Duncan) £ FL#

2 HEREAM

21 MEEHFESRENH

M 1A BB, HARMRNE T E AR AR AR AR, A EES TS
(P<0.05), M, ST R4 HadiEEARES RS, W13 mgg!, BIHERR,
H0.77mg-g ',

A 1 T R A B T L O 21.03 mgeg !, ARSI T I PR R B AN BRI, b 1177
mgg”, BER T HALRY (P<0.05), HABPTRPIAITC B3 25 5 o A VT 55 B T A O R A B 1
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Table 1 Nutrient content of bamboo shoots

(g ArEPER A (mg- g7 AT (mg- g7 R/(g kg ") HiR/(mg- g™') T /(mg kg ™)
REISEH 1.67£0.10 a 19.07+1.07 a 1.13£0.24 ¢ 4.15+0.24 a 482.67+23.03 ¢
GRA’ 1.67+0.03 a 18.80+1.00 a 0.85+0.07 d 4.05+0.36 a 364.67+14.01 ¢
‘REE’ 1.73£0.04 a 17.70¢1.12 a 1.00£0.09 cd 4.13+0.45 a 426.00+55.65 ¢
EAT 0.77+0.23 b 21.03+4.49 a 1.46+0.21 ab 2.68+0.71b 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
EEid) 1.66£0.10 a 11.77+0.82 b 1.25+0.08 be 0.24+0.07 ¢ 1539.33+145.41 b
E 1.69 18.52 0.99 4.11 424.44
55 R E % 3.46 6.59 16.99 7.20 13.27

LT Bl AP EEAR R R — VR R/NG TR N [ AT 28 R ) 0% 5 3 (P<<0.05) 5 H{HAE 3 METTIr RIS AREY
{8 R REER I 5 2 5.

M 18.52mg-g !, M TBRATFREE S, KT RS, Hoh A WnIEERR R SR, N
19.07mg-g™", HWE ‘WRE M ‘K54 .

AN TRIAT Tl o) R o R A B 22 5 3 (P<<0.05), BT A MR R B, M 161 gekg, TR
BB RSB, UH 085 g-kg ' AILITITHARSIRIIEN 099 g-kg ™', K FEATH. T
AREATS, H HAE AR RS, b 113 g kg

BVLITAT 3 A b ol ) R O i 43 B0 B 3 R T BE AT R (P<<0.05), 3 ANERFPIRI 22 SN B, BE R
411mg-g', H, “YHAE FRFEES RS, N415mgg'.

BT T R T HA R (P<0.05), 288467 mg-kg!', “WiRE’ FATHESH
A%, UF 364.67 mg-kg'c BT ATHI BT B /- BOEME N 424.44 mg-kg', BILHAT 3AEFIY
PR MERA R, AW BEINTENH . TR (P<0.05), Hfh A% MHRTH
EOTEUR R, M 482.67 mgrkg !, HUUR KB4 R KA .

A RBOT IR 3 AT BRI A T R, K 16.99%, HUCHET, N 13.27%, W
PEEEA . TR TERE R RR A AR S R BOTE 10% LATR, 3 Mok SR & T T e S R AR S &
BUABAE SR AT b, A o 25 AT A

22 MESEBRENSH

2 WoR: TRUIFE AR IS 18 R IR . AAMLTEN 8 PR LR, PrtaEmsl, Hay 7 MiE
6 A S LA Rt . BAT AR SV IR T i A R =, i 3 090.0 mg-kg !, TR AL BV RR I i 34
R fh 1529.6 mg-kg ™o 3 A FkER A A VLT A BE R i s SN, (A LT AT
B (P<0.05). “MHATE’ BT RIERR BB, 15 7858 mg-kg!, WRE MU AR
R Ak, A 5472me kg HEAT R CKE4 BT EIER (7 F) RESEIREST
EAT (P<0.05), (A WERE™ M Te & SE M I 50 8T H T AT (P<0.05). &ILHT 3 AN
BB T E IR BAA)/ B EIRR (TAABEES A ABE, HWEFEHTEMNH . FMHHFMENH
(P<<0.05), Hrr “WRE" F&, 15036,

FILERRY . BATFME R IR T O S e, TERAY MY IR SR T
ik, f0F 3847 mg kg, “REGE HHEMK, HJ24.44%, SILITFT 3 A AT A0 i bR 2 5L
SRS G ZERARE, BB ERTEBIAEN (P<0.05); BAT Y E R 2 3 1R R 2 0 0w
3242 mg kg, CHRA MUEERZEIEER S iRm, b 14.25%; SIS BYETR SR TR S 5L
H, M 5581mgkg!, MHAEHE’ CREE MEMHFZHERADRE, HYEES THRMHA
(P<<0.05); BILHAT 3 A4S w0 05 A 2 S e ot i 0 B0 | IR TR BATRIEAT (P<<0.05),

2.3 AL R OKIESR

MR 4TI, SRR EMRGCY “HREs . cRS4” . WRET L BT B FIT

BWENKEVMRES “HAE . KB4 | &, 8. B, WXRAE , K, “HAE’

i
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Table 2 Amino acid composition and content of bamboo shoots
FILFR T 53U (mg - kg ™)
(=S
KAEMAsp 225 RSer HEFGI HEEGly W EFRAla PEEmCys  BEEMRTyr
EEISES 214.0423.6ab  213.0+51.0 a 42.3+159ab  54.8+3.8a 93.943.5a 15.1+4.1 ab 140.3+6.4 ¢
“WRE’ 181.3£24.9 abc  153.0+29.1 ab 36.7+16.1 b 41.5+13.2 abc 57.6£10.7b  10.8+2.3 be 78.4+1.6 ¢
N 222.0+21.7ab  204.7+34.7 a 458+113ab 524425 ab 75.0+13.7ab  13.4+5.7 abc 96.8+10.6 ¢
E 256.3+51.1a  121.2+35.8b 67.847.4a 19.4£10.8 d 64.7+39.8ab  4.7+2.6d  1770.0+7529a
G 148.4£79.9bc  135.0£23.5b 64.9+229a 28.5+4.8 cd 24.6+2.4 ¢ 8.8+5.5 cd 581.7+197.2 be
i) 121.0£185¢  136.0+12.8b 26.642.1 b 38.9+1.1 be 66.4+11.6ab 18.2+7.8a 932.0+214.5b
HfE 205.8 190.2 41.6 49.6 75.5 131.0 105.2
55 AU %o 12.64 21.92 30.01 17.66 22.55 29.77 25.30
P SRR R HU (mg kg ™)
y-EHETRGABA & BRHis FEMArg il 2 B Pro AREMThr  ABEEVal  AEEFEMet
KEISE 317.0£84.1b  176.0+4.4a 149.0£12.5 a 87.145.7b 109.4£9.0 ab  112.0+5.0 ab 58.243.4 ab
GRA’ 222.74£34.5 ¢ 67.1£239 ¢ 88.0£30.7bc  45.3+7.4b 95.0£19.1 bc  74.9+15.3 b 43.4+4.0 be
N 384.7+26.1b  161.0+24.0a 121.7£189ab  56.0+82b 133.0£17.4a 116.318.6a 59.1+4.3 ab
E 104.6+27.2d 79.6+29.4 be 46.9+4.7d 63.3£16.0 b 46.1£14.0e  78.7+30.7 ab 27.5£13.9 ¢
R 502.3+43.2 a 94.5+38.9 be 116.94255ab  54.0:9.9b 64.7+5.1de  114.1+31.3 ab 53.9+19.1 ab
B 188.0437.5 ¢ 125.6+29.2 ab 63.4+9.9cd  230.7+£83.3a 80.8£12.5¢cd 105.0+16.5 ab 72.5+14.1 a
[ 308.1 134.7 119.6 62.8 112.5 101.1 53.6
5 55 B % 25.97 37.71 25.74 29.68 18.04 20.26 14.65
p— FILFR 5 (mg - kg ™)
ASRTEERle ASEFRLen ARIEFAMPhe AMBIEFALys TAA EAA EAA/TAA
REISEH 82.6+5.6ab  164.3+21.6a 111.0+12.1¢  148.3+5.0a 2288.4+140.0 ab 785.8+33.7 a 3.4+03 a
R A’ 56.7+4.2 b 83.5+7.7 cd 91.143.4 ¢ 102.4£30.1bc  1529.6£182.5b 547.2+70.6 b 3.6£0.1a
N 773+44ab  120.7+9.3 be 130.7£11.9bc  146.3+212a  2216.9£187.2ab 783.4+71.1a 3.5+0.1a
EAT 71.3+28.7ab  76.9+31.5d 90.0421.7¢  101.0+32.6bc 3 090.0£1013.1 a 491.5£162.9 b 1.6£02 ¢
WA 92.1+20.8a  129.3£29.9 ab 161.0£33.0b  130.0£17.3ab  2504.8+530.5a 745.2+153.4a 3.0£0.1 b
BT 91.1£7.9 a 151.3£21.1 ab 209.0+47.1 a 69.5+7.1 ¢ 27257433552 779.3+52.1a 2.9+02b
¥ifE 722 122.8 110.9 1323 2011.6 705.5 35
5 AU %o 16.38 28.52 16.32 20.77 18.37 17.37 436

U A FORURHE R ; EAA IR ARURE R ; TAA R BEER . BARB P EREZ R R NS F i)
PR FE 225 B3 (P<<0.05) 5 H{EHE 3 DEILIT TR AT E, A5 RBE ST T AE T 250

*k3 FERIEBRRESEMSLL
Table 3 The contents of flavor amino acids of bamboo shoots
e R LR e IR e SR TR E R SR
B8 (mg- kg HE/%  BESEU(mgkg) HH/% RS E/(mg kg ditb/%  BUESEU(mg kg /%

REISEH 610.3£30.7 ¢ 26.67 256.3+27.3 ab 11.20 558.1£64.0 a 24.39 251.3+59 ¢ 10.98
R 384.7429.2 ¢ 25.15 218.0+40.9 be 14.25 392.5+63.2 b 25.66 169.5+4.0 ¢ 11.08
‘REE 541.8+40.4 ¢ 24.44 267.8+14.6 ab 12.08 521.1249.9 a 23.51 227.5£22.5¢ 10.26
E 2086.9+846.5 a 67.54 32424544 a 10.49 314.6£112.8b 10.18 1860.0£760.7a  60.19
W 1078.2+308.0bc  43.05 213.3+102.5 be 8.52 306.8+35.2 b 12.25 742742293bc  29.65
BT 1488.5+298.7ab  54.60 147.6+£18.6 ¢ 5.41 552.8+61.5a 20.28 1141.0£260.5b  41.85
HifE 512.3 25.24 247.4 12.51 490.6 24.52 216.1 10.78

Ui BRI T ERER: WMok AR NE FRERR 25 B (P<0.05) 5 HEAE3 NG LA EATFI5(E,
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TR I R T IHALRE & SERRIEA KRBV MRICOTRAT . #47. “BERE” . RBE” .« “fHH
T BAT, H, WATHERERER, EAS FRTRRREMR S S SRR IIREM /MK
R WA CWERAET . RS L CREET | BT, b, SEATFERERITRR R, THR(E
MREMRICO BT, “HEST . KRR . RS L T 3B, Hh, B AR
R, BUTTHT 3 AR AR 6 BT AR A% TIOWR A, o DRI [BIRIE T TOR A5

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

(=S TS {HAS LS fefif J PRIk TR B TR [k SR O]

KiEISEN 11.92 6.02 3.87 8.55 -11.47 -27.24 0.48 0.38 233
TR’ 9.38 0.37 3.75 9.07 -14.29 —-27.99 -0.18 -0.11 2.58
‘K4 9.93 2.62 3.69 9.03 -13.38 -28.11 -0.10 0.11 2.15
BT 8.60 0.52 4.12 7.38 -15.89 -24.55 0.02 0.18 2.14
WY 6.99 2.30 3.53 10.30 -11.10 -28.41 -0.33 0.14 4.10
i) 7.05 1.86 0.49 9.78 -9.75 -27.67 -0.36 0.01 4.42

24 F/IIFMHEERS OKKEXE
Bl ER: 5 ME TR S DRAETE 5 XA, Hob, B 575 DR HA B m A G

P, SR WIRIEADC, MOCRBI BN 0.833, 0775, 21 BESEMRAE IR 5 5L T4 AR, f71E
33N RFEMCHMERR . SR EIE R FMCHESEMRIE I iRE , 15 1130, Hrh, RS EE R EAAK
Pef i, MIOCHREON 0.964. SR E MM ARIRIG A 700, HENIEMSG, HiwR S
FRIEARSCHER W3, MOCRECN 0955, MREIR . AR . IHEIR A T2 AR5 3 WU RS A 1E 2
FRAR, H, BERS R, R RA R B EIEM . 2 EAR, 185 FEFRR R, BT
BULITPTFF ARSI, BT R 2Ny R R, [N 2 11 583 e R R A IR [T 5 IR 3% i 5 1
WRZIALHAT 2 RASENE, W FBRARIE R, o, BRE PRIV R, 2R & i 2 N ik
FIVRIA , [ I ) 5 R
LS5
1.0

0.5

0

—0.5
—1.0

B TRWR AR (R WRRTR [BT RS (T BB TO R s, [RIMTE AT PHERAR O /0 BT s 51 Bk 73X 448 A
*RINP<0.05; **FIRP<0.01,

A1 Airi#Fonl Time AR LRI R

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

3 4tk

e g b i sE SO0 5 BRI S RN VAR, TS [R5 b B A7 b ] ) gt 1 22 S A EAE 5
BUOESRMEM 2R ARBFFERG VLTI 3 AR AT 55 K 3 Tk AT 54 18 3R o0 L - R
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