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Research Progress in Bioactive Ingredients and Nutritional Functions of Bamboo Shoots
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Abstract: Bamboo shoots are common plants with rich nutrients in China. They are natural green food, with
high protein content and low fat and sugar content, containing a variety of essential trace mineral elements,
amino acids, and bioactive components, such as polysaccharides, polyphenols, and sterols, which endow bam-
boo shoots with the effects of nourishing yin and clearing heat, tonifying spleen and invigorating lung, and re-
moving heat and resolving phlegm. The bioactive components of bamboo shoots and the possible mechanisms of
the active components in regulating glucose and lipid metabolism , reducing oxidative stress and inflammation,
and lowering blood lipids were introduced, with a view to improving the resource utilization of bamboo shoots

and providing more evidence to support the application of active components of bamboo shoots in the food in-

dustry.
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calamus latiﬂorus) KM 2Z& (Dendrocalamus farinosus) N
IR 55 (Dendrocalamus. asper) 4 1L 75 7 (Chi-
monobambusa. utilis) F'E5 1L J74T (Chimonobambusa. leis-
hanensis) R , & WAT 5FIEACE 35 8oy & &2 0L 17,
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Table 1 Basic nutrients in bamboo shoots

i fEEerdi i/  mEATE Y Jig W5 £tk / M D/ B i/ it/

(¢/100 g) (g/100 g) (g/100 g) (¢/100 g) (g/100 g) (pg/100 g)
FEAT S D. latiflorus 0.84+0.02 2.22+0.02 0.16+0.01 3.10+0.14 3.4020.14 489.32+13.91
KIM2Z& D. farinosus 0.670.01 2.59+0.03 0.14+0.01 1.60+0.07 1.400.09 4.6.98+17.50
RS D. asper 0.900.04 2.06+0.02 0.20+0.04 2.80+0.03 2.90+0.04 454.16+9.28
ST C. wilis 0.09+0.01 3.29+0.07 0.07+0.00 1.10£0.10 1.80+0.03 187.27+17.19
FHWIAT C. leishanensis 1.09+0.08 3.54+0.05 0.14x0.01 0.04+0.00 0.19+0.06 141.66+4.68

1.1 Zh

H N R BAIRET R e R Jek DL
T — SRR A 20, ANBE R 8, T B 58 K B
EMFRIEEZ R — PR — R 20, E R
FEWE AR BT RACRE AR B R FLRE 6 Fhip
WK . He ZEUOBISE A BIAT /K i 22 8 vh 2 1 5
T A, 8 A RS 15 R W R4, £
B o3 B BT A ORE AR H R A A
SFUBEFEAS 1R 490 J5 4 4 AR, TR L A 55 22 S — il 2%
ZHE-EAE G . Do S5 K IAA Z 4 (exo-
polysaccharide, EPS) J& —F ¢ Z b} , 2Ll D -4 4 bl
N D-H B A5 R rT REPRAT S A Rl IR
A BRBRA SRR AR 2S5 . TR
U T AT M, e X 2, 27 SRR - (3- 2 FE 2K
FTBEMRIK-6-A iR )[2, 2 -azinobis- ( 3-ethylbenzthiazoline-
6—sulph0nate) LABTSIIHES F B h F 00 7F 805 e i
FER, P 20 BT AR g B B B
G BRI PR
1.2 ZW

22 Wy 2 A ) R L T R A AR ), 5 3l A7 T
Yo, WEgR R, 20 HA T2 A Y A2 B M Gn
PRI AT SN R 5 AR A RO T 4
B A AT s VS AR A VR O, 2 R AT
h E SR P AR TE PEY BT, % 5O 602.83~854.07 mg/
100 g DWH, ATHEZEIS3 502K 60% HEE . 50% LB
30% N . T2 T 4 FhAT ALY R HE BURR 7T 29 h i) 22
3 254 4, X SRS A B 5 AT R L 430 R
4.49 .4.85.4.97.2.22 mg/g, F3i i3 M (03 - 5% 15
PRI HEATHE R A B 5 BT W9 R BN TR A M B A
HILTES 5 X5 IR AT 5 22 T A B ) 2R I AN 2 B B A
K, IS 24 R R G, Hoh Ak

YR MR FEE . Yang SN EATHZE
LA BRI Z A B AR I & A )
WAL LR R R R I E R A A R Y
PR3 S I 6o P R A LA VR R b B L AR
71, Y& B RE 0% G i A R IF5 T 1) A8 T ORI A i S o
1.3 5
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R, PR 3 AR AT S s AR, AT S I AR
H AT I G o o) 4 G 2 R A 11 2 K AR
R LR N B S 0, M i 43 &S A —
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0 3% P BT AT T DN 25 g
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AT A BT AT 20 i A 4 24 T L R
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7 AT R e, A 1 B RAT T A FR U (E

2 EFHE

AE 2500 AR T, T A OB THE g2 Rt
WA T RRMRE SR Z B RR SR, SR EE AR M R
SR, AT 0 B B B 25 B, BA TR AE A 5
BERE AR BUEAL AR AT & S5 8 SR DR
2.0 ETREIR A

W5 R B, A 5 BA VA RENR (G A ShRE . A7 5%
PEA FE NREE L 4E (dietary fiber, DF) , J&—FP I g
PEE i Z2 08 J5ORH, D S o v /b E e B A B8 il
W, 2 1 R A T OB R 9 (type 2 diabetes mellitus,
T2DM ) B RURSE , i R LA g/ i A A 6 0 g AR R 25 3R
N7, T EAT B 47 A B AT IR Y BE 31281, itk b, A 5
14 B Ak W A RIS P . Wang S5 T A 40
A - g5 % 22 HEHT (human hepatocellular carcinomas-insu-
lin resistance, HepG2-1R ) , i 1< B JIi5 Ik UL 3-8 fifg/ 2
1 ## B B (phosphatidylinositol 3-kinase/ protein kinase
B, PI3K/Akt) 3 % LA ¥ e AR 1 J7 X1 9 PI3K Ak,
i 5 2 2RI ) -1 (insulin receptor substrate-1,IRS-1 )
R0 % MG B B 4(glucose transporter 4, GLUT4) 1Y
BEARIL, A AR TE . Luo ORISR
KB, G IR /N AR L, SN iG & 2F 4 Re /) U4 BT it
MR SR /DS, R TR | e = R IR % R B AR - IR
P ALK, T g 28 2 R 0 JOEL 0 e w8, s v R o
SiE /N BUIR BTA G AL ARG o Li S50 I o2 4
(bamboo shoots dietary fiber, BSF) M 3£ /N R, FLRE # )Y
N U B R UENE . 7E BSF BREFR/NR R, 1 S
L Akt BERRAL/KP-3G %, T A W R 1 5 )
TS Z AR -5 3005 T 1-a(peroxisome proliferator-ac-
tivated receptor y-coactivator 1-a, PGC- la) FEHFIAK
SR R TR T TS 4 1 [adenosine 5 -mono-
phosphate - activated protein kinase, AMPK]#l P38 22 %4
JE 3 AL 8 H B (P38 mitogen-activated protein kinase,
P38) WL /K -tk g, 2 W1 T BSF i i 14 56k Jje & 3R

15 538 B FNOE PGC-1a R i R IR B /N BB e i
AR
22 AT

P AR FEN M fdt B i 2 B AR B AT
DA RS ARR £80 IXUS: , 30 A DR B I A 32 S8 A 400 0 1Y g
JieA, W R AT BA PR, & BT T &
FER 1 PT RE 2x AR A8 5 AR IR DG 112 1 1) XL
W, G XL 90 T 2% R e SR S <6 A8 9 TR PR
S, ATREFNAT S ) E GRS MR R CL
YR E AL YICRS, A G ERAE ) kL J5
J1— A BT AT P A PR B0, O AT 0 SRS R
B, P ARG R LT Y SR ORI 1,1 AR 2- = A AR
JE (1, 1-diphenyl-2-picrylhydrazyl, DPPH) [ F JiE 1 4%
AR ABTS* H 1 BE T bR R KRR I RE T 5 247 e 5 i 12
2 IR ARG , R L BAT — e P Ti P . M-
lani ZFBSMefi F A4 4 B H2 B (microwave-assisted extrac-
tion, MAE) i M BAT 55 (Phyllostachys edulis) 7 01 £
By, TE G0 8 S 9 B AR 25 7 (105 °C L 4 min, BH LA
6.25 mg/mL) T , AT 5 AR A5 Gl 75 LU RLER I
T AR G B i = 29 8 4% L T DPPH L ABTS* [ i Ak
15 R BE 1 F18k B 538 I iE ) (ferric reducing antioxi-
dant power, FRAP) g &35, Ntk MAE #5858 T BAT 3
B EALPERE . Dai SFPOIMNEAT 5T PRI 2
3 o O AP A AR, AEp R A R L 7, $ v 4
JEL T ST e, 38 3 2 1 A BN i, AR 2
AT AEIE AL Keapl/Nref2 {55 18 B bR HT A AL B RO R X,
M2 HL0, 175 ARG, PR AT 55 2 B e D e
B AT A Sy — M R BT A A
2.3 BRMARHEE

WFIE B, AT B G 2 4 A R AR TG 7 o Luo
SEIBOIE S e B, Ay 7 v ) IR £ 41 4 T LA = IR INLAE
/NEUR BRI ZEALAR DL, 5B A L, ERG E AT 4t
TR 2 /) B I3 2 48 1 e/ )N (2.84% ), e I [ vl
=R G % BE AR AR - T 3 ) R AR 31.53% .
21.35% A 31.53%; Wi 5 % J5£ A5 2K 1 8 [ A 5
37.6%. A1 I C BOIE 52 5 ARSI ] i A R K
R E PRSP, Lin S8 58 & B, 47 25 1K (bamboo
shoot peptide, BSP) H AT [ s ek 4 A0 B BOIR S 4
1M 7E NO /K 1B I — & 4k & A il (nitric oxide syn-
thase, NOS) T PERUFEHT . BSP A & 2 FAK 2 A i K
B A4 JH [T i (total cholesterol , TC)  H i =g (triglyc-
eride, TG) I %% & B8 45 11 JIH [ i ( low-density lipopro-
tein cholesterol, LDLc¢) L e TN - [ (malonaldehydic
acid, MDA) & & , [ I A ] 52 5 40 ] Asp-Tyr ACE
RE ) AN R AA VIR TR & MU VEA G . 25 b AT
SR IEROGT T R e v i K B v It A D, % s i ek
B RBRAREMAREN .
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15591 (bamboo shoot oil , BSO ) X = 4 B 14 71y 41 ik
% (nonbacterial prostatitis, NBP) A% YEH . Lu &8B!
K i 2R 75 3 14 DR Bl 5 3 A =l 0 T 2 TG 71 R AR A
Y SE 5 A MR T R R M IR Tl L O A N A
(density of lecithin corpuscles, DLCC) . F 4l fg 11 %k
(white blood cell count, WBC) FI{i 51 It 20 21 I &5 27 45
PRI BSO MUHTRTSIIR AR #5888 BSO REM 2
T AT 5] 4 %of B A MR AL R P R T I
G BRI VL BRI \WBC K& 30 4> 1 IR 1y 2k KT
M BSO fE . 344 i1 DLCC K& 15 /4~ F JASE i R ik K
V-, NEH B4 05 T, BSO JRYT W& Ml 1 NBP i 511
KU A2 Yy = AR B . PR, BSO W REAT B TR YT
NBP, ‘& AJ B 32 52 M) 58 A 240 i PR R H: 32 4 A 56
FE DR A F RS NBP 5825 B AT A1 IR A

Li %BQJ}J\%TT%(Phyllosmchys edulis) T B H —
KR VERE B 47 4 (soluble dietary fibre, BSDF-1) , Jf-ffi
JHA R FER R 21 (dextran sulfate sodium , DSS) 17531 45
JW 5 /)N BRABE AL 5 K 5 1 I 1 21 4R R e 8 3 1, e R
BSDF-1 0] & Wk 40 235 i s R4 05 , 390 1) 9 90 £ 5 100 [
(T , AR R Tk B A1 NLR 0% pyrin £5F35 (1) 3
FARE/MEI . EWRE T R R T mRNA
P AR5 8 -1 (zonula occludens-1) (45 45
-1 (claudin-1) g 4 & 1 (occludin) , K 1L BSDF-1
R LA ] 9 A A5 5300 B 00 005 , Wk 52 M e e D g, 45 2R
W] BSDF-1 0] G J&—Fh A i {8 19 B W #b 58 570 50 5%
300, FH LAAE SR B 5 7 1 45 4%
2.5 HAthiEPE

Py Bk B PR RR A BT TE Pk R I AR T
PEFNL A WG VE LASE | 3 HA H0 i 4 TR A 4 W B 24 o
KA AR I A A 25 D RE o

Tanaka SFOMNAT F5¢ h S L& 1), S g 3
PRANFTIEG U E , HAH PR o3 T 5 A TSR
3 PR e I HY AR B v B A R 4 £
AR 1 A KA IR X el S i 1 4 B
0 2 R TR R K AT TR A RIS, R SR A i R 5K
s N ZE AT S e h SR OIS PR BT, SR T K-B 1 1
P E 28T SR Y M B ROR | #E— 20 R AT
Frre S U RESAT SO M T8 il 8 s BR AR T8 3
PHERBE 4 B AR BRTE 4 Fh AT , xS T &=
A J I 52 T T R L TR T B AR 5 Tanaka 451400
SR — B AT AR A T B TIOR3 AT RE
PRIy S8 v A s P o0 4 T VR D DT AR 400 R
HYA G, R, AT P oe i U KOS AL A T B A T
TEMBTE A MM E

Zhu SEWLAT ST G AL S WS, B 5R BRE 5
7 P H FEHE (methylene blue, MB) % 5 . W% BfFAs ] | 35

JERI) G pH (BT T 555 W BRI FF 356 3 BB 1 52
S5 UL AT 55 1) W A80R 22 Z PR E S B 5
Tie W B 2Ry 29.88 mglg, A 54 Rz T AR A W B 95 UK
H MB W BRESRD X5 K o MBI B R e o 1E
— R T AT ST — A T R BRI BT 2
BRI T %) PH S - k) o

Zeng SFIFSE Sz BRI K A0 JURS, 8 1R s
T 6% H9 K BEAT 55 I & £F 4 (bamboo shoot dietary fi-
ber, BSDF) , AT LR35 1 A £ AL A4 SR BT o5 I, 9ok 0 o1
I AP R Kt W RE 105 25 53 A 25.5% i 2.4%
TRER] 17.7% F1 1.3% , E— 2 0E B T 22l KERT, TR
FREN N BSDF 7] L i 25 /0 B I W i

3 HitE5RE

PrAEI AR (25 i 2R B 7R I R YA T
FHAELER] AN [, He Ao 1 o3 AL s o A i 22 531, 4 ik
Mo e BATFEE . FENAMIFFE A Gl K
R BEUE I 2% it B 4 S5 SR IBCH) BA OB A PR
P P (I LA P BT A TR A5 (ELBR D X A  B H
SE B B — AR TE ROV, USRS X L T R Ao
PEAT R FE B , ] fifi A 5 S AR Uy Bk — 2 1 A s
TNELER) 77 i, 390K AR R AR B S A IR L 24 it R Aot
AT o ZE BT AR — 0 5 AT A BT AT
PR HA BVEIRIIRE A AR KRBT E, T &
FRI A A SR AT 55 b AR i PE R SO RAT ) T 1) R T

RN
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