W AT AR ol B B2, 2023, 43 (4) @ 50-56
J Zhejiang For Sci Technol

doi:10.3969/1.issn.1001-3776.2023.04.007

]

1 MERMTEERREFmRER T

@%KH, i?'%]? %@9 E/ﬁﬁﬂ7 j]J ‘ 7 3"34% /'3;\ g

CHRTARMR RS ArTotsehe, At B E R E RS E, WL AN 311300)

WE. N THEREELT Bambusa pervariabilis 25, 4= /4T Bambusa cornigera 25, KIH-%& Dendrocalamus farinosus
S5, fESLEEAT Bambusa rigida 25, #1Z&7T Bambusa distegia 45, Z&4T Neosinocalamus affinis Z4F1{¥# 4T Bambusa
changningensis 55 7 P RATSE 2 (0] A UE Fem B 25 5, W EE A S BA 16 Pliirss &5 & 27 TIE,
Fxt L A S SR B ZFEIR TS (AAS) | ZERbE1E4 (CS) | EhfE A% (RC) MILL{E R %453 (SRC)
BT THAES . RN, 7 MR E A S EAE 1.56 ~ 2.46 100 ¢!, HPEMFNEARSERS, N
246 g-100 g5 7 PRI E LI HRTE 1 164.33 ~ 1 722.67 mg-100 g, ZEIER 7 Fhkrr b & B 5 E
WIS, RAERR 7 PR A b & B m B RSN ; [ERACEFRMETIH, % AAS il CS,
ZITERE SR EA A LA A2, HAARERNIFRIME, HiE45E RC. SRC Fll EAA/TAA {3 HT, ik
WATH )T R IR R A LA S INGE, WTDRE TR . DL B AS SR A R AT e & S ol
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Analysis on Protein and Amino Acid Content in Bitter Bamboo Shoots

TAN Xiaoyang, XU Chang, GAO Yuan, WANG Siyi, LIU Qifan, GUO Yang, YU Xuejun

( State Key Laboratory of Subtropical Silviculture, School of Forestry and Biotechnology, Zhejiang A & F University, Hangzhou 311300, China)

Abstract: In July 2021, bitter shoots of Bambusa pervariabilis, B. cornigera, Dendrocalamus farinosus, B. rigida, B. distegia, Neosinocalamus affinis
and B. changningensis were harvested from Century Bamboo Garden in Changning, Sichuan province. Determinations were carried out on content of
protein and 16 free amino acids. Evaluation was made on amino acid score (AAS) and amino acid chemical score (CS) reflecting the protein
nutritional value, and analysis was made on the ratio coefficient (RC) and ratio coefficient score (SRC) of amino acid. The results showed that the
protein content in tested bitter bamboo shoots varied from 1.56 to 2.46 g-100 g, and the highest was in N. affinis, 2.46 g-100 g. The total amino
acid content of the tested bitter bamboo shoot ranged from 1 164.33 to 1722.67 mg/100 g. Leu content was the highest essential amino acid in the
seven bamboo shoots, and Asp content was the highest non-essential amino acid. With reference to AAS and CS, the nutritional value of N. affinis
was better than that of the left shoots. However, based on the analysis of RC, SRC and EAA/TAA values, the essential amino acid composition of B.
rigida was more reasonable than other species.
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AR, XN R B G TR S SRR S W AR A T SR AR LB SR E I — A6
bR, WREFE . RIS SISO e i E AR . BATEA = REFYIRZ —, HEFNH
BT WA I, —RBEARSE, —MREAFPLHEEIERA PR . SRR R R X R
WEEAR B, I IRIRAR, TEARN LU R EERY, SRR AT A SR A B T 2R

PR Bse, HTERRE ] 5By, ST, e hSHYmRm L2 te s L
W, BApuede. FRiE . seAcimtt . BOREPRA . BUILRE. SURABUE MERVERE T, B AETSFE A BT
LS T VR, Tang S & BUR BRI AT 2= SRV E PER 3% . 7525 CRARE 3 d, MTHEANR
S EFEIR &S BRI ; rAFRIRAR A G EREIR S BNy 8 %, mad TS, FroaniE
PEER B & B AP . ZARARSETR BT B RO A R 25 BT A h I T S ', (BRI R TS
R AU S B T AN A ERAER U IS v i SR B 2R AR

WIRPTFRIEE & RSE L IR . IJLAE, REEL O EMBEERISIN, SRS RARE)
LT, BT DR TS B R B LB RE ) B RS (AR P RE , TP R DU = S T LEA
WIRAT S A A S B 25 O A &R TR A2 20 HZ TR, (HRSE TR AT h B A ORI B IR WL
A, WA SEWRITH E A BUE SR ME BTG S R . e, ARS8 ] LA 478 B ol AR T
KA e R SR A,

1 A5 E

1.1 iRXIE R

PRIGHA FAEPY I T Btk 2e ], Bl XU R 200 hm®, HUFRAAFRA 104.56°455' E, 28.30°874' N; JEIE
Patrimig R, FIRIRN 17.5 T, 4FBEKEN 10704 mm; HHERADHERMA L R PR,
PP SRR AR

2o Al H RS bR K S 2 BT 2SR B A TR IR o Al N A TSRS HA AT 2R R 427
FhU2, A RS HELATRD, TZEAT Neosinocalamus affinis, #iSL ¥4 Bambusa rigida 5.
12 REHE

2021 4E 7 Ha) 78R B0t sE B P2 R - 30 em A2 47 i BERUSETEAT B. pervariabilis 5% . 4= 1T B. cornigera
. KIZE Dendrocalamus farinosus 25 . fBSLEEATHE . RIZEAT B. distegia 25, ZEAT55 . {EIEAT B. changningensis
T PMTSE, BORIZEU GRS RSERE, REESEE FHUKSSHNERRI R AT, BOE 2. XRIZH
YTAE 10 h NI R, AAEIRTIVIRATT &5, REHHYIM 3 emx 0.5 emx 0.2 em (K x ¢ x J&) B
NFES L BT, 78100 CFHE 30 min, RIGTE 75 CFETFRERE, BubFkirE i 40 HiF,
IREPILIGRAF T T &5 .

ZH (GB5009.5—2016 & AR BTIIE ) X 7 FssuRp S i B A BTE BE TINE ;. SRS ST
S R i B AR ) & i, AN IR E T 7 PR Y 16 PR E IR & B ——7 M TR E AR (A |
MER . BER . RRAR . AR . RNAR . BER ) o MEHELTERR (RARAM . 420% . 4% .
HaEm. WA . ER. A28, BER. WaE%) . IrA Sl ERE =k,
1.3 HIELEBSSiITHH

I B A B TE Excel 2016 it S TR FWIE, H SPSS 22.0 #HTHNZFEFZE0Hr, FHR
PTG X 7 TSR A T E SR EL R LR BV

SR IS 7, DUBRSERUR ALY (FAO) AR TIAEZHZR (WHO ) $#2 A AT 2 M Ll &
SIS 0 A BT BRI IR P LU SRR 22y, SR TR R SR 1 .

S LU T AR IR (AAS) | EEMRAS0ES (CS) | HfERE (RC) HMILL{E A% (SRC)
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FEINZE 1 b Y — D I

= X 100
FAO/WHO RS A N T 2 IR & i

s TR [ R 3 ﬁgwaﬁxmo
COWEELFCP MRS R

_ AAS
AAS ¥)fE
SRC = 100 — 100 x CV

ﬁ[’:l’ Cvﬂ‘j RC E/J/Eje'ii/ #ﬁo

#*1 FAO/WHO LUK &ZEMERALTRERSE
Tab. 1 Essential amino acid pattern of FAO/WHO and whole egg model

S8/ (g100g")

*ﬁﬁ 5 -2y =N -2y 2y 2y 2y hie 2y e el
Srea R =R faElr  EEmOER RN EAERHRER T k= ETERY
FAO/WHO #i=; 4.0 7.0 55 3.5 6.5 4.1 1.0 5.0
PR 5.4 8.6 7.0 5.7 93 47 1.7 6.6

2 HEREMN

21 THERAFNERRSE
BEAFRANREY T REENEEEREZ —, S5&MEMDIEE. 7 MSRrrAhrEA S ENE 2.
FH3E 2 o, Kmﬂﬁﬁ%ﬁﬁqﬂﬂ’aﬂfﬂ J\EEZ:E, 7 PRI AN E A TS B 1.56 ~2.46 100 g, BR T4
AT RIRIN A2 MR B E R, ERMTFRNEARSENZESWESE (P<0.01) , HpEEmEh
BT (246100 g") , HUCHIEEMS (224100 g") , SREBA RN (157¢100g") .
®2 THERMEEARSELR

Tab. 2 Protein content in 7 species of bitter bamboo shoots

T BT iwiide) PN LAY BT fedi) FrEAT

B/ (g100 g") 224+0.01C  1.84+0.02D  1.86£0.03D  1.7120.01E 233£0.01B  246£0.06A  1.57=0.01F

H: FE—1IARIREFEFRAE NN ZE R R B (P<0.01) .

22 THEERNFHNEERS S

7 AR T Y 16%*%?%5&%@2@%(7$LPUZ\%?§“\¥E@“$H9$LHEJA%“§‘\¥E 2 ) N 3. 3 A, 7D
TR P EEIR MR 1 164.33 ~ 1 722.67 mg-100 g, MR S EAEAREN T B B2 E R (P<0.05 ),
ZIEH Y EATRNERBRA NG SHEE AR, i HS RS RINGEA X, AR
AR —f8) | [F—ZE KR . I ET UL, 3X 7 R ) B AR R S R S T E TR S
221 SFAERSEUWR AEAREAITERECE & R E AR SR TEE, UANIIN-EE Bk
B SR , TR TTEIEE . H3& 3 v, 7 MssuRr e b TR IR & & 7F 433.00 ~ 539.00 mg-100 g,
o, 2B ) B I S (539.00 mg-100 g ), FESL AT Y MR S LIS A BRI (433.00
mg-100 g ). FEFTE L TREIE Y , 258 A AR REEIR L 7 PRy & B LT 2552 . EAA/TAA
EAEAE AT LB i RN R & S TR E, — TR a5 B AR 40% A4 E AL E R
Fio ARG A TR T A T R R & B AR SR 30%LL b, Horp AR AT SR S g
LTSRS BN SRR S ENIVER S, BErhREA, IMTE PSRRI & B
FHER (P<0.05) .
222 FAFEARABRSELE ARLTEII AT DIESM M AR & i & 50 . AR, e
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TR EERA O TP HIURIE , ﬂﬁﬂﬂd]%%ﬂ)\*E’Ji{tﬂhﬁ%ﬁ@fﬁﬁo Hi# 3 Wl
HAE 731.33~ 1 183.67 mg-100 g,
BRI J@?ﬁﬁ'ﬁiﬁ%‘ﬁﬂﬂﬁﬂm\

E[RAL S

ey .

{:Z;‘(ﬁ A~

E’J,wﬂﬁz\*ﬁiﬁﬁz
H R AR,
&4 190.00 ~ 245.00 mg-100 ¢!, PEMBIK ,
HIPTAELL, A FERREER,

T, RBTER R S AR

RS S R ,

7 TRy FF'E’]M
LB AT

TR EBAWNESR. 7 %*ﬁ'ﬂi’r’rﬁrf“i’]/‘ﬁili"b

EEEIE 140.67 ~ 25533 mg-100 g, KGR —FhEpR s,

®3 7THERMEFRERSEHR

Tab.3 Amino acid content in 7 species of bitter bamboo shoot

PR S R
S84 89.00 ~ 123.00 mg-100 g ZEAT 5 HABAT
&4 10433 mg-100 g

e Bk

&8/ (mg-100g")

IR HEMT A4 FAT K7 T SLBEAT BEZErT AT FERRAT
pi-1lra 67.00=1.00bc 65.00+2.00bc 64.002.00c 55.330.58d 68.00=0.00b 83.00+0.00a 66.67+2.52bc
el 79.33+0.58b 77.00+0.00¢ 77.67+0.58bc 67.000.00e 75.00+1.00d 86.33£1.53a 79.33£1.53b
B 26.00+1.00b 23.67+0.58¢ 26.67+0.58b 21.67+0.58d 20.67+0.58d 26.00+1.00b 29.00+1.00a
SerrE R 58.67+0.58b 55.00£0.00¢ 55.00:£0.00¢ 51.002.00d 52.000.00d 60.33+0.58a 59.00+0.00ab
el 112.33£0.58a 103.67£2.52b 101.00+1.00¢ 98.33+0.58d 99.00£0.00cd  114.33£0.58a  114.70+1.53a
ENEA 62.330.58b 54.00+1.00de 54.00+1.00de 55.0020.00cd 52.33£2.52¢ 57.00+1.00c 65.0020.00a
Ptk 104.33+0.58b 100.33+0.58¢ 97.33+1.53d 84.67+0.58¢ 96.67+0.58d 112.00+1.00a  103.30+2.52b
KA 234.00+2.00b 191.00+2.00c 233.00+4.00b 140.67+0.58¢ 256.00:£0.00a 25533+3.51a  165.00+5.00d
258 80.00£0.00bc 75.33+3.51d 77.00+4.00cd 63.00+1.00e 83.00£1.00b 104.00+2.00a 73.30£1.53d
Al 206.00+3.00d 190.33+1.53¢ 213.67+3.51¢c 173.6740.58f 221.00+0.00b 24533+1.53a  208.00+5.00d
HER% 73.00+0.00b 71.67+0.58bc 72.33+0.58b 62.67+0.58d 69.67+1.53¢ 78.00+1.00a 73.33+2.52b
[N 102.67+0.58¢ 97.33+1.53d 101.00+2.00cd 89.00+1.00¢ 111.00+2.00b 123.67£2.52a  113.00+3.00b
Jik e 58.33£2.52¢ 48.67+1.53d 50.00+1.00d 49.00+2.00d 97.00+1.00b 154.00£0.00a 61.33+1.53¢
HAR 32.0020.00c 32.00+1.00c 34.330.58b 27.67+0.58d 39.00+1.00a 39.67+1.53a 34.330.58b
bl 91.00+1.00b 82.00+2.00cd 84.00+0.00c 65.6742.52¢ 91.00+3.00b 104.33+0.58a 79.70+1.53d
i 77.33+1.53a 72.00+1.00b 69.00+1.00c 60.00+1.00d 71.67+0.58b 79.33+1.53a 78.00+2.00a
EAA 510.00+1.73b 478.67+6.51c¢ 475.67+4.51c 433.00+2.00e 463.67+2.52d 539.00+4.58a  517.00+9.00b
NEAA 954.33+8.50c 860.33£12.50e  934.33+13.50c  731.33x4.73f  1039.33%4.04b 1183.67£11.02a  886.00+19.52d
TAA 1464.33+10.07c  1339.00£19.00¢ 1410.00+18.00d 1 164.3346.66f  1503.00£1.73b  1722.67+15.57a 1 403.00+28.53d
EAA/TAA 0.35 0.36 0.34 0.37 0.31 0.31 0.36

e TR ; BEAA R EMNTEIEE; NEAA FR B BNTEEEER; TAA FREEEE . F—17 P REKRE FHER/RAHE) 2
SR (P<0.05) .

23 7THERMFEFEERERNE
231 RAEBmIFH (AAS) 7 FSHURTTHEEIRIT A MIZER I 4.
F4 T7HEERNTEIERNITS
Tab. 4 Amino acid scores of 7 species of bitter bamboo shoot
- AAS i
HEET AT KM 7& TS AT BlEET AT PEREAT
SoeE R 1.47 1.38 1.38 1.28 1.30 1.51 1.48
R 1.60 1.48 1.44 1.40 1.41 1.63 1.64
AR 1.90 1.82 1.77 1.54 1.76 2.04 1.88
ETERNind 1.59 1.54 1.55 1.34 1.50 1.73 1.63
N + BB 1.86 1.58 1.60 1.60 2.30 3.25 1.94
Pl 1.63 1.59 1.56 1.35 1.66 2.02 1.67

T Py 16 Ml R L SERM A SR, B HERRIFO I E EER

1 4 vl m, 7 RhEURATERY) 16 FhiF B LR AAS (B0 AE 1.28 ~ 3.25 8], @ikt AAS {E A7)
H1, 1E FAO/WHO TR FEAE T, 7 FhsRA TR0 55— IR BB R Y h e & s #5847, BESLIs AT,
FEEATI 5 — FR M IR A, AR SE IR Z IR AR . AAS (BRUR, RIHHE TR

Rt B E RISy T
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ECHRS, REATOFORE I + MR AAS (IR, JAHUT 325, BUIRAIFREIE AAS (i, 251 2.04 1
2.02; RHEEVFHIHPIAT + B AAS (104 230, ILAEIRNN AAS HVNT 2. LA, BITHNES:
rfictis, FOUCRRIETT . FEEPTRIE ST,

232 BABAETH (CS) WS AT, LEBVRITSTN 16 FRiFHEIT CS AMTE 227 ~ 0.94 2],
T CS IO, (ERERIRT, 7 AT 5 MR RO b R, AR FfT R 200 5 I
BRI AT + WA, FUARTTE0 S — R SRR AR, IS TR, BT
4 + WA S RIS, JAE T 227, WESEEATSERIBEATSE0 RATER CS (UG, 5151 0.94 F 0.96. Ly
T, BT E T O IR, R AT R TS

5 7MHERNFIERNLEITES

Tab. 5 Chemical score of essential amino acids in 7 species of bitter bamboo shoot

Y CS1E
E=0- 17 - - - — - N
G ikl K& T LAY BHEENT AT PEERT

SRR 1.09 1.02 1.02 0.94 0.96 112 1.09
Brealicy 131 121 1.17 1.14 1.15 1.33 1.33
AR 1.49 1.43 1.39 1.21 1.38 1.60 1.48
AR 1.20 1.17 1.18 1.02 1.14 131 1.24
FEREE + BER 1.30 1.10 1.12 1.12 1.61 227 136
AR 1.43 1.38 1.36 1.18 145 1.77 1.46

233 WA (RC) FthfE % %4 (SRC) RC Hl SRC HTEIEEEHEFIE, H T IR0 & Fhdbds & LM fh
B FAECH SRRREE, RC> 1, NIRRT P TR IR, SN . 3R 6 v, 7 PRy
RC {HAE 0.74 ~ 1.60, HHr, ZEATHHBE BRI EIRAY RC AN 1, FHLX PR SEERARXT 6T, BsERAH
HtR, R E IR . AR AR RC S/ 1, FHIX 3 FhEFEMRAH AL ; B LBAT970Y RC {E7E 0.90
~ 113, EBFREAK, BHHRESL T ZE IR I R 2R AR RC A 1, HIHAh 5 M
FWRR T St A2, RCHAMER 1, FrLl kM ZBF M EREMA S, GARE, BRREMTFRNTERE
s, (R R A NS S S5 B AT SR R 28 () S R R A 3 i
*6 7HERNBLERY

Tab. 6 Ratio coefficient of amino acid of 7 species of bitter bamboo shoot

RC &
AW oy : = ;
FEET ikl KI7& TS TR AT L&Y i) PERRAT
SR 0.88 0.88 0.89 0.90 0.79 0.74 0.86
el 0.96 0.95 0.93 0.99 0.85 0.80 0.96
M 1.13 1.17 1.14 1.09 1.06 1.00 1.10
BTN 0.95 0.98 1.00 0.94 0.91 0.85 0.96
FRNEIR + BB 1.11 1.01 1.03 1.13 1.39 1.60 1.14
A T 0.98 1.01 1.01 0.95 1.00 1.00 0.98

SRC {EGHEIT 100, BEHARR FUTCEFRMMERGE! . 3 7 vI%0, 7 FhSswRyToH) SRC {HAE 71.54 ~ 91.90 2
), o, ZEPTSER) SRCEEAR, 4 71.54, MHLEEATSAE) SRC {EfRE, 4 91.90, JFHIFEEIT. 4-Mfr. Kt
7. WSLEEAT. FEEATHY SRC EIFE T 90 LIE, HHIX 5 RPURTI I E SR E RS . AR T
#1 Chimonobambusa quadrangularis Z-F1#4T Dendrocalamus latiflorus 5255 WATZ ) SRC B AE 50 ~ 60 Z [a]!'™
FH SRR 7 M RIS E) SRC EELESHT A, X 7 MR TS T g Ao 8 SR I s A A
F7 THERMFELERES

Tab. 7 Ratio coefficient score of amino acid of 7 species of bitter bamboo shoot
g FEET At K Wk BEAT kT i BT
SRC & 90.88 91.28 91.97 91.90 80.40 71.54 90.73
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3.1 it

WL, T R RAT RS G M E T AT R TR 16 PR SRR B & R T A BRI
FRWAFESy . DTREE LA REALE R B S SR PR AT A E AP E R INME. IR R R
B, X 7 Ml HEETM S A R ENEATMERE, HMZSre, SHAMEWHTL, 20, LRt
REEANFRERRISEI R T RZHESE. Kb, B PEARESE . ORERRS R, EOTEER
SR, ARTEYIE ATORIE. AR 7 AT S B R AN TR, REAERE 7 A SR
BB TR . WNERRIE KR, BB EFRMERS, HUORRENE | [R5 . DAY
SV R, BITFNE RN AR, HUCRERITAFESTH . WERBRIE RO RE, RHE
S A5 v ) SRR A A A 3404
3.2 g

WA (NO) MRk, LA USSR E, FEADUEAENE. FilERl, R
W ORI S SRR A SR A 2 AR B e A 1 — A AR e s B s A & e im HEA
SREE, Wb, BUEREM R MR . rEh RAERR . SEIRL SRR & B AR
B, ZEEHEI TSR EYNERBRAL, REEARNEAMER, RER, RaR iR
BEEETS, AT IOENGERIATRE , Ho bR R R R ) — RS B EIR T, g s bt iRk bk
HEE, TLIARE IENLA . 7 PhSURATE & B i ML TR 2k IR e 2R, R H A IR b Tk AT
¥, AT Bk,

EEATEFFNETT I, S22ERN AAS il CS, W LLE HEETA 00 F I AR HoAt ) LR 4532
IF, KIHE A wERE, BAIRESNIFLNE. HRE4E RC. SRC Al EANTAA (E/HT, ZBITHINZEIRAL A
B A UM TR, Sk 38 S AT S B IR A At LA SRR A3, WL HE R A Sl 7 Fhol &
FAT SN TRV A ORI IR A S RN, AR T RN SRR AT & St 4 TR

EESEATY, AR T E I R A R SRR ISR, MR TR iR
FFE—BRIEIR . 7 RTINS —BR PRI Y A Rese R, PRI R IR ) T Bkt B A b
CEIEBAFI A, A E AR EFRN R oL, @ITE PRk ES, BTESESRElR . S
A RARNEA AR EN, ARTREMTFRAGRNEDSE, DIRRFEES, SHEER.
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