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Abstract: In order to understand the nutrition value of plum (Prunus salicina) fruits from Fujian, the contents
and composition of amino acids were determined by amino acid analyzer. The results showed that there were
18 protein amino acids and 3 non-protein amino acids in plum fruits. Taurine and protein amino acid contents in
‘Tianhuang’ plum fruits were the highest, accounting for 26.54 mg (100 g)" and 496.14 mg (100 g)”, respectively.
The contents of ornithine, medicinal amino acid, sour amino acid in ‘American Plums Queen’ were the highest,
accounting for 0.36 mg (100 g)”', 364.67 mg (100 g)", and 298.28 mg (100 g)", respectively. The proportion
of protein amino acid with special efficiency in ‘American Plums Queen’ was the highest for 73.45%. The
y-aminobutyric acid content was the highest in ‘Early Rounge’ plum fruits for 7.98 mg (100 g)"'. The branched
chain amino acid content in ‘Big Rounge’ was the highest for 46.77 mg (100 g)". Therefore, the plum fruits
contain all the amino acids, and the contents of amino acids are different. So plum fruits have great value in use.
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AR CREZBRAL S BRI AR SE JT AT T80T
FEU B AR R S R RR 2H W T 1 R L
il o AT A AR AN R X A dh A Y
P TR IERRA Iy KB IR AT, AR AR H
PR it 50, 25 i H B R 2 P O 1 69 (e, 9 FEAE
Bt PR R IE R M SRR A AT

1 BPRHR

PR 8] 7225 (Prunus salicina)3t 11 >
FRIGER 1), 1t 45 MR BT T 6 H IR E 8 HWIH AL,
BE DL PR 25 ot o B B — B RS2 1 kg, BEHR,
KB ISR SRR AR

F 1 AR
Table 1 Source of samples
4t No. il Cultivars KIE Resource
P1 ‘B J5 " American Plums Queen’ 48 i ARV BF 25T BT Institute of Fuan Agricultural Science
P2 ‘TRBEHT ‘Black Amber’ T H BRI Institute of Agricultural Sciences in Gutian County, Ningde City

P3 ‘ZILFH ‘Red Rose’

TRAEA R FLAGERM ST Institute of Fruit Research, Fujian Academy of Agricultural Sciences

P4 “TFhd ¥4 ‘Ninggang Furong’ 8 A BA B A IS T Institute of Fruit Research, Fujian Academy of Agricultural Sciences

P5 ‘H#;’ ‘Tianhuang’

RGN B A BE ST T Institute of Fruit Research, Fujian Academy of Agricultural Sciences

P6 IKGEFEFE T Yongding Furong” B A ik E BAGELFT Institute of Agricultural Sciences in Yongding County, Longyan City

P7  HEAKAR ‘Early Rounge’
P8 ‘f84JE%% ‘Fu’ an Furong’
P9 “KIFAE’ ‘Big Rounge’

P10 ‘7kx&’‘Yongding’

P11 ‘JUIEJE% “ Youxi Furong’

A R FABERM ST Institute of Fruit Research, Fujian Academy of Agricultural Sciences
LT A BL2ET5EIT Institute of Fuan Agricultural Science

Tk AEBAGELIT Institute of Agricultural Science in Yongtai County

W Ak 2 BAGRL B Institute of Agricultural Sciences in Yongding County, Longyan City
=TT BF2E A 5T T Institute of Sanming Agricultural Science

RIS H 37, L-8800 BRI KR [ 853 #r
AL HTAE 4.6 mm x 60 mm, ST i 2622#; B2
FE 4.6 mm x 60 mm, BRE A G 2650L).

RER  OER(=99%). 4R (= 98%) .
B 2R (= 98%) M y- 2 HE T R (=99%) 1 Lk 55 =
T TABRA vl 4t oAy 17 Fha Bl s e &b 1

Sigma A Al FEfE
FEERIEBRINE W €0 2 R A1 HAth 2

IR Y ) 5 2 FEGB/T 5009.124-2003 i 7K fif# 1 .
FREC 2~3 g ARSI E T 20 mL KR, A
6.0 mol L™ £h /% 10.0 mL, & & & % T vk (P i )
B RIGE 2 2 7 Pa J5 B8 . B K58 A
(110+1) CHE i T 146 b, K ff 22~24 ho BUE %
HFE o e A LR, RS TR IR i D
VI LS VR A g rh Bk 4 2% N (ICE JE K CaClL il
NaOH)ZE T, b B, I/ VFK, EEZE T 1~2 1K,
BIA 3~5 mL pH 2.2 #7458 & £ 22 g i F8 (1 A 9
H a4 3 iR Mk B K 100~500 nmol mL™") #5247, B0,
18 TR

BREBNNE i 18 GB/T 182462000 fi
IR E R . FREL 2~3 g SRS E TR
PUFR Z At v, inA 4 mol L™ A &AL 1.5 mL,
ERA ST UR(PIER) 4 R, 10 K Ao 8 4 A K i

B MEZS 2 7 Pa e EAE . KK I (110£1)°C
EIE T AR T, KR 20 he B A JFAE Pk,
JILA 6.0 mol L™ b2l I pH 2.2 MR N 5E
N LY Ty S e I 9 NI U /190 G W 8 E LU

EfEBRIEBRHNE FRHL 2~3 g B
N AT T ELE = AR, I 5% fitl 55 7K 4 TR 5 T
15 mL, 7E 8K BRI 5 min, 58 30 °CHUKEH
P 15 min, HHCE 15 h )5, 28 A 50.0 mL 4§
TN, pH 2.2 MIFF G TRENZE th il i B R 2 B,
FEAT, B0, 10, B TR

VERER. ELEIRERSEHRIERN
a2  HAMRZEIR L& TAA (Total amino
acid)F/n . AMRLT LR 7 2 EAA (Essential
amino acid)$ 75, & 75 2 12 (Thr) |, 45 22 iR (Val) . &
N %4 2 (Phe) R 2 R (Met) . 5 52 2 iR (Tle) . 52 &R
(Leu) i 22 (Lys) . (L 2 R (Trp) 35 8 Fhad SL 1R 7
Z M. BT A LR % 5 ] NEAA (Non-essential
amino acid)FE 7~ , K[ TAZAR (Asp) A ZEIR(Glu) |
H & B (Gly) . i 2 2 (Pro) . % & R (Tyr) . bk & /iR
(Cys) ZZZ % (Ser) ZH A% (His) M MR (Arg) N &
iz (Ala) K4 BERE (Asn) . & R BERE (GIn) 4§ 12 FP &
R & i 2 A L LT 2 R % 5 H CE (Child
essential amino acid)¥% 7~ , & Arg Fl His % 2 Fll,
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[, TR AR & i A AR S A A
(EMT), bR A HR T/ SIELFAER T EZIL
(E/N), JLE LT R B IR & & 5 2@ 5 R S E 5
H.(CE/T).

HARERSE 25 & R A
MAA (Medicinal amino acid)#7~, A Asp. Glu, Gly.
Met, Leu, Phe, Tyr, Lys fll Arg (& &2, M/T
FORA N EHIR & H A B SR A ST .

ERIEHBRSE TR R R LR & 5
SOAA (Sour amino acid)#7~, & Asp. Glu [ &2
15 BT R S LR & 1 F SWAA (Sweet amino acid)
FE/R, 4 Thr., Ala, Gly. Pro. Ser )& 2 Fll; 5k
RE IR & = H BIAA (Bitter amino acid)& 7~ , A
Ile, Leu. Met, Phe . Trp. Val. His. Arg 1) &2 Fl,

YHIERSFEERIERIE il
LR 7 o H BCAA (Branched chain amino acid)#
7, A Val, He, Leu 195 i 2 Fl; 55 7 5 2 S R 5
i [ AAA (Aromatic amino acid)#7~, & Phe ., Tyr,
Trp &2 M THA S B R LR i T
1% O 5 1 E 43 LU (BC/E) 7 B I 2 B 1R 3 it o 5
FIETR 5= W H 43 HL(A/E) | S 2 LR W] 55 75 ik
AR LLEBC/A).

SEBREFMELZITM FHAEZE P 2737
Wik, EHEFR S (Amino acid score, AAS)#% Bane'”
Y 77 1 5 Ak 27243 (Chemical Score, CS)#% FAO/WHO
PR Y 7 ¥ 5 Wb T B FE R 45 KU (Essential amino
acid index, EAADF Oser'f)Jr ik ; & B L (4 &
/7 (Amino acid ratio coefficient score, SRCAA)#%
R 26 B AR TV vk 5 Wb T R SE R AR X (B (Essential
amino acid relative ratio, EAARR) % X # & () J7
o Hoh SRCAA %Ll FAO/WHO #5201 Sy AR
Z R FB, HAB PPN R 1 DA U Sy 3
S AR,

HIEAES N i 56 % P8 F Excel #l1
SPSS 17.0 ZMAFA TG4 , L5 R LL X + 5 Fow
2 ZE RN T
21 S EMEENREME

2.1.1 A AL &

HARA O EIR AR 2 /04 300 25, 70k
BARAER SIEEAREAERMN RS, KA
VI P IR IEIRA 20 25, Hoh 20 FhEJERR
20 AR PR A A BT FE SR I RE R A, Ho 8

Fp b Te B3R, 12 FondE T 2R, mE
2 Al AR S B Asn Al Gln Z 4Ry 18 Fl
AT E SR, A ST 4 112 Rl
fi% 4 235.58~496.14 mg (100 g)', Hrp & &%
=R PS5, N P7, IR R P4 Wb 75 2 LR 5
HM 60.40~101.60 mg (100 g)', Herh & B i
P7, Hk K PL, B ARk P4 AR T B IR B
175.18~424.48 mg (100 g) ', Horb & B om0 PS,
HK K P7, AR P4
2.1.2 AR I BT SR AN IS S % 1
EEARASERERRAS S E TR
LR, LA B S MR 5 /N F S AR TAEY
O iy e 3 RN, IR SR, SR R 0~
0.36 mg (100 gy, Hrh &t ik P1,HKC R P6,
TE P2, P4, P7. P9, P11 H R, HUKE AR T
UE— B F5T s AR & 1R 6.91~26.54 mg (100 g),
Hrh & mm ol PS, HUCh P11, BARAIH P9;y-
AT MR & K 0.85~7.98 mg (100 g)', Hh &4
e ik P7, HK K PO, 5 AIGIh P,

22 HWESEBARSH
2.2.1 AR TR IR & &

H 2 2 AT, 2R S rh ARG R
MR B 14.44%~25.64% , HorPdse @ i P4, Hok
9 P11, FeAR IR PS; 2R ST AR A TR LR 5
I T S FE R B LA R 0.17~0.34, Horp & i A9
P4, H Sk PLL, IR PS. 1973 4 FAO/WHO
P PR T PR ME R E/T 7E 40% 4247, EN
£ 0.60 LAY PRIE, 2 A A 8 BORAT A B
AR AbRIE.
222 JLELTFAIMR 5=

Bk 8 F AR T Z IR, LA KL T A
RAIRFEERE ., 4 T, 2R LB AT &
FEWe MRl 11.11~21.81 mg (100 g) ', Horp &
= HA P7, LR P6, S AR P3. L T &
FER 5 LR R 2.76%~4.95% , Hih iR w1 N
P11, H¥Kk P4, 5 fik K PS5,

23RS EREERARS T

Glu. Asp. Arg. Gly. Phe, Tyr, Met. Leu. Lys
S 9 ML RRAE— Y h & i A NAARE
B B, (0 SR AERF LR ECT A i 0575 1, Bl 245
AR, S AL BRI AR S
14 141.80~364.67 mg (100 g)", JEAMAE (Eriobotrya
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2 ZRIUPINEIEIR & B (mg (100 g))
Table 2 Contents of proteinaceous amino acids (mg (100 g)") in Prunus salicina fruits
P1 P2 P3 P4 P5 P6
Tle 9.17+0.12 7.58+0.11 10.14+0.06 6.15+0.11 7.68+0.08 9.44+0.08
Leu 14.80+0.07 12.26=0.10 10.93+0.07 11.93+0.11 12.74+0.03 16.31£0.08
Lys 19.29+0.10 15.02+0.01 14.61£0.07 15.86+0.05 16.06+0.08 19.92+0.05
Cys 0.83+0.03 0.87+0.03 0.91+0.03 0.51+0.02 1.31+0.05 1.12+0.04
Met 0.60+0.02 0.84+0.03 0.57+0.02 0.88+0.03 0.52+0.02 0.44+0.02
Tyr 5.01+£0.04 3.66+0.04 3.13+0.02 4.31+0.03 4.67+0.02 5.80+0.04
Phe 9.97+0.05 8.81£0.04 8.45+0.04 7.59+0.02 9.75+0.03 10.10£0.04
Thr 16.92+0.06 9.43+0.03 9.12+0.04 8.47+0.03 11.67+0.04 12.31£0.03
Trp 0.57+0.02 0.81£0.01 0.55+0.01 0.84+0.01 0.84+0.02 0.42+0.01
Val 11.45+0.05 9.24+0.05 8.77+0.03 8.68+0.04 12.40+0.05 13.48+0.05
His 7.16+0.04 5.61+0.04 5.59+0.02 5.90+0.03 6.77+0.03 7.40+0.04
Arg 7.44+0.04 6.16=0.03 5.52+0.02 5.71x0.05 6.92+0.02 9.37£0.03
Asp 268.41+0.10 108.89+0.08 124.65+0.09 60.74+0.06 263.29+0.04 193.37+0.05
Ser 15.28+0.03 10.80+0.02 11.28+0.03 10.75£0.03 19.27+0.03 16.54+0.03
Glu 29.87+0.04 26.40£0.06 23.22+0.04 26.69+0.04 31.71£0.03 28.46=0.04
Pro 26.46+0.05 50.65+0.04 27.29+0.04 39.69+0.05 51.834+0.03 39.82+0.01
Ala 15.86+0.04 14.01£0.04 11.86+0.04 12.79+0.04 30.09+0.02 18.60+0.03
Gly 9.28+0.03 8.49+0.04 7.51+0.03 8.09+0.03 8.62+0.04 10.97+0.02
EAA 82.77+0.15 63.99+0.21 63.14+0.12 60.40+0.28 71.66+0.10 82.42+0.10
NEAA 385.60+0.36 235.54£0.06 220.96+0.13 175.18+0.12 424.48+0.15 331.45+0.06
TAA 468.37+0.29 299.53+0.17 284.10+0.13 235.58+0.16 496.14+0.14 413.87+0.06
E/T (%) 17.67 21.36 22.22 25.64 14.44 19.91
E/N 0.21 0.27 0.29 0.34 0.17 0.25
P7 P8 P9 P10 P11
Ile 11.57+0.06 7.97£0.06 8.03+0.07 8.08+0.07 8.76+0.10
Leu 19.13+0.08 12.48+0.08 13.15+0.14 14.35+0.08 14.89+0.07
Lys 26.05£0.06 16.95+0.12 16.66+0.01 18.99+0.10 20.68+0.12
Cys 0.70+0.04 0.42+0.03 0.61+0.02 0.81+0.03 1.07+0.05
Met 0.68+0.03 0.13x0.01 0.55+0.03 0.43+0.01 0.18+0.01
Tyr 6.26+0.04 4.44+0.04 5.68+0.03 5.22+0.03 5.50+0.02
Phe 12.07+0.03 7.54+0.03 8.33+0.03 9.72+0.03 9.38+0.04
Thr 15.39+0.03 11.10£0.02 8.95+0.04 11.48+0.03 12.54+0.04
Trp 0.64+0.02 0.11£0.01 0.52+0.02 0.4440.02 0.81+0.01
Val 16.07+0.04 11.69+0.03 11.47+0.03 11.88+0.03 13.63+0.03
His 10.77+0.04 6.55+0.03 7.51£0.02 6.97+0.03 7.82+0.02
Arg 11.04+0.04 6.72+0.03 7.20+0.03 8.12+0.03 8.21+0.02
Asp 224.06+0.06 127.37+0.04 176.41x0.07 228.24+0.04 109.42+0.04
Ser 19.97+0.04 17.21+0.04 14.74+0.04 19.71+0.02 19.73+0.03
Glu 36.21£0.03 29.00+0.05 29.28+0.03 27.36+0.02 27.11+0.04
Pro 47.72+0.02 16.07+0.03 37.49+0.03 29.35+0.03 24.21x0.06
Ala 19.13+0.05 27.20+0.04 15.13+0.02 20.91+0.01 29.89+0.03
Gly 13.00£0.03 8.42+0.01 8.44+0.04 9.44+0.02 10.20£0.03
EAA 101.60+0.11 67.97+0.25 67.66+0.13 75.37+0.22 80.87+0.25
NEAA 388.86=0.17 243.40+0.04 302.49+0.22 356.13+0.14 243.16+0.06
TAA 490.46=0.15 311.37+0.20 370.15+0.15 431.50£0.17 324.03£0.26
E/T (%) 20.72 21.83 18.28 17.47 24.96
E/N 0.26 0.28 0.22 0.21 0.33
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7 3 R ITP AR T EIER & it (mg (100 2))
Table 3 Content of nonprotein amino acids (mg (100 g)") in plum fruits

SRR SR V-BHE TR

Ornithine Taurine y-Aminobutyric acid
P1 0.36+0.03 16.44+0.09 0.85+0.04
P2 N 14.71+0.04 2.14+0.03
P3 0.07+0.02 15.33+0.04 2.02+0.03
P4 N 14.95+0.05 2.14£0.04
P5 0.13+0.03 26.54+0.09 1.34+0.03
P6 0.35+0.04 15.50+0.04 2.89+0.03
P7 N 8.29+0.04 7.9840.02
P8 0.19+0.02 14.90+0.05 1.02+0.04
P9 N 6.914+0.04 6.25+0.08
P10 0.09+0.01 15.40+0.04 4.62+0.03
P11 N 18.65+0.04 2.85+0.04

N:oRAGH

N: Not detected.

% 4 RIS LB AT B IEER & B (mg (100 g))
Table 4 Contents of children essential amino acid (mg (100 g)") in

Prunus salicina fruits

Jjaponica)ff) 2~5 F51 Horh S B e s R P, HOK
h PS5, EARI R P4, 2 AR o i SRR R
18 11 60.19%~77.86%, Lt ¥ Al (Lycium chinense)ik
Y R (o PLL, R P10, el P4,

24 EREERESE

AR Y R N TG s LY T, &
AL ELA B A BT AR, 1 7E £ 5 0 52 R 7 TR
FEHREERA, hE e, =R ERE
PR 25 ORI R R 2 R B i Ty 87.43~
298.28 mg (100 )", Horp & f = Ak P1, A7 55058
FIBRR , Hovk R PS, B IR R P4 s BRI S 2L R B
1} 67.06~121.48 mg (100 g) ', Hor i = M P53,
HA—S6Fitk, ko P7, KA P3; i R4
LR AN 47.68~81.97 mg (100 g)', Hoh e i Y
R P, ERESDEIR, U P6, B ARK N P4

2 6 ZERITPIYRIREILR & i (mg (100 g))

Table 6 Contents of flavor amino acids (mg (100 g)") in Prunus salicina

JLE TG Z LR Child essential amino acid % fruits
Pl 14.60+0.07 3.12 R FE R FHOR A FERR PRI
P2 11.77+0.06 3.93 Sour amino acid ~ Sweet amino acid  Bitter amino acid
P3 11.110.03 391 P1 298.28+0.15 83.80+0.14 61.16+0.08
P4 11.61+0.05 4.93 P2 135.29+0.09 93.38+0.04 51.31£0.19
P5 13.69+0.02 2.76 P3 147.87+0.11 67.06+0.08 50.52+0.06
P6 16.77+0.04 4.05 P4 87.43+0.05 79.79+0.02 47.68+0.17
P7 21.81+0.08 4.45 P5 295.00+0.07 121.48+0.06 57.62+0.03
P8 13.27+0.05 4.26 P6 221.83£0.03 98.24+0.04 66.96+0.04
P9 14.71x0.05 3.97 P7 260.27+0.03 115.2140.03 81.97+0.05
P10 15.09+0.05 3.5 P8 156.37+0.03 80.00+0.00 53.19+0.11
Pl 16.03+0.02 4.95 P9 205.69+0.10 84.75+0.12 56.76+0.12
P10 255.60+0.05 90.89+0.01 59.99+0.10

R 5 BRI RS & ik (mg (100 g)) P11 136.530.03 96.57+0.09 63.68+0.15

Table 5 Contents of medicinal amino acids (mg (100 g)") in Prunus

salicina fruits 2.5 i@ﬁﬁ%?ﬁ’ﬁﬁ%@ﬁﬁ%

Zj & % Medicinal amino acid %
P1 364.67+£0.20 77.86
P2 190.53+0.06 63.61
P3 198.59+0.21 69.9
P4 141.80+0.04 60.19
P5 354.28+0.10 71.41
P6 294.74+0.04 71.22
P7 348.50+0.08 71.06
P8 213.05+0.20 68.42
P9 265.70+0.02 71.78
P10 321.87+0.11 74.59
P11 205.57+0.23 63.44

B S L R AR T S o3 SRk R R
KI5 H R A IR VL R S AR, R
FRA PR JEF 00 T 98 200 . AR A [ et 2 oy g 1,
TE 5 AR K AR FL 3l 0 52/ 55 18 R 3.0~3.5, 24
JF 52 43 s MU R 1.0~1.5™ ) ply 26 7 ml 1, 2 s
A Sl A R R B 26.76~46.77 mg (100 g)',
H i @ 1R P7, Hok ol P6, s AR AY N P4; i b
T B LR MR Y 42.79%~48.26%, Fx 5 B A P9,
HWK A P6, Ee AN P15 57 & i & FE R ) LU A
H 2.10~2.66, i = (19 A P8, FE 1T 1E H AR K,
A AN Aa R AR b A, HUCh P75 IR
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Table 7 Contents of branched chain and aromatic amino acids (mg (100 g)') in Prunus salicina fruits

4% FL2 Branched chain amino acid (BC)  J5 724 SR Aromatic amino acid (A) ~ BC/E (%) AJE (%) BC/A
Pl 35.42+0.14 15.55+0.10 42.79 18.79 2.28
P2 29.08+0.19 13.28+0.09 45.44 20.75 2.19
P3 29.84+0.10 12.13+0.04 47.26 19.21 2.46
P4 26.76+0.22 12.74+0.05 44.3 21.09 2.1
P5 32.8240.08 15.26+0.03 45.8 21.3 2.15
P6 39.23+0.11 16.32+0.03 47.6 19.8 2.4
P7 46.77+0.12 18.97+0.05 46.03 18.67 2.47
P8 32.14+0.11 12.09+0.02 47.29 17.79 2.66
P9 32.65+0.18 14.53+0.04 48.26 21.48 225
P10 34.31+0.13 15.38+0.07 45.52 20.41 2.23
P11 37.28+0.16 15.69+0.05 46.1 19.4 2.38
e 8 ARSI P AR T SR 1B TN H IS
Table 8 Valuation of nutrition value of 11 essential amino acids in Prunus salicina fruits
P P2 P3 P4 P5 P6 P7 P8 P9 P10 P11
AAS* 5.38 10.07 9.19 10.4 6.47 6.60 4.96 3.11 5.53 5.15 6.75
CS* 13.94 21.56 19.03 18.41 20.25 14.99 10.98 6.52 13.55 13.37 12.25
EAAI 27.17 37.11 36.57 43.95 24.98 30.13 30.58 25.85 28.86 26.31 39.81
EAARR 36.59 43.82 45.48 52.69 30.05 40.42 41.77 43.88 37.34 35.37 51.46
SRC* 41.6 57.04 50.5 53.63 54.64 46.78 44.42 37.54 49.17 4541 48.11

;S — PR 2R R Met+Cys.

*: The first limited amino acid was Met+Cys.

P4, J5 AR N 12.13~18.97 mg (100 g),
I PT IO PO IR AIRAY g P35 ot Al 0
R R 17.79%~21.48%, P9 fxfm , Hik ly PS5, &%
Rk P8,

2.6 VEEEBREFRMETEN

N 240 i v & T Y 2 R R A A —
E B LA, £ il T B A 1) 45 00 75 2 R 1) 4 K
it —3, A ek AU, Wi, g ih
T EIER G BN 2RI E AR B
W B A5 FR, 3 8 AT, 2R RS AAS
9 3.11~10.07, H o f = 19 O P2, HOR O P4, B
K19k P8, 55 — PR Z FL R 34 Met+Cys; CS iy
6.52~21.56, Horb & = 19 4 P2, Hk O PS5, s AR
M P8;EAAI b 24.98~43.95, Hoh g i i ly P4, H:
W N PIL, % i 19 4 PS;EAARR i 30.05~52.69,
% 5 09 P4, FLWk Ol P11, A 9 2 P5;SRC
37.54~57.04, B o P2, Hk Ok PS5, BediRi ok P8,

3 Z5E HIHE

RIERE RIS IR 2 — , AR R

B E R B SR E R . 5
¥ibk(Averrhoa carambola)"” %4 WK AL , 20
SCR SRR ST 4, A 18 MR F A LR A 3
PR I BT IR . IR & R R, 25
B T S R S S ARG R S Y
T TRk (R 1 LR LR M 453.00 mg (100 )7,
MR TF R IR & 2 66.00 mg (100 g)") % 6 Fhiy
DL KR, 2R S 2 FH A R | A LR
T 60.19%~77.86%, LLAIAL(ZT 60%)ik = , HA TR
1o B 25 FAR (B s 2= SRS e ) S A R S TR A
LR MR 42.79%~48.26%, Hirp B J5 25 T
JEAR AN SRR A IR L) 5 ARG 2 A ) A
FERR (5 EAA S 40%~45%)FI1L.
o], 22 RS & Asp. Glu. Pro. Lys
2P B R A R B A B R RN R R
J& AR 4 PR O 1 o h AR SR Y 73.45%.
Asp A bR PR ER, 7T TR R IE T
Glu BEE AR S5 AL &, B AETE E 1A
RN , > N AE I J R R, 2
JHFWE LA B R G 55 L 4L b i i s A E L 9T 2 5
AV, ML EE TG BR, M Hot 2 s R



PANEESS

RS EE Ty SR 7

LIRS Pro AHURILVE T T2t E R
AR R R ARE 1R T MM AR R
AR AN TS Lys SEa iR 3R F L 208 R fie
HER N4 22 200 M P2 ) B B R, 5 S R
IR AR 25, TR Y T IR

ANTR] it R A 2 SR S AR R R PR A S R AT
TE—5E B 2257, ATARGE A [R] 190 R H H s, 9%
BIERE RN, RIET AR T2 R SCEE R
IR AFEIR NI A, 3 1E T T 5 R PR A AR H; © 5
PUIRAR ZFE G T -2 T IRAPR L © 1 ZEal ]
TARARR A

A RAEAN RIS s 2, LR B MR AN M
ERMATERORIE S, IR 15 R B B
AR RE ) DA BCRAR |t A AN B 5 54 A R
G, 1B 5 G B AR IR AR R4
A KRR A TS TE— PRI IE
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