2023, 36(4 ): 90-98
http://www.lykxyj.com

0N A = 2R T
Forest Research

DOI:10.12403/j.1001-1498.20220611

ST P SN O A B AR A
EHAS SR

=1 N =
A, REL
(WM T PR SE B, WL b 311300)

A= [ B# ] FOCARDEIGREEX AT AT M SN A M AR AL B TR S AR, 2R AT A S8t 4
MRt T [F% ] BT 83k, e CK (AL ). L1 (50% ASOLI) M
L2 (SE4xifidt ) 3AOCMALH, RAE S I 5E 23 M A7 55 SN LI 25 $i5 b 1 2% 38 437 18] 755 57 10 &5 | A9 22 1k o
(&R ] R R AR . KREMPBNMARTR TR, PR R RREIR, Sl R
FESHNMN LME. a*EM b E LJr, FEaR S EED, EFR SR, GRTESGRIEmRELT
TE W EAMINE . BB OCIRGR NS, PRI E A BN &, S i M e 5 s R L
TR IR IR, JRAERRRRIOR . wIRADT A EEIR L I 5E T RES BT, 25RO IR o5 B e 2 58, ]

VTR S RIS TR, 4R R CL AF4ER TR B & sl .
FURIA W ARTE, AFDEREGREE T 25008 IR & A AT A 2257

KR I, SFETHE; AMUER; BIRE
FEH3S:S795.1 T ERARIRAD: A

X # 4T ( Pseudosasa amabilis (McClure)
Keng f)J& K & £ ( Gramineae) 11 . %}
( Bambusoideae ) 5 # 17 J& ( Pseudosasa
Makino ), & —Ff 28 55 B o i) ot 5 2R AT A
HATHHE T, MR, PURmE S, ZHESF
B . FEMB R EER AT NE R
SRAERR B i, BESATE AN, BURE —BRRRY
Ok, FURWEE, AREHEO, ERMESY, &
BIEME . BB IR, TEAER X TR R T
— BT SR, BFATES TR TP, AR
HEAEHL, WYL, VLR GRS, HARRK R,
Sl 4~5 A

SCRIEMEY A K A B RERE, M5
MYIRIESER, B ENCS T YRR SRAEY
FiorBcl, FEERRR R HRRR S, RS

Wk H Bl : 2022-12-20 & H . 2023-01-19
BAIH . Wil AR TE R (2021C02017)

[ &5i8 ] HOL/RZRATAT RSN A B

X E 42 1001-1498(2023)04-0090-09

PR, WIS, B R R
K, SEAREAERKEBS. fEIE, et
RN, BIMEES A PRt e W AR KD, 2
JRBEERARRIET R, TR RS, BHoE
BT BT o I AR RO, B4
T2 g B B mIAE T, SR, BRI AL,
Proefe i+ WOBE SRR E, Ry Z, &
BRI BT RS, I REAT R AR vy TR R R
RETHE O, JHET O, TR
m, B SGEATESMIUE S RS HET, X
AT BB BB P MR A . R R A
IR EETTIAL, XERAAT S MILRIE SR ah R ST i
AW Hie, AT AR 5, K
B4R T AT HOCAL B, S R AT AT A ]
DGR BE T SN 25 LSS ) A [ 8 5% 5

SEIRVEE AL, B T, FEI T ARSI . A% 13968021163, Email: yuxj@zafu.edu.cn


http://dx.doi.org/10.12403/j.1001-1498.20220611

55 4 1 ;o

YR AATAT SN S BA [FIHRALI]E F7 0 5 R R 91

AR, FE7R YEIRRS AT 5 Rl BRI, 2R F P AT 5%
AR T RIS %

1 M5 &

1.1 WA

HERAT R A W AR 2 2R AL X AR AT e
M E O ZE XU, TR, LI,
MK El, FHFEKE 1600 mm A4, BKH
158 d, 4FHSIR 16.4 C, T 237 d, 4EHH
MG 1 847 ho 2R, Z5H8HS, ASFFAT
AR R,

2021 4E 3 H, TEATR N SEERAKAREE . To
BE R 2~4 om ) 1~ 2 SE AR AT AT RS
Mo, FEBURH B R ¥R 25 8E 20 em 247, BB
4~5 FHJFE T LAk 78 &, s iR
AW, RS HAS 45 cm ., 7 35 cm
I f4e, B RS AT o, R4+
30 kgo A SE R S I RHE 1 B K, Z
ek BRI, K, PRIERSA I
1.2 KWt

WE I, CK( HALE ). L1
(50% HEREIE ). L2 (E4iot ), b r
12 4%, 2022 4 3 HJEAH5E 30 cm. 15 40 cm (1)
TG de 5 ZAARHATHOCAN B, 2 BB TS
W, TYARRERBENFN (5015) %, WZYUE
BN 0, FFAIRZER ., B 4 BRI
J& 50 cm AT A, E48 5 H KR
52, PRI TEAS BRI SR A R T
1.3 HmRE

M 2022 4F 4 FIFG S TR KR, 4480
1ANESE, BAEER 12 B, AT 36 B
S5, FRAraE 2 30 om IFESEL, VRS S AR U
BEA. KE, MAREMBFEOREME, FE
AR (R ), FEESTEEfR
fEF=20 C UK. FRETLMEOEE, REMN
FAETFEYN 34, A3 RERRH . AL,
VI BGHR FE T RAE T, SR iR
JEAT RN, AR -80 C VKA - AF -
1.4 MWEFE
141 &FF54F AT FFE R E M T
DS TR HE S INE AT 54 LB . a*(E. b*E
MAEA{E, EEMGE 5K, LMEFRRZE, 04K

B, 100 fREAM, aMHFRRARE, EEFRR
B, [RGB, AERR D%
o, EB/MCRGERERIK, bMERRERE,
IEEHFRBE O, [AERAREOREBRE; 7l
FoREE O, EB/MCERE ORI, AEHN
A 2(EN, FoRkEfEES RN 22 R, (Ei
RACR AT R
142 &F4ak FEHGRERMENE NRER
KH GBS PEENE , RSB RHRREE
Pt
1.4.3 Fhma Koo R mEAEEm e,
BAPS R YL 2R ™, AR CH
R 2,6- A FE MR e, A TR
SR P 30 JE ey e U, B s % k>R T R K i
MEle, 2P 22 R E & iR FH MR R /K ki
SECT, R P B R AR RIS L e T, R
FE T B R A O R TR e U920, i B LR
B R LR /3 M G e Y,
1.5 #EAIE

fifi H1 Excel 2016 & P4 4% il /F B 3%, #E
SPSS 25.0 i i#F 47 LK 2 J7 2% 43 B FAH G 1 43
Br, I EAEY A EBIE £ bR

2 HXR590

21 BEXREFEFIEMESHEZL

211 BREFFHFRARTEROLTH H
T SN EE, ZRATAT SRR AR
P AR T CK, A 5342 B e R i 82 (7% 2 A1 1 Dk
/N, B L2 BT SR R L1 AR B, 2 At
WFEES AR E ., 5 CKAHEL, L1 A L2 435
(R S A 1 I £ 43 ) B AIK 10.02% 1 11.44%, {H
IFAbHR ZERARE . 7E 2 Ml T, T8
(] B R LB A AR s L2 b BT 55T &
K CKARE T 10.57%, 1 L1 kb FE f 47 24 ml & R
Lt CK B#MIK 7.34%, 2 FhAbsa) 25 5 2, A
T, EOEMH TR, HSE AR T IR
EATHI TR

212 BMEBRAFHFEFHTH POLE, 7
B LS MY CKEEFRE (£ 2),
L1 4L 3 A4 5558 LS5 bHE 2 9 He CK i & 14 K
13.64% F1 51.27%, L2 kbFHAYHEE LHE S bl
I3 51 CK i 3 14 K 20.26% H1 51.43%, 3 Filtji



92 Mol B

R

36 &

F1 TEAREBETEFMIFNRIFERTRE

Table 1 Phenotypic characteristics and edible rate of Ps. amabilis shoots under different light intensities
b E e K FAEE CIR_E
Treatment Diameter/mm Length/cm Individual weight/g Edible rate/%
CK 2.40£0.32 a 34.99+1.50 a 80.26+17.81 a 49.02+7.19 ab
L1 2.0910.27 b 31.51+2.77 b 72.22+10.17 a 45.42+513 b
L2 1.98+0.36 b 32.01+2.09 b 71.08+12.28 a 54.208.66 a

*: FSIARNG FRER R Z SRR (P<0.05). .

Note:Different lowercase letters in the same column indicate significant difference (P < 0.05) . The same below.
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Table 2 Color changes of Ps.amabilis shoots under different light intensities

#E Organ Qb3 Treatment L* a* b* AE
CK 27.79+1.62 b 11.04£1.46 b 12.23+2.16 b \
5 Sheath L1 31.58+1.86 a 12.36+1.69 b 18.50+1.41 a 7.5743.97 a
L2 33.42+1.42 a 14.36+0.37 a 18.52+2.06 a 9.21+2.27 a
CK 68.86+3.10 b 4.68+0.39 a 22.35+0.77 a \
P Pulp L1 70.21+2.27 ab 4.81£0.25a 22.38:2.68 3.22+1.88 a
L2 73.17+£0.84 a 4.87+0.26 a 24.49+2.01 a 5.19+1.68 a
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Table 3 Changes of pigment content in Ps.amabilis shoot sheath under different light intensities

hbE M4k za LR MHEER ESTIE B R
Treatment Cha/ (mg-kg™) Chb/ (mg-kg™ Ch/ (mg-kg™ Car/ (mg-kg™ An/ (mg-kg™
CK 55.17+4.96 a 39.28+4.83 a 94.45+9.78 a 10.82+0.79 a 2.27+0.34 b
L1 23.72+7.23 b 19.3415.50 b 43.06£12.73 b 10.26+£1.84 a 2.40+0.51b
L2 7.05+0.26 c 9.73+1.03 c 16.78+1.26 ¢ 9.30+1.30 a 3.59+0.47 a
214 ZFAHFHREEMSETSEMEMLAN  SREBEOMC, Hrb, SHEER a MAMSER
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Table 4 Correlation analysis between color value and pigment content of Ps.amabilis shoot sheath

% {4 Color value M4t %a Cha 4t %b Chb st Ch A% & Car 167 % An
L= -0.688* -0.657 -0.677* -0.204 0.634
a* -0.613 -0.605 -0.611 -0.187 0.848**
b* -0.770* -0.750* -0.763* -0.062 0.450

M *RREREE (P<0.05), “*RRERMEE (P<0.01),
Notes: * Significance is 0.05, ** Significance is 0.01.
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Table 5 Changes of nutrient content in different parts of Ps.amabilis shoots under different light intensities

AbER HAL N HHET 43 C AR Jig i
Treatment Part Ash/ (g-(100 g)™) Protein/ (mg-g™") Vitamin C/ (mg-:(100 g)™") Soluble sugar/ (g-(100 g)™") Fat/ (g:(100 g)™

I Tip 10.31£1.99 bc 227.77+7.02 ab 9.60+0.55 a 3.3310.21b 9.14+0.83 bc
CK 135 Middle 10.33+£1.53 bc 210.56+16.29 bc 8.37+0.25 ab 3.32£¢0.63 b 12.424+2.10 ab
3 Base 10.67+2.31b 156.63+28.98 d 6.43£1.02 b 4.1940.35a 12.1242.62 ab

I Tip 13.81£1.63 a 247.42+4.52 a 7.95+1.11 ab 1.95+0.55 d 15.331£0.58 a
L1 135 Middle 14.64+2.34 a 208.46+17.29 bc 7.19+2.85b 2.54+0.52 cd 10.91+£1.57 bc

3 Base 15.56+£1.39 a 154.85+24.36 d 6.591£0.43 b 2.8340.12 bc 8.33+2.89 ¢
IR Tip 10.07+1.43 bc 249.65+14.99 a 4.47+0.23 ¢ 2.63+0.24 bed 11.74+2.37 bc
L2 135 Middle 8.49+1.44 bc 189.06+8.93 ¢ 3.85+0.69 c 2.64+0.27 bed 9.14+0.83 bc
4 Base 7.33t1.15¢ 140.00+17.47d 3.35£0.18 ¢ 3.08+0.10 bc 9.44+0.96 bc
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Table 6 Changes of amino acid content in different parts of Ps.amabilis shoots under different light intensities

JE——— CK L1 L2
AR
Amino acids R g Hi R i Hi R i i
Tip Middle Base Tip Middle Base Tip Middle Base
KA 265.49+ 27557+ 285.87+ 353.63+ 338.15+ 300.53+ 249.82+ 182.80+ 207.23+
Asp/ (mg-kg™ 20.17bc  21.56bc  27.54 bc 14.58 a 11.85a 35.27b 9.58 ¢ 10.74 d 9.01d
TR 163.76+ 180.16+ 159.59+ 192.50+ 201.63+ 139.44+ 138.92+ 91.95+ 104.79+
Thr/ (mg-kg™ 26.00 abc 34.15abc  11.05bc 26.73 ab 29.58 a 13.02 cd 11.82 cd 13.52 e 16.14 de
2R 335.79+ 328.33+ 299.37+ 355.93+ 375.99+ 259.03+ 263.44+ 183.64+ 193.58+
Ser/ (mg-kg™) 18.73bc  18.77bc  20.56 cd 27.24 ab 29.61a 28.51e 16.03 de 14.63 f 18.03 f
BE® 100.20+ 96.14+ 83.22+ 108.14+ 103.50+ 59.35+ 68.82+ 42.69+ 46.69+
Glu/ (mg-kg™ 13.12ab  10.00ab  19.25bc 17.70 a 6.73 ab 15.68 de 8.52 cd 1159 e 4.71 de
AR 382.83+ 418.52+ 274.35+ 340.51+ 452,93+ 200.78+ 269.91+ 163.26+ 165.55+
Ala/ (mg-kg™ 14.68 ¢ 12.27 b 17.38¢e 24.14d 11.50 a 24.09 f 16.73 e 6.14 g 10.86 g
AR 218.87+ 21517+ 163.52+ 218.99+ 249.82+ 145.71+ 152.96+ 92.64+ 104.38+
Val/ (mg-kg™ 27.54 a 31.58 a 26.72b 16.83 a 2451 a 10.95b 5.00 b 13.04 ¢ 20.42 ¢
Tt R 5.67+ 8.07+ 6.74+ 15.12+ 8.43+ 422+ 7.58+ 4.53+ 5.66+
Cys/ (mg-kg™ 0.58 cd 1.67 bc 0.26 bed 279a 1.50b 0.70d 1.51 bc 0.50d 0.57 cd
BRI 107.09+ 114.63+ 87.10+ 103.74+ 121.84+ 58.59+ 93.87+ 50.44+ 42 34+
Met/ (mg-kg™ 16.73abc  16.01 ab 9.03¢c 1510 abc  14.14a 3.08d 11.84 bc 6.50 d 3.23d
SRR 148.65+ 143.31+ 103.22+ 139.33+ 171.27+ 89.54+ 107.66% 57.04% 55.04+
lle/ (mg-kg™") 25.11 ab 14.57 b 17.94 ¢ 7.02b 551a 8.66 c 19.86 ¢ 10.53 d 12.78 d
AR 363.04+ 369.68+ 267.84+ 338.68+ 396.86+ 211.80+ 286.17+ 171.40+ 164.93+
Leu/ (mg-kg™ 1590ab  32.50 ab 10.51 ¢ 26.54 b 1751a 22.53d 8.52¢c 13.04 e 6.54 ¢
T 2 R 214.24+ 209.29+ 151.84+ 171.28+ 203.77+ 91.31% 133.31% 83.66+ 76.05+
Tyr/ (mg-kg™ 14.33 a 23.01a 7.84 bc 24.59 b 2320 a 11.68d 18.01¢ 15.57d 8.17d
RNER 246.79+ 258.98+ 203.23+ 208.01+ 268.97+ 139.17+ 201.64+ 124.68+ 115.79+
Phe/ (mg-kg™ 28.53 a 16.10 a 32.36 b 34.05b 12.53a 8.01c 13.05b 15.63 ¢ 552c¢c
AR 406.76+ 367.43+ 257.49+ 332.69+ 408.89+ 203.01+ 304.44+ 172.67+ 147 .94+
Lys/ (mg-kg™ 30.65a 32.10 ab 19.02d 22.01 bc 29.60 a 1552 e 28.13 ¢ 16.04 ef 9.61f
HAR 83.27+ 74.83% 40.33% 97.10+ 86.75+ 73.35% 46.49+ 15.67+ 11.33+
His/ (mg-kg™) 15.30 ab 1217 b 5.69c 1413 a 8.51ab 16.64 b 9.36 ¢ 6.03d 4.04d
ERR 315.99+ 319.70+ 219.60+ 261.24+ 268.31+ 161.68% 24597+ 130.85+ 70.68+
Arg/ (mg-kg™ 2152 a 2510 a 18.50 ¢ 11.71b 15.64 b 12.22d 18.08 bc 17.00 e 7.02f
N 241.56% 268.70+ 197.41% 201.26+ 270.51+ 126.84+ 172.36% 101.90+ 86.46+
Pro/ (mg-kg™ 16.60 a 19.50 a 25.76 b 2220 b 2474 a 11.10 ¢ 24.01b 18.71 cd 9.05d
AR
Total amino acid/ 3600.01+ 364852+ 2800.71+ 3438.15+ 3927.61+ 2264.37+ 2743.35+ 1669.81x 1598.45+
irar ) 300.78ab 319.20ab  264.22¢ 299.39b  263.51a 227.94d 207.87c 177.81e 13651e
B A i
Esfe ;’fifl‘i%no fc iq) 165496t 1649.37+ 124198+ 1533.94x 181927+  987.26: 1285.65+  760.82+ 735.23+
el 168.56ab 176.11ab  123.49c¢c 146.17b  132.62a 75.15d 87.56 ¢ 87.69 e 71.11e
T R L A5
Proportion of 45.92+ 45.16% 44.33% 44.59+ 46.31% 43.67+ 46.88+ 4553+ 4597+
essential amino 0.85 ab 0.87 bc 0.24 cd 0.40 cd 0.30 ab 1.07d 0.51a 0.59 bc 0.90 ab
acid/%

e FATARNS FRER R ZREE (P<0.05). .
Note: Different lowercase letters in the same line indicate significant difference (P < 0.05) . The same below.
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Table 7 Changes of roughness and phenolic contents in different parts of Ps.amabilis
shoots under different light intensities

AR AL LR N BSYLij ] Uy

Treatment Part Cellulose/(g-(100g) ') Lignose/(g-(100g)™") Total phenolics /(mg-g™") Flavonoids/ (mg-g™") Tannin/ (mg-kg™

RER Tip 14.1310.62 cd 6.86+1.58 ab 7.58+1.07 a 3.9410.41a 634.59+36.47 a

CK H#E Middle 17.57+0.12 ab 7.84+1.38 ab 6.97+0.82 ab 3.754£0.34 ab 611.26+£22.58 a
JEH Base 19.88+1.77 a 9.91+2.29 a 6.31+0.45 abc 3.31+0.17 bed 554.77+25.65 bc
RER Tip 8.52+1.12 f 6.46+1.57 b 6.95+0.67 ab 3.2240.31 cd 602.65+32.74 ab
L1 H#E Middle 15.40+1.58 bc 8.03+1.76 ab 6.72+0.75 ab 3.5540.18 abc 586.04+18.60 ab
JE Base 14.68+1.95 cd 8.80+0.72 ab 6.26+0.91 abc 3.03+0.20 d 513.66+31.03 cd

RER Tip 9.71+1.45 ef 5.83+1.78 b 5.78+0.48 bed 3.041+0.22d 491.38422.75d

L2 H#E Middle 12.11£1.43 de 8.23+1.60 ab 5.26+0.41 cd 2.48x0.15¢ 466.95+25.12 d

JEHS Base 12.561+2.18 d 8.54+1.30 ab 4.91£0.70 d 2.0410.24 e 410.87+28.85 e
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Table 8 Changes of flavor amino acid content in different parts of Ps.amabilis shoots under
different light intensities
. CK L1 L2
BEBRINE
Amino acids 223 a3 L =l g e ZRER s FH
Tip Middle Base Tip Middle Base Tip Middle Base
Swjztifn\iniom’; cid/ 112395+ 119571+ 930.72+  1090.20+ 1301.06+ 726.10+  844.62+ 540.75+  550.38%
(mg-kg™) 74.62 b 84.03ab  73.79¢ 99.66 b 94.06 a 76.51d  6825cd 5252e  53.37e
Bitteﬁrfji\r;m;d " 119158+ 1196.44+ 889.64+  1076.29+ 1290.68+ 677.53t  881.74+ 52942+  516.20%
(mg-kg™") 109.71ab  117.08ab  94.91¢ 108.19 b 82.68 a 61.49d 53.71¢c  67.05de 52.89e
R FE R
Delicious amino acid/ 365.69+ 371.71+  369.09+ 461.78+ 44165t  359.89+  318.64t+ 22549+  253.92+
(mg-kg™) 33.16b 31.53 b 46.78 b 32.15a 18.04 a 50.00 b 18.01b  22.02c 1354 ¢
ey ﬂg/:% iR
An onfjgiiﬁf’; cid/ 461.03% 468.27+  355.07+ 379.29+ 472.73t 23048+ 33495+  208.34+  191.84%
(mg-kg™) 42.72a 38.69a 40.03b 58.50b 35.32a 19.58¢c 31.04b 31.01c 13.55¢
Ik S L I LA
ﬁpfzﬁkoﬁfﬁ]ti@ 31.25¢ 32.81¢ 33.262 31.70¢ 33.12¢ 32.06 30.78¢ 32.41¢ 34.41%
Sweet amino acid/% 0.57 ef 0.56 bc 0.50 b 0.15 de 0.19 be 0.31d 0.16 f 0.32cd 0.54 a
ek o HL S
ﬁpfzﬁkoft%]tgﬂ 33.08¢ 32.77¢ 31.742 31.28¢ 32.87+ 29.94+ 3217+ 31.66t 32.26¢
bitter amino acid/% 0.28 a 0.34 ab 0.39 cd 0.43d 0.16 ab 0.37e 049bc  0.69cd  0.68 abc
IR R
ﬁpifoﬁi%tgﬂ 10.16+ 10.19+ 13.15+¢ 13.45+ 11.26+ 15.85+ 11.63+ 13.51+ 15.91+
delicious amino acid/% 0.15d 0.03d 0.42b 0.28b 0.30¢ 0.63a 0.22¢ 0.13b 0.53a
sk 5&/:% 2y (7
Prfpﬁ;;f“;iﬁ%”ﬁc 12.80+ 12.84+ 12.66+ 10.99+ 12.03+ 10.19+ 12.20+ 12.44+ 12.01+
amino acid/% 0.13 a 0.10 a 0.24 ab 0.76 ¢ 0.15b 0.17d 0.25ab  0.54ab 0.21b
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Effect of Shading on Appearance and Nutrient Content in
Different Parts of Pseudosasa amabilis Shoots

GUO Yang, YU Xue-jun
(Bamboo Industy Institute, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] The effects of different light intensities on appearance and nutritional components in
different parts of Pseudosasa amabilis shoots were studied to provide guidance for the quality control and
scientific cultivation of bamboo shoots. [Method] Bamboo shoots were shaded by bagging. After harvest-
ing, the changes of appearance indexes and nutrient contents in different parts of bamboo shoots were
measured and analyzed. [Result] After shading, the base diameter, length, individual weight of
Pseudosasa amabilis shoots, and chlorophyll content decreased, by contrast, L* value, a* value, b* value,
and anthocyanin content increased. There was a significant correlation between pigment content and col-
or index. With the decrease of light intensity, the content of protein and fat in the tip of bamboo shoots in-
creased, and total amino acids and the proportion of essential amino acids in the middle of bamboo shoots
increased first and then decreased. The proportion of sweet, bitter and aromatic amino acids in the base of
bamboo shoots decreased first and then increased. The ash content of each part increased first and then
decreased, the content of soluble sugar decreased first and then increased, and the content of vitamin C,
cellulose and phenols decreased. [Conclusion] After shading, the appearance quality of Pseudosasa am-
abilis shoots is better than that of no-shading, the content of bitter compounds reduce, and the taste is sig-
nificantly improved. There are differences in the nutritional components of each part under different light in-
tensities.

Keywords: shading; Pseudosasa amabilis shoots; appearance; nutrient contents
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