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Abstract: [ Objective | In order to explore the improvement effect of intergeneric hybridization on muscle
quality of loach, the muscle nutritional and edible value of four F, loach populations were investigated and ana-
lyzed in this study.[ Method | Taking Misgurnus anguillicaudatus selfing F, generation (M) and Paramisgurnus
dabryanus selfing F, generation(P) , P. dabryanus(2)xM. anguillicaudatus(&)inverse cross F, generation (PM)
as the control groups, the levels of routine nutrients, amino acids and nucleotides in fresh muscle of the breed-
ing M. anguillicaudatus (Q)xP. dabryanus ( 3) orthogonal F, (MP) were measured and evaluated. [ Results | The
main results were as follows: (1)the crude protein content of MP was higher than that of PM, P and M group,
but the difference was not significant(P>0.05) sthe crude fat content of MP was lower than those of P and M (P>
0.05) , while was significantly lower than that of PM (P<0.05).(2)Obvious differences were detected in the total
amino acid content of muscles between male and female loach generated in the present study.The content values
of female combinations were orderly presented as MF (41.15 mg/g) , MPF (54.95 mg/g) , PMF (55.60 mg/g) and
PF(59.89 mg/g) ,and those of male combinations were orderly presented as MM (48.44 mg/g) ,PMM(53.23 mg/g),
MPM (53.95mg/g)and PM(58.35 mg/g) , suggesting that the total amino acid content of muscle of MPF combina-
tion was higher than that of MF, but lower than those of PMF and PF;the total amino acid content of muscle of
MPM combination was higher than those of MM and PMM, but lower than that of PM.(3) According to the ami-
no acid score( AAS)and chemical score(CS) , methionine was regarded as the common first restrictive amino ac-
id of the four loach populations. (4) The contents of IMP, Hx and AMP showed that both male and female MP
combinations tasted better than M, worse than P and closer to PM.[ Conclusion ] Thus, the basic nutrients and
total amino acid contents of both intergeneric hybridization F, generations(MP and PM)are in the middle range
of those of the two self-crossing I, generations, their nutritional and edible values of MP is higher than those of
M, close to those of PM, while lower than those of P.This study provides crucial reference for the improvement of
muscle quality and breeding of new varieties of loach.

Keywords: Misgurnus anguillicaudatus; Paramisgurnus dabryanus; intergeneric hybridization; muscle;
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Tab.1 Sample information

FE R 24 B A H e P (2/8) W CF bR E2E ) /g
Sample name Sample number Combination Sex(9/8) Weight

MPF 10 Es8 HE(Q) 14.79+2.73
MPM 6 1EAZS HE(S) 11.48+1.98

PMF 6 AL HE(R) 24.87+7.15
PMM 8 J3E H(3) 16.39+3.83

MF 10 Vel A 22 HE(?) 10.40+1.52

MM 10 Vet | 52 HE(S) 10.94+1.23

PF 5 KR A 22 HE(Q) 34.86+6.70

PM 5 KR A 22 (&) 25.74+5.52

1.2 MEFHE

12,1 Hma RSN AEFHANHEHRE T 3 AT, BRI H 1 Bk 2~3 BIAR &
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SE Oy T 2RI, 10 F F AT IR I A o

122 FHER RS M E  KME T R A R E RS T2 (GB 5009.3-20164 & i % 42 [ Z bR i
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1.3 #iE4aiE
FIIHISPSS 21.0 Fll Excel 2016 #4740 BE, 45 5% P A5 1E 22 7 3R , I 50 K 75 22 7341 (one—
way ANOV A, LSD) 5% $dl 114 7 25 53 25 0k EL B 20 AT L P<0.05 W iiE 22 [ A7 i Pk 25 5

2 HERH

21 AAEREFKSS=LEST
RS TR AR K 4 KR 5 AR T LK 53 4 48645, LA B8 30 8 8 ZE e T 1R R
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Tab.2 Proximate composition in muscle of four loach populations of F, generation %
s Koy R 5 GV HURS>
Variety Moisture Crude protein Crude fat Ash
MPF+MPM 74.46x1.00 18.21+0.58 2.14+0.30" 1.34+0.19°
PMF+PMM 73.20+1.00 17.92+0.16 6.91+0.85" 1.90+0.07°
MF+MM 76.69+0.34 18.18+0.64 2.78+0.08" 2.35+0.12°
PF+PM 77.97+0.41 17.36+0.58 2.81+0.15" 1.86+0.12"

BERNA] — 5 L bR R[], 7R s 22 (8] A7 78 25 1 22 7 (P<0.05) , TG 7 B BRI A b A T] 27 28 528 1 2% (P>
0.05) , AL 1 5T LIS LK 5375 ek 2l 37 78 T4 B By |

In the same column of our study, values with different letter superscripts mean significant difference (P<0.05) ,while with no
letter or the same letter superscripts means no significant difference (P>0.05) ; crude protein, crude fat and ash content are based

on dry matter

PR BN, MP 5 PM P M /K2 & 4 T0 3 25 5 (P>0.05) s MPHLER 11 5T (% & 52 43 il 5 T PM.P .M
3G HZE SRR (P>0.05) s MP BRI & AL T P M(P>0.05) , i (% T PM(P<0.05) ; MP JK
g3 E i i ELT M(P<0.05), 5 P.PM 2 A 1 3 (P>0.05)

22 REEBRHSW

221 BAEBma o AR, BRI (Trp) 7EFR KM S T R TR AT H | 8 A2 A WL Y46
D] 17 Fh o Bl , P A4S 7 Rl 5 2 B IR , 4 P iR 28 BETR , 2 Pl b i U R, VB SRR 2H WL S % ' 4
RUE IR

ZER R AR 4R FACTR BRI LA S 2 B2 7% 12, MPF ' DAA \EAA (NEAA TAA GR35 T
PMM .MM ,MF (P<0.05) , 5 PM,.PMF .MPM 2 5% A &2 3 (P>0.05) , 2 % ik T PF (P<0.05) ; MPM /] DAA
EAA NEAA . TAA &8 % 5 T PMM .MM .MF(P<0.05) , 5 PM .PMF \MPF 2% 5% 8.2 (P>0.05) , i 3%

& F PF(P<0.05) .

TE AFDF ACUREK AT WL P BRI & iy MEPE S E MR E 22 57 ﬂﬁﬁéﬂﬁ\ FER S RAIRICH
MF (41.15 mg/g) \MPF (54.95 mg/g) .PMF (55.60 mg/g) \PF(59.80 mg/g) , HEPE L A A& IR & K CH
MM (48.44 mg/g) .PMM(53.23 mg/g) MPM(53.95 mg/g) PM(58.35 mg/g), i%EU%ﬂt’Eré MP QEAHJLW SRR
i T MART PM P, HEPE MP AL A LA IR & it T M.PM (IR F P

TE 4R F AR IL A 5 1 o b /5 ﬁ%@aﬁ%qﬂ WEPEH YR R MF (16.23 mg/g) \PMF(21.72 mg/g) .
MPF (21.75 mg/g) .PF(23.54 mg/g) , HEPEAK YK A MM (19.22 mg/g) .\PMM (20.92 mg/g) .MPM(21.10 mg/g) .
PM(22.75 mg/g) , ¢ B 5 HEPE () MP 415 LA 88 B P 75 2R IR 5 3 = T ML PML IR T P

fief R 2 B TR A 45 KA W2 (Asp) &R (Glu) H &R (Gly) (R (Ala)4 Fl, 76450 F FCUR SR
JULPA) 5 SR R JE R 7 He b, VR YR A MPF (38% ) \PF(38%) MF(39%) .PMF(39%) ,4 ™ 4HA TEVEYS Ky
39%. 8AURHIKZ 5 1 4 FhiE IR 2 EE IR T, Glu &5 i 38 h Fe e o
222 SFREBSA FIHOTEIER AR5 (AAS) A2 1F4 (CS) W E M8 2L (EAAD T
MrEYEARE RN E, 45 R E 4,
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T AT AAS, BB EUER T 15050 MPM 1) 75 2242 (Thr) R 2R (Lys ) , MPF [ 9522
B2 (Thr) I Z R (Lys) , PM 995 2 R (Thr) |52 22 (Leu) U2 AR (Lys ) , PF A9 55 2 1R (Thr) 5% &R
(Leu) F1fi 22 (Lys) , MM B 2R (Lys) , MF (481 2082 (Lys ) , PMF B9 25 2R (Thr) (58 2R (Leu ) FI 24
M2 (Lys) , PMM 197524 2 (Thr) .55 282 (Leu) i 248 (Lys ) o AASZ5 IR w1, 8 MU Bk 2H 5 LA rh AR 2R

P —

PR MR . 8 kA2 4r CS W LA L 8 MRSk ZH & LA 19 SR A R VP43 15 S eIk, Ry 2

— PR IR . 45 AAS I CS WY, FEZR N 41> e m it ) 58— BR ) 1 2 1R
R3 TRAGERMINANEEEBRANRSE
Tab.3 The total amino acid composition and content of loach muscle of different combinations mg/g
I H Ttem MPF MPM PMF PMM MF MM PF PM
AR The#  2.59+0.03"  2.56+0.09" 2.66+0.12" 2.54+0.18" 1.96+0.02° 2.33+0.26" 2.94+0.11° 2.92+0.13"
BERA Val#  2.38+0.04" 2.31+0.09" 2.41+0.09" 2.36+0.20" 1.81+0.01° 2.12+0.25" 2.60+0.08* 2.53+0.07"
HEAR Met#  1.50+0.11"  1.52+0.04" 1.53+0.08" 1.47+0.12" 1.13+0.02° 1.37+0.17" 1.69+0.06* 1.69+0.08"
SocEMR Ne#  2.10+0.03"  2.00£0.09" 2.14+0.09° 2.08+0.16™ 1.58+0.02° 1.86+0.23" 2.28+0.07° 2.23+0.07°
SRR Leu#  4.3420.05" 4.25+0.22" 4.43+0.25" 4.19+0.31" 3.23x0.04° 3.87+0.43" 4.79+0.2°  4.68+0.19"
KRINER Phe#  3.16+0.13"  3.02+0.18" 3.06+0.26" 3.03+0.19" 2.44+0.13" 2.83+0.27" 3.4+0.12"  3.05+0.12"
AR Lys#  5.6840.04" 5.43+0.29" 5.48+0.32" 5.25+0.35" 4.08+0.04° 4.84+0.53" 5.84+0.22" 5.66+0.18"
REFIR Asp3¢  5.81+0.08°  5.70+0.22" 5.96+0.29" 5.67+0.41" 4.41+0.06° 5.28+0.6"  6.33+0.24* 6.31+0.27"
2223 % Ser 2.31+0.02" 2.34+0.08" 2.39+0.11" 2.28+0.17" 1.75+0.03° 2.05+0.22" 2.54x0.11" 2.56+0.12°
AR GClux  8.58+0.13" 8.43+0.38" 9.03+0.52" 8.58+0.62" 6.79+0.13" 7.90+0.93" 9.48+0.51" 9.51+0.53"
HEERGlyx  2.78+0.02° 2.89+0.31" 2.76+0.07° 2.72+0.23" 2.01x0.02" 2.33+0.24" 2.92+0.06" 2.82+0.17°
NEMR Ala3¥  3.93+0.05" 3.89+0.07" 3.95+0.21" 3.68+0.25" 2.87+0.03° 3.4+0.41"  4.26+0.14" 4.09+0.14"
% %R Tyr 1.75£0.01"  1.71£0.12" 1.77+0.12" 1.67+0.13" 1.3£0.04°  1.54+0.14" 1.98+0.09" 1.91+0.11"
NH3 0.74£0.01" 0.70£0.03" 0.72+0.04" 0.70£0.04" 0.55+0.02° 0.63+0.07" 0.80+0.03" 0.74+0.04"
21 22 His* 1.3240.02°  1.28+0.07° 1.37+0.09° 1.37+0.06° 0.98+0.06" 1.14+0.11° 1.79+0.06" 1.58+0.08"
FEER Arg* 3.87£0.04" 3.79+0.04" 3.83+0.15" 3.61+0.32" 2.75+0.06' 3.24+0.39° 4.02+0.17* 3.92+0.17*
I 22 Pro 2.11+0.03*  2.12+0.12° 2.10+0.08" 2.01+0.17* 1.51x0.01" 1.72+0.18" 2.23+0.09" 2.16+0.08"
2 DAA 21.10" 20.91* 21.69" 20.66 16.08° 18.90™ 23.00° 22.74*
Y EAA 21.75" 21.10" 21.72* 20.92 16.23° 19.22" 23.54° 22.75%
2 NEAA 33.20" 32.85" 33.88" 32.30" 24.92° 29.22" 36.36" 35.61"
Y TAA 54.95" 53.95" 55.60" 53.23" 41.15° 48.44" 59.89° 58.35"
DAA/TAA 0.38 0.39 0.39 0.39 0.39 0.39 0.38 0.39
EAA/TAA 0.40 0.39 0.39 0.39 0.39 0.40 0.39 0.39
EAA/NEAA 0.66 0.64 0.64 0.65 0.65 0.66 0.65 0.64

SORBRE R S BE TR s # DT SRR 5 AN Z R R s X DAA SR 2R s X EAA DN E AR B i s SNEAA
HAEL T IR s X TAA R IR B ik 5 45 R R — 17 FARTFREAN IR, R $s Z [RAA7E 351 22 57 (P<0.05) , Jo 7 REEUER
P IR R AR R R R 22 57 AN .35 (P>0.05)

¥ is umami amino acid ; # is essential amino acid; * is semi—essential amino acid; Y, DAA is the total amount of umami ami-
no acids; X, EAA is the total amount of essential amino acids; >, NEAA is non—essential amino acids; >, TAA is the total amount of
amino acids; In the same line of our study, values with different letter superscripts mean significant difference (P<0.05) , while

with no letter or the same letter superscript means no significant difference (P>0.05)

Wty BAETRTE B EAAD) 23T & W 8 A s SRR % e bR 2 — B DS E H RO &
FEFR R B VbR E  EAATBRAR, S FR (R S . 28 4 o, 4 A VR BHRR M () EAAT DU/NBI KA YRl MF
(51.8) \MPF(68.96) \PMF(69.28) .PF(75.29) , It 4 (1) EAAT M /NE RAK YK S MM (61.34) \PMM (66.9) |
MPM(67.16) .PM(72.94) . KUIMEE MP 44 5 HEME MP A5 E RN EILTM, 4 TP, 5 PMAHIE.
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F4 ARAERBAAKLESLEBRARITH

Tab.4 Evaluation of essential amino acid composition of loach muscle from different combinations

VA
AL FAO TS} MPF MPM PMF PMM MF MM PF PM
, . X 5.
Amino acid
Egg protein  FAO Score AAS CS AAS CS AAS CS AAS (CS AAS (CS AAS CS AAS CS AAS CS
species model  VESY VESY WAR BESR VST VESY VESY ST IESY IES SR S WS S IS S
TRE PR Thr 292 250 1.04 0.89 1.02 0.88 1.07 091 1.02 0.87 0.78 0.67 093 0.8 1.17 1.01 1.17 1
SRR Val 411 310 0.77 0.58 0.75 0.56 0.78 0.59 0.76 0.57 0.58 0.44 0.68 0.51 0.84 0.63 0.82 0.62
SR Met 386 220 0.68 0.39 0.69 0.39 0.69 04 0.67 038 051 0.29 0.62 0.35 0.77 0.44 0.77 0.44
SR e 331 250 0.84 0.63 0.8 0.6 086 0.65 083 0.63 0.63 048 0.75 0.56 091 0.69 0.89 0.67
ERTR Leu 534 440 0.99 0.81 097 0.8 1.01 0.83 095 0.78 0.73 0.6 0.88 0.73 1.09 0.9 1.06 0.88
b e ey f=
ngﬁiﬁ*—]ﬁﬁ% 565 380 0.83 0.56 0.79 0.53 0.8 0.54 08 054 064 043 0.75 0.5 0.89 0.6 0.8 0.54
AR Lys 441 340 1.67 1.29 1.6 123 1.61 124 155 1.19 1.2 092 142 1.1 172 1.32 1.66 1.28
Wit WAL R
FCEAAL 68.96 67.16 69.28 66.9 51.8 61.34 75.29 72.94

23 AMFREMIAERZEBRSESHT

UL iR (IMP) J2& — i DL A 2 SR AL AT R, A S HAT Bk, H IMP AT D)5 A5 ol i R v A% 8 4% 1 1R
(AMP) . ATP &L A ML % RE 2 500 , HAR I A% v Bl il R 4 T, AR KB Il — B R 1 11 (ADP) 5
AMP, [R] B} AMP U3 E 1T 390 H 25 4 W R BE AT JE i ADP AT ATP. Y% 204 (Hx) J2: AMP (43 i il =, &
FMERZIR (RNA ) K B AR A F- i A TP ) = . R IR AZ AT (HXR) AR LT , /2 DL Hx B L3508 3 i A%
WAL B —Fh . 8 NVRBKAL & 455 100 g UL AZ IR & HE N3 5 FR .

x5 AEEGRHIANZERSE
Tab.5 Nucleotide content in muscle of different combination of loach mg(l 100 gMZE{EIT)

AR

MPF MPM PMF PMM MF MM PF PM
Nucleotide
IMP 3.92+0.45" 3.88+0.08" 3.83+0.06" 3.97+0.04" 3.54+0.02" 3.95+0.09" 4.26+0.12" 4.34+0.24"

ATP 545:0.89  4.82+0.14  5.07+0.04  5.05x0.07  5.02+0.12  5.11x0.12  5.2220.19  4.94+0.25
ADP 448069  3.90x0.10  4.40x024  4.01x0.09  4.04:0.07 4.13:0.19  3.99:0.12  4.21:0.23
AMP 8.73+£3.16  7.55¢0.26  7.74%0.12  7.86x0.19  7.02+0.54  6.72+0.15  8.94x0.77  7.82%0.36
Hx 34.55+4.18  40.02+2.54 44.29+248 4330252 44.39:1.62 41.34:0.96 54.52+322 43.97+5.24
HxR 140+1.21  1.812029  0.92+0.07 1.69+0.10  0.62+0.02  0.77+0.09  7.61:041  6.78+0.33
GR I —17 EART AN R BdE Z MIAFAE B V2257 (P<0.05) U RERR 2258 AN 83 (P>0.05)

In the same line of our study, values with different letter superscripts mean significant difference (P<0.05) , while with no let-

ter means no significant difference (P>0.05)

TE AR F ACTREK A BE 100 g LA Hh e R AZ R IMP 5 5+, MPF B9 3% i 2 25 KT PM(P<0.05) , 5 PF
PMM .MM 2 5 A B 2 (P>0.05) , .35 25 T MPM .PMF \MF (P<0.05) ; MPM {5 & B KX T PM . PF .PMM ,
MM ,MPF (P<0.05) , 5 PMF \MF 22 5% R & % (P>0.05) . M #:AK Y MF (3.54+0.02) mg . PMF (3.83+0.06)
mg., MPF (3.92+0.45) mg. PF (4.2620.12) mg, M £ #< X S MPM (3.88+0.08) mg, MM (3.95+0.09) mg PMM
(3.97+0.04)mg . PM(4.34+0.24 )mg , R B MENE MP 415 IMP 5 12 55 F M PM X T P B MP 4145 IMP & &
X T M.PM P,

TE 100 g LA Hhp A% 1 1R Hx 25 1t 7 T, BEVEAR IO MPF (34.55+4.18 )mg .PMF (44.29+2.48 )mg \MF
(44.39+1.62)mg . PF(54.52+3.22 ) mg, HEMEAK YK 5 MPM (40.02+2.54)mg .MM (41.3420.96 )mg . PMM (43.30+
2.52)mg .PM(43.97+5.24 ) mg, ZEHAMEE P MP 20 & Hx & (KT M. PM P,

TE 100 g LA H 4 il o R A% H R AMP 5 12 7 T, MEPEAR YK MF (7.02+0.54) mg . PMF(7.74+0.12 ) mg .
MPF (8.73+3.16) mg . PF (8.94+0.77) mg, 4 K K i MM (6.72+0.15) mg . MPM (7.55+0.26) mg . PM (7.82+
0.36)mg . PMM (7.86+0.19) mg, £ WM P MP 204 AMP & 1275 T M. PM, {E T P; i MP 415 AMP & 2 75
T M AT P.PM,
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Tab.6 Free amino acid content of loach muscle in different combinations mg(lX 100 ¢ =E{Eit)

T F Ttem MPF MPM PMF PMM MF MM PF PM
KREE M Asp  0.7620.00 - 1.7120.09 1.4120.19 0.82+0.03 1.5520.24  0.77+0.04 -
AR Thr 5.52+0.34 5.99+0.04 8.65+0.40 8.1620.44 5.28+0.13 727+1.09  24.41x0.26% 28.18+0.49*

828 Ser 4.0320.15 4.7020.05 6.15+0.23 5.60+0.32 2.5+0.07 3.42+0.48 7.4620.22 7.98+0.14
LR Glu 1.68+0.17 1.09£0.09  4.59+0.39 2.20+0.51 1.67+0.03 2.89+0.35  12.79+¢0.23  11.550.46
HA® Gly 5.39+0.19 7.07£0.10  11.05£0.21  12.24+0.77 5.81x0.17 9.41+1.43 17.6:021  20.71x0.27
2R Ala 12.72+0.56  10.870.3 17.59+0.67  13.66%0.23 5.58+0.29  13.26+2.08  15.61x0.16  21.4620.09
AR Val 6.3020.01 5.37+0.20 5.75+0.20 5.55+0.20 2.52+0.07 2.89+0.46 5.04+0.08 5.10£0.09
A Met 2.42+0.25 2.24+0.56 1.63+0.15 1.70+0.06 1.1240.27 1.32+0.24 2.02+0.17 1.93+0.15
AR e 5.25+0.29 4.08£0.52  4.26%0.17 4.0020.13 1.9120.51 2.51+0.41 3.94£0.16 3.47+0.14
LA Leu 7.0320.04 5.95+0.39 6.43+0.22 5.92+0.21 2.74+0.29 3.57+0.58 5.91£0.05 5.02+0.07
Ji% 2R Tyr 4.09+0.50 4.26+0.46 3.27+0.19 3.97+0.14 2.21+0.39 3.53+0.56 2.66+0.09 3.02+0.14
HKNERPhe  4.4120.06 3.90+0.19 3.40+0.20 3.53+0.20 2.22+0.32 2.41+0.33 2.210.11 2.37+0.07
WEM Lys  70.95+1.77*  64.37£5.40* 28.29+2.00* 36.41+2.08* 20.25+0.68* 20.88+3.61* 10.78+0.73  12.03x0.11
NH3 10.57+0.30  10.53+0.38 9.88+0.55  11.14+0.27 9.00+1.07 8.75+1.34 9.41+0.33 9.49+0.37
2H %R His 7.28+0.40 8.69+0.37  16.47+0.67  12.0920.87 9.74+0.33  16.10+2.38  20.11x0.44  21.1120.63
FHEIR Arg - 17.15+2.32 6.48+0.33 8.79+0.62 6.47+0.30 - 3.94+0.14 4.20+0.19
Jifi %R Pro - - 4.28+0.33 - - - 3.96+0.35 3.6240.21

CSTFRIRARM 3 TR R R

—" means not detected ; “ * 7 is marked with the highest content
H15% 6 1] UL, %5 100 g JULPA Hf PR PM JIT 35 il 85 S AL R 7% it e R 2 5 2R (Thr) , 7331 4 (24.41+
0.26) mg., (28.18+0.49) mg; 1] MPF . MPM FIT &5 {iff 15 28 & IR o &t fie K9 S22 (Lys) , 5391 O (70.95+
1.77)mg. (64.37+5.40)mg, 5 MF .MM .PMF . PMM H i 55 2 JE R 2 B J0 A R iE— 20
2.5 4MFRERINAZER. FEIEBRKERER

WA 56 B2 FL (TAV ) J2: 45 52 R P oA A ot v ) 5 i 5 ORI B RS B 2 FE o 2 TAV R T 1R, 3%
Wy T X Ao i R 0 R A B R ] . 8 N G VR BRI LI TAV LR 7

R7T BEAGHHEBEIERSEETRAIERWEREE

Tab.7 Free amino acid and nucleotide content and TAV of each combination

IR IE B fE

FORRR R R Taste active BRHBRIE ( TAV %fﬁ“
Amino acids and nucleotides value
characteristics
(mg-1007"-g') MPF MPM PMF PMM MF MM PF PM
RAFBR Asp 100 0.01 \ 002 0.01 0.01 0.02 0.01 \ fE /TR (+)
B AR Glu 30 0.06 0.04 015 0.07 006 0.1 043 039  &/fR(+)
HAP Gly 130 0.04 0.05 009 0.09 004 007 0.14 0.16 #it(+)
NRPR Ala 60 021 0.8 029 023 0.09 022 026 036 it (+)
R Met 30 0.08 0.07 0.05 0.06 0.04 0.04 0.07 006  F5/EF(-)
1 22 Lys 50 1.42% 1.29* 057 073 04 042 022 024  Ffs(-)
K AR Arg 50 041 034 013 0.18 0.13 0.1 0.08 0.08  F/EH(+)
WUEF R IMP 25 0.16 0.16 0.15 0.17 0.14 0.16 0.17 0.17
RIS AZ M AZ AT R AMP 50 0.17 0.15 015 0.16 0.14 0.13 0.18 0.16

AR R AR TR KT T B B 7 ORI s 7 RIE 22 5\ R Y o AR T R R

All the above thresholds refer to the thresholds in aqueous solution ; “+” : taste better; “~" : poor taste; “\” : not detected ; “ * ”

is marked with the highest content
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ZERE , fU MPM 5 MPF AU 24 2 (Lys ) i TAV KT 1, MPM 5 MPF A9 H Ay G 3L 1R A HoA 40 4 Y 4
RIS S SR B TAV £/ F 15 8 MR & IR AT IR TAV ¥/ 1.

3 WS

L ARNLAE T80 5 A K EREE G sh2s (8] AR K BB ARkl AR A 5 B IR R AR
T ALY AN, (2 LA S SR & AN R, il ad 2358 B AR 2 19 4% 28 TARAE — B8 FRE5 bR
I R T HACREAS, W — I A S PRS2 AR S 3 Aok I AR T R ) SRR IR
SETR 55 B8 S LAY MP AL A WL S T . 255 R, 2 AN IR (A1 4% 58 F AR S E FR 0o 5 i BV
BR o AR A R SR AR S R T 24 A FACK ], 24 JE 8] 24 52 F AR T R ik
A3 F AR T REBERIEEK [ 3 F AR
31 EXEFHSITEM

LR 7K 23 R LT ORI B ORI 53 36 o S 3 0 o B 1 ) v AR A o £ S R R SR (B Y
SRR, H WL s & s Y A 1B AT DACA £ PR RGN — SR SR AN, 3 A R D S w] LAk R R G i —
SO 5 18, A F ST RAE , f LD A B DG 5 1 5 PR O AU A0 R B B L™, AR S A of] ) MP
FHER (T 58 F PMLP M 3N 1K T 7 A Rl mi) R ) B A e ik ML 17 7 =K T PMLUA T35
B ek B A RIS, 5 P M 2 A TR E R T AR D BT JEBERIVOEKCY P, MP AR
HRLE RPN R R K A K43 R P e P ELRR D 1 S AR X = A REAE
32 BRRERTEMN

01 TR 2R 11 0T 114 B 5 7 R A7 JFLC e IR 2 R T 20 ol % % 1 ) S T, AR AE 5 A 118 P UL PR 1 i I 2 R 1%
5 3N IR — 8 IR T P b T KT B —E

1E FAO/WHO [y BEARAS A | S B R 2H il i b 75 TR 3 it o5 2 R 5 i (EAA/TAA) 4 35.38%,
AT IR & i AR T S LR E LR 1Y LU (EAA/NEAA) 7E 60% LA |, BIA Ry 0 o 26 11 5, 77 2
SR AR A (EAAD HBR K, 5 = MBS, AR5, MP 415 19 EAA/TAA 5 39.5%, EAA /NEAA
64% , FHH MP LA 8 1 R ARS8 1 5 s MP (9 EAATE K T M, /N T P33T PM (3 4) , B MP & 3= ME
T M, 8 F PG PM; 5 Aok [ AR 37 58 P85 sl A BB € S5 A0 H, MP 9 EAATE &5 F A T3
B 8 R B A K Bl I 0 R A DR R B A T T v SRR, RIS HEI A 28 LA S R K
5 R A 370 R SRR IR A AR D) OC R A R — 2B IR
33 EMEZEFRSHBEEERIEN

SRR IR 5 U B E LR TAV 45 3R B, f MPM 5 MPF fO#i Z B2 (Lys) B9 TAV KT 1, % Rk A
i 3 BTER s MPM 5 MPF () A S SE R S A 20 A () 400 2 A SE R 0 TAV 35/ 1, X LA 0 S ke i
B 5 8 ANV Bk ZH G A A% 1T IR TAV B/ T 1, X LA SR IR A HLEE R 2 . 5 DL 2R00 K
FPEERE H, MP 55 356 R PR B AT 1 SRR SR B F Y R T R 2 1) AT R 5 Sk
1% 22 [1] (14 TR (] 348 241 AT LA o AL PAT Fr i 020, ol JH L PR 00 W 1oy A 4 PP T - 55 3 6 FIER 7 AT 0, MP
JUL PR H it 5 A R TR P o e A AR, LR T R R IR, IR RAE A R s R A K L T
SSLTR MR w0 ESRMMAE

AT PRI ARR P, MP 725 P I8 U rh R B K Ay Ry R A R HIR 7 A
E IERAE LA TP EAA B RS G 49135 3] FAO/WHO () FRAR B R BR  EAAE R T M, /NT P 3T
PM, £ MPEFRMEN T M, % T P 4ZIE T PM, 2 —Fl S F M (i e R SR A 7R K 2055 0.2, Riaa i
RS FE AR , P38 3 4238 (IE28 ) BE WA R0Hb e 35 e bk i UL IR 8 98
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