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Abstract: Bamboo shoot, as the bud of bamboo, is a traditional food in China. It will produce a large number
of by-products in the process of processing, which has a great impact on the environment. In this paper, by
analyzing the nutritional composition of bamboo shoots and their by-products, it was found that dietary fiber
(DF) was abundant in by-products such as bamboo shoot shells and shoot heads produced during processing,
which was a good resource for DF. The extraction methods, functional properties, and application in food of
DF of bamboo shoots were systematically summarized. The development and application prospect of DF of bam-
boo shoots under the background of macro food concept were prospected, so as to provide a reference for the
comprehensive development and utilization of bamboo shoot by-products.
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AT RGBT N DF (HFSE 5 IF K34t
27 LA s R AT SRR IR, D IR 2 JF R M B )
GRS, )R B Ry 5, SRR A AT S T

1 MEREMIBFYHMHESERRS

A FE R R FFRMA S (M) =5
ZHAY, anfEl 1 s

FEAT I Tk F v HECR IR, e 53k DA
R e T 1) 2 R A e s o o 8 25 5 ol i et
fa] B S, BRI Z A6, T2 ORI R AR R K
AT SN Toad A v = A G BRI P 2 — | A
TATFETHEL) 2 ¢ KL,

C. ¢

B1 EHEMESS

Fig.1 Components of bamboo shoots
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Table 1 Comparison of nutritional composition in different parts of bamboo shoots

WL EAN%  HIERI%  EWE% L 4E1% e Wi 1% K5y 1% (m?jl@i; o) (mz}% ) (fﬁf ;) (mf/l*ﬁ; ) fﬁ
E22N 27.8+1.3 31.3+2.3 9.4+1.1 3.2+0.6 257.9+13.1  21.4+1.7 18.2+1.4 293.8+14.2 [8]
19.01~35.1 8.22~28.03 [11]
28.42~39.14 16.04~30.57 0.2~12.7  0.22~3.46 10.07+0.13 [12]
25.92+0.18 13.59+0.05 10.07£0.13 257.9+13.1 21.4+1.7 18.2+1.4 293.8+14.2 [13]

3k 19.5+1.1 37.9+2.6 21.3+1.4 2.8+0.5 281.5+12.4  28.2+2.1 24.3+2.0 238.3x13.7 [8]
21.71+£0.21 19.24+£0.05 5.98+0.59 245.4+5.07 24.71+1.83 [13]

27.36 30.21 33.85 1.58 [14]

8.40+0.12 2.98+0.09 6.31+0.27 [15]

e 8.8+1.3 36.2+1.9 23.2+1.6 3.4+0.7 292.3+15.8 30.8+2.5 26.6+1.8 182.13x11.8 [8]
8.63+0.09 6.07+0.17 2.23+0.04 [15]
8.12~12.76 20.48~22.87 [16]

9.38 29.60 1.71 26.07 [17]

VE VS 21.32+1.16 4780+240 1410+120 [18]

$E9)
HEEFRAT D EEAEFRY R R VAT Rk KA e . FAREVE AR AR 19.01%~
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SER TP RORIZE A K s TA] A5 AN [ 7 s ) 22
5o XFFIN A AR AR B R K A e 4 S
ATREI | B L R 75 o0 (21.32+1.16) % , Ut AT
SN T A S K A — B IR, BT DA R Ui S
AIRMMKIRZ—.

RAEE 1 G, 7T DL BIAT S8 AR TR) 40 HE B
BRI A W 25 5 390 30% Aidh . AF4ES i 2
SRR, AR A A S B AE 0.2%~12.7% Z 18] KT
53k (19.24%~33.85% ) 1 55 5% (20.48%~29.60% ) 1 %
i AT T AR BRE T DU T R LA A
A R M R B R LT AR AR T

i A 255 30 Ao 0 2 A 0 ) A A S8 AN () 7 10 i
T AL, RN (3.240.6) %, 53k H (2.8+0.5)% , T+
e M (3.420.7)% . FE 1 s nl DL, 5595 Wi i
THETE 0.22%~3.46% Z [8], 1 553k DL S A5 Rg i &
B T AL 1.58%~5.98% Z [a]l13-141

VY G — P BT A B 1) JBL 8 AR R, FE XA S
11 A B oo 2R AR I &2 38, Mg Ca Na DA K K %

A TR UL K S, A8 T
2 275.85~4 031.52 mg/kg®2!, HFFE W 24 i
) o Bl A AT A B AR 2 1 s o)

VARG P it 32 R 2 | S IR R AT , 3
TE ARSI A AT LA R IRAT SR AN AR 7 rR A 22 Y
A 25 R B R AR S IR B 2E R

25 L, [F)—Fh S AE AN (RIS A5 19 Al 1D SR 5 o 2
U, GRS NG SE OB AR 4 B i s s T 5, T AR 3R
P 2 A e 11, R A i e Sk F e . A
T AR R SR R T R A B D AT LAk
PRI A A 2 ] 25 HS B L R S A W TR A A o

2 MERATENHEHZE

FURT , 7755 DF i & 09773k £ 24 Y #k fe
% EYIEVL R ESE . AR T REEAR
AN TR A 93 IR AR AT TR G TE R A DE I BT
N BRIk T Rl # 1) DF Rtk A AR T
WA TR BN 2 FR .

x2 MEERFEHETELR

Table 2 Comparison of DF preparation methods of bamboo shoots

il A ik TSR Jiret il £ 2547 FE AR 2 Tk
L/pLiEN fRTAE EfH OIS, R 1 22 rP P JS T M5 A e 07 5 380 A i DF=25.90% [22]
IR G BHEEE 1:20 (g/mL), F A& pH, BEBGRE 90 °C, RIS R] 5 h DF=9.18% [23]
feig g ENH BTN ] 4.64 h, IREE 23.3 CHIBREILL 11.31:1 (g/g) SDF=6.53% [24]
R (= FokkIAE 60 H BHE L 1:43 (g/mL) JBEFSIZE 454 W G If[E] IDF=47.23% [25]
25 min JEF R 72 °C
fh2i 3k Rk H Rk WY pH2 (BFIE] 2 100 min BRE EE 1:10 (g/mL) (JELEE 50 °C DF=47.98% [26]
R o [ SR 5T W pH2 (BFTE] 2R 120 min BHA L 1:10 (g/mL) JEEE 50 °C DF=59.49% [26]
Bk rose AR 24 g/L, i EAL A 40 mL/L, SRR 95 CLBERTT] 150 min - DF=73.19% [27]
EERIRES THE 2% ANIRBEERANE I, BRE L 1:20 (g/mL) ,pH6.5, $EHUEE 60 'C,  DF=31.25% [23]
IR 3 h

AELY/RiR itk (= FHEHE 1:10 (g/mL),70 CF o-TEFEFALEE 30 min, 60 'C F&EMEE  DF=40.78% [28]

A 2 BEH BEEALFE 30 min, BT VER T8 IDF=28.13%

SDF=12.65%
it i A UESS B LE 1:20 (g/mL), Z#E 15 min, Il 1 mL o-JERYE, 75 65 ‘C451F IDF=76.80% [29]

R 50 mins R EE A 1T mL T IR, 7E 40 °C.pH7.0 55 SDF=0.6%
4 F B 50 min

{328 EMFRE EAMRL YRR AN A oa-VER =111 (FTiE L) ; i DF=61.0% [30]

i 1.7%, TR ) 1.6 h, BHAH 1:20 (g/mL) , FEA#IREE 50 °C IDF=45.42%

SDF=15.61%
R FTAERE AR AT rEPEERR =101 B H) RPN 4%, AR DF=80.20% [31]

FEA 40 °C, KA A 24 b, BHHE R 1:10 (g/ml)
R ETEET  SOAREEMR 6%, FUR L 1:10 (g/mL) REENE] 60 h, KEEE ~ DF=79.33% [31]
JE iRt ¥ 32 °C, k% pHS.8
K EATE BEEMR 10.5% R IR E 28 °C.pH5.0 FHE L 1:16 (g/mL) . SDF=27.23% [32]
R IFERTE] 75 h
BEW ERAEE - (E= BHE L 1:10 (g/mL), 120 “CF @ adctE 30 min, THRMTEG , Q6457 SDF=25.03% [7]
SN 0.3% , B ] 90 min, BRI 60 °C,BHA L 1:15 (g/mL)
S TR
P fife- PR R RRAT YIRRRE 2.1% HPRHELEE 31 °C 35 ) 33 MPa DF=83.34% [33]
it i - FrH a-JEREEFH i 0.5% , KT BEH & 0.4% ,NaOH ¥k £ 0.6%, SDF=12.70% [34]
BRI TE] 120 min

il - 7 D (g3 [ FH A 8% (W% IRLE 50 “C % (] 10 h B H] 6 h DF=62.60% [35]
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Sy BEERTH RafRSHX EFipiA
2.1 ¥k ASTRBRIR R B | e 553K DF 42305 K 67.17%. Yang

Wy BRE B0 R UM RE | 5 R SR VE A R TR
P T 2 2 R 45 i DI R B 45 A X, AT A5 21 DR
[ 7 k1361,

TR T S A B v A T B o 8 I R AT
ff B e, A AR AR A B DF A Tk . MR R
AERAP) AT 55 Ok JEORHE 1 K S 4 DF, AR RN
49.68% , (H 45 /= dh e g 22 , 1K 01 KPR IR T
HAtb 7 vk, B £, Hal AU 52.14%. 5207123
3 o o R R G e K R R A 55 SDF 4R B
R FZA IR FEI ] K, 7 90 ‘CAAF Tz 4 h AT L
fifi B 77 95 b SDF 19 7 & MR K 19 5.06% 4 T F|
9.18% , HEHURIEF T 81.4%, WK T 90 Chilfgs
MR SDF 454, S EERBCR N, AKIRE T Z K
[B] g TR 9, X DF A REZK 1 A K s i Kk, (A i
U AR DF @5

R RS A o S e 300 0 W 3 T e st , i 2 e B
1o FE 7 B 5 Y U1 1K R ROKR B B R G
JriERT O TR SFRARIE SEAT R R Ok B U 1 ) BE R
P&, KR BIZ 7 im0 AS DF K HERTZY, 2
5 2 TG SE A R0E DF 3K ) Rk 4%
FIALTE . Ge SEBSRFSY & BUTE IR A AT T, MBIk 1
AT LA AT ) B A e, 4 P R A

B — [y 1 AR B BRT PR 6 ERBE 1 R M 4
JIN ST I SR B 2 H I A B B4 R A A 4l P A AT
XP LR WK A o B B AR RN 28 1) & R, i 3
IO DR 1 61 A 5 NS A e @ R R o SN o A )
22405 PR S B R BB AR I 2 A 40303 o 3 o
it AR TiE A v P 38 R AR R U T 20 R AT 55 DF 40K
H 83.34%, Horft SDF {9 & ik 2] 7.41% , BAAT BT 1Y
HEWITEME . Moczkowska S50 13 X6 b & BEL , B — it fi
4% SDF [A53% 4 (61.13+0.35) %, TTE 55 CE&AE T8
715 min J5 P TEEAR , SDF B915 R 38 1% (68.90+
0.50) %, BFRCRPE T T 12.71%5
22 bk

b2k e R 2t 0 DR SRS R 55
b2 FIE R TR R, SR 15 %) DF Ay — 2
Jr il

i B 725 2 Ak 2 2 R B W FH Y DF #2800 75, =R
PHAE K R M sl V5 VRS JRORHR A R A G I AR
OREIR SR R ) R ST G D AR A A B iR A
DF 411, 2 Wy 2 005 b 3 56 & BRI AR IO DF 5200
FIR /NG pH AE >k BE > EE > B[] T 7 3 4 BT
DF 520 F3 R /N K pH A > BH >R > I E], By o]
L, FE AR 2 o R RO B i e K B R R R IR R
P pH H . FERAERM TR 53% DF 250K
K 47.98% , FF5¢ DF 145K 59.49%., T RUT 2858 i i

LELTiE o o A A S S A RN EL A A DF, (15 54 5%
IFEPCRIBE] T 73.19%, b2k 420 DF (it 7 1)
ANASUAE VIR 2R A AR P W IR 8 R s [ ] Bl ] A
i 3 HA R B A BT RICR . TR 2% 5
TR AN W 45 DF, AEBHA L 1:20 (g/mL) (.pH {2
6.5 FEIBUEEE 60 C HREHTIE Y 3 h Y& 15 5
DF 15 5R 54K, 0 31.25%, AR S A AL B AR i 2 I 7E
B A R IO

b 2E PO B T AR T e 5 Bz N T
Tolb . T 5 A T Ak 2= R S 3 R P
PR 2T e, BRI DF e . B
BHIF 51— B 22 el AR $R B 590 ol 2 5 FH R in 57 4
JPEAGZ R U 1%, J1RAERUEIT 4 =5 DF 15 1)
FEAl b ARAS AL BT DF .
23 Wk

AW PR ER DF 32 2 60 45 T 5 3 BORD & T 1k 42
B, Ho gk 22 B0 R O TE A AT 4 E A
T A e 3 B AR LA B R ABE BR B 2t (0
AREE,

fiff LR EL DF & th F OB h ¥ 8 8 0 S K
ALY T X Y O 2 5 DF T8 4 A 454 , ik
3 S FH B U E MG L F 4T 4 2R A SRR T
JEE M it , 2 83 SRR v U R R ER 1A, B IR 4T 4 = [ 1)
a5 a5, T ARIE DF i 24T i, R e 4 =5 DF A9 &
KAl

E RN 5.00 g AT S AR IAE] 100 mL /K
B 15 min, 1A 1 mL o-JERBFR A 1 mL H.0EH
it 8 E A S A5 F R 43 IR SO min, B f5 U008,
i % 7 1% IDF [ $2 B 5K 2] 76.80%, {H SDF 1N
0.6%. SBRTBNE L Yt Z Rl AN BT & o-VE B il
PL1s1:1 s LR, TR n ACRE & op A T e, L de
FESAF R H DF 3% 0 61.0%, H: SDF 5%k 15.61%,
AP S5 T R, HARE SN B, X R e A
il AP AR 31 2T A4 2R 1 1 FH 0T ARV R 2 K i
SDF, ¥ ml i P p 43 -

Bt B ML DF $5E T 2275, B 220 SO 4511 i
T, H T A R S S, T AR B () DF R IOR AN 4l 5
1o AL A5 T T 5 R T ), A L A 23R
AT ), BAH A DF 0 T ACRE BERAIC, iR 75 ZE
— TR BRI, AR 7 AR R T2 T AL AR

R A A 0 08 A K BB T AR PR BT b A
PR RO A K T, DA 2 T A IO 3 R L TE R
SRR S AU R DF. 3R] AR IR I FL AT
W B AEE IR T N aR (K5

235 B S-SR T A 7 2L AT B R RS B EE BR B LA
121 (BT L) A e BINE A 507 5 st b 2 I, 49 %
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W OHAEEEFR DF HiK . fR R 2B R A H
RIAFE] DF e S5 R 00 S5 24 fh i o 4% JRE N
40 °C WA R 24 h BRE HEA 1:7.5 (g/ml) , FEIZ 251
T DF $2BURAE] 80.20%. N LA EARFEE A ME— R
KR DF, il i 1E 380 & AEERA L 1:10 (g/ml) |
KWERTE] 60 h, KR 6% K FRIRIE 32 °C A RE
pH5.8 &M T, B m B HCR AT K 79.33%

B R0 RS2 LT TR 8 AR BR P DA B S (0 K
Ah W80T DL B R R IR E DR 5 TN A3 i
WF Y & B2 it 25 50 & FH Tl 4 DF, AR 4140
A R 10.5% & EEIREE 28 °C . pH5.0 RHE L
1:16 (g/mL) & BEWFE] 75 h, 7537 5 SDF $2B0E K
27.23%, tb R TR 1 20.21% , EL3i < w6 ml %0, &
B2 J5 i SDF (BRI R B B e s .

R 0 BUARBAR A3 B DF (A0 T b4
HP Rt i, (H B 7E TR W) & vk i 2 o 72
R TAT AL (EG T 45 IR A BR By, IR T b — 2 5
e ANBERC I b Tlb Ak AR 0, BT L2 TT 2 2
Sz e A A [ st 1 T DA 2O [ B b ) B, % 45 R T
PRFP AP 38 AT 40 o = DI RE AR 11 DF
24 BHW%

i i By Bl 4% DF A3 B AR A Bl A Eks
B2l BRI AR2Fk 0IRTRER B A ik (g st ] [ R 4
R IAE A5 755 DF B — R P2 M or kg A

Tang SF4SU6F G 7% BT 8 7S U A B I DA R 34
J 4 B ) 4 DF BEAT T HE , & B0 A B il ik vh
) SDF 5 i fie i , R 7K 0 g5, oo- T8 A9 Tl 2 910 o 5
ey, RAMERETE R e R AR /N, BRI Ak
— 7 VR REAT B BRAR M B A Y DF AT RN 2 SO o
TR b BRE A Ak 2f ) £ DF & B, 3% 07 1 ml LA
DF BYREK A s g

WA 22 SR IDL T 5 i TR Y Tk T A A e A
Y, HASRIRE] T 83.34%, K EVE I & EE S5
LA A 4, SDF f R 3K 5 T 25.03%, B H 52 1l
L0 W 1Y SDF 1558 27.23% I% , {H & R 25 4 5
T C A A T (R B R R R A>T R A Y 75 h, 76 T
b H R R A B

S AR AR L — 7 VR TR AR (R N ) A A
R (R P A B Y B o S O e e S L g O 4
TR RO AR LS5 Z Ak, RS AR
25 JEURLAS [R] R LR R TR], 2556 2 AR = RS AR |
V5 YL B T TS PR 5 O DRSS e KAk, il
HAR R IR TR DF.

3 MEBEEESAHENEIEINEE
3.1 RGO IR
e [H B FE R R B 2R B2 %) DF A8 H BB 7 1

FIVE I SEAT T 007, 85 SR B s, BRI E Y h A
DF B340 7 g, O M5S0 19 KU AE G vt 1 25 0 35
IRE7, Li ZEH8IFE 5T T 47 55 DF R & 1B /0 BUAG 820
WSE T IRINATSF DF Ja K BUAY L AE [ 2 L HJh =15 A
F 25 32 1R 2 11 T 1 DA S N R R e il K AR
PRk Wl R S FZ AR K1 KOF 25 R
R 2 f) i B R TSR AL, UESE DF B Y
Mg fE 11, B IDF Lt SDF AUREIMISRE 11 8 4f .
3.2 PR mIE

FAEALEAF I AN ARG R B, DF X716 A 1R 4
(VR 5 1 TR A 0 % B8 2 0 08 1) 00 7 L
S AT X, DF VR AR 5w R TE AR i) %2
BEEWY o, 7 AR =8 2 1 Bl v gk A s A, A
SN T DT 00 o8 T2 A0 1 2 S o 245
W A KW AT AE— BB L oE i
DRSO,
3.3 Fuhl AR T B R

DF HA #5R A MK 11, 3 ARG 20
B A3 ERK B A e (A AR iR AT T
DF B S5 AN 5 43 it , e ik B B ARk 2 A 5C2R . DF
2 5K B BE R S5 1 B, A AR XS F 8
J5 I 0 A5 4 SO A WA, A K ) o AR o A s SR
DF ] 3l 358 386 0 fi7 386 P 25 90 10 280 38 Ok e 5 AV 1 ot A4
WS, 38 e K FLSE B E B DF 35 45 4 o TS B 76
T 93 T L SR 52 ) XA, A T 92 0 2 ) R A 151521 3K
ST B PRI HFEH

4 MEERAHERRITIHHRA

P15 DF HAT B iRk 01 il I Mgk 7145
R AR B ORI AR S I 8 £ it b T U 250
ST A B KUK LR, JF B THE SR A, I e
an T A R Iz N
4.1 AR ot R

Pro% DF BATESGF0F K ) F5i 1, 45 5 S il
i PR K R A AR S AT 52 W T ) A B4 B3, L
SESUBIFFE R BTSN AT 94 DF T LA4 v ¥ VAR T DA 19 2 5
PEFVAE i P 45 ks O T v R . o IS SO AT
Fritt DF FVEST A5 D 32 208}, Btk T M7 44, il
T —EFAR AR R DF T
4.2 AE A R

TE At A DF AN AURT DR RN 17 AH [ e
A 0 TR IR i T LR R A A A A A B L SRS
FERIUIN 2% HIFT 55 DF, BT LAAT R0 a i PR b v 2
F BB A1 , 05 BE IRV BE AR /K T, mT AR G4
TS RERE AT 5% DF AR5 12
BINE A b, KB 40% B AT A 1 IR
o A mpok o R F RS
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(EGCRHR AR N DF 0] UZE LR AE ™ 5 I L IR Y
AIHE T2 TF 7= S AR E M o Tang S8555E = XF H i 56,
B8 71 9% DF FG 0 TR 96 3 PR 0 2 X LA R AR B 4
FHEEAE  PTA G I LR 28 T B % DR B R 2 1 LS
FIEALE AR, I K 45 58 K AR BRAE T, B S
PR E S
4.4 FEHALE S

VT DF B 10 0 #1018 i S AgoRE i
AT F 22 T A 2 R S AR5 T R0, AT 5 DF
TSN BB e BE T LA R % A RGBSR L iR AT DA
VD g P R T S A IR, A s T R A
AT L HAT T R SRR S

5 RE

M3 Tk R ip &= R ml =9, U 45 1
R GRSk RN 7 R AR 70% ., H ETXT
Tax ey i Z2 A Ry B e AT S AR B R ) 28 0t
FUI TAE R shPn sk eI gen T4 . A 5 m TEl =4
HDF & E i LR —Fp RAF 0 DF SRR, X
FCEAT RN TR, 28 2008 R PR O T T8k
5 IR FERI IR TR AR

H A, T8 26 47755 DF Bl 4 DAL 2 vk f A=
PR E, BTk £ DF ISR IEAE, PRk
W2 RE RIS TP BRI B . (b2 A ol
& T4 DF AR50k ER R LA B S A AL AN, ZERCR
e B4 SE At 1 BB A & BT, A 9 S AR N B 2 4
Xif T A= 0 A B 2 B A T I+ AT K T T R 14
i, AT TN 2 MR R SR B A ST SRR SR B
TR (R B b FH T bR A Al O 3 O R ) AT
DF. stk s — 3k, At 22 5 e B 0, 4 B
PEAT SRR TAL B, 52 T+ A= 1k ) SO RCR , AR ok
W i R Tk R AR AR S S A A B
IR R
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