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Abstract: The methods described in GB/T were usedto measure the moisture, crude fat, total nitrogen, and crudeprotein contents in seven
commercially available samples of sweet bean sauce. An automatic amino acid analyzer and high performance liquid chromatography were
employed to analyze the free amino acids and nucleotides in the sweet bean sauces, respectively. The molecular weight distribution of small
peptides inthe sweet bean sauces was determined by size exclusion chromatography (SEC), and the degree of hydrolysis, average peptide chain
length, and taste activity value (TAV) of amino acids in sweet bean sauce, as well as their contributions to the taste were calculated and analyzed.
The experimental results showed that the moisture, crude fa, total nitrogen, and crude protein contents in seven commercially available samples
of sweet bean sauce were 51.42%, 1.84%, 1.284%, and 7.32%, respectively. Thetotal free amino acid contents in the seven pastes ranged from
1.55~2.78 ¢/100 g, and the most abundant amino acids were proline, glutamic acid, leucine, and aspartic acid. Among them, glutamic acid had
the highest TAV (7.00-25.67) and had an important contribution to the taste of umami. Hypoxanthine (Hx) was the dominant nucleotide in sweet
bean sauce (3.19~4.87 mg/100 g), but did not have a direct impact on the taste (TAV < 0.5). The small peptide content in sweet bean sauce was
in the range of 0.55~3.31 ¢/100 g; the average peptide chain lengh (PCL) was between 2 and 4, and the molecular weight distribution was inthe
range of 221~445 u. Additionally, these small peptides contributed to the taste of umamito some extent.
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Table 1 Information regarding seven kinds of sweet bean sauce
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o PR, SR HIEW. ISR ek
JEJ5, FH 5 mol/L NaOH & %= pH=6.75, Z&1E/KE
2550 mL, $ESIEH, Wt 045 pm ERE, EAL
LioRll[8
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KH,PO, ZH ¥l (pH=4.81); FEiR 30 C; ¥iiE 1.0
mL/min; BEFEARAN 10.0 pl; SRAMEM 259 K 260 nm.
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(334 10000 r/min), W EX 2 mL _BiHlH 23+ 7K

ERZE 10mL, FAUFTH 0.45 um JEEL &,
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Table 2 General composition of seven kinds of sweet bean sauce (g /100 g)
AT e B 2 a3 Hdh 4 Hdn 5 6 o 7 T
K 5 49774002 51574003 51.07400F  53.844002° 51.504002° 53.384003° 487540037 51.42
FAAE By 2.1740.02° 1.59+0.01° 1.800.02° 2544001  1.5620.01°  1.7940.01° 1.4620.01°  1.84
AL LA 023840002 0.54340002° 0.53740004° 0.50240004° 0.5362000F 0.51740.002 0.62740.002" 0.50
& R 0.81140.005* 1.14620009° 1.333#0004%® 1.553+0.046° 1.31140.019% 135140002 1481400117 1.284
HEE 4.6240.03° 6.53+0.05°  7.60+0.02® = 8.8520.26°  7.472011Y  7.70#0.01°  8.44#0.06" 7.32

E: AR AP HFERTEALERER.

FERME AR, XA AR A EIRA R R A R

2.2 5 & AR U AT BB A
K H Sigma 2 7] 16 FhZ A=A HETR S UE L, 0
HMRIEE R, T AR AN 3 PR AH DL EHTHEAE i 160
1 (S EERRN HPLC BN 1 o, T 1 140
IR ) AR A A i PRI 151 > 100
I 3 TR, T R U AU A A A = w
1.55~2.78 g/100g, ¥ it 1 & EHAK, FHin 7 & 8. gg
FE 7 Foft AN [ e R T v 2 M v AT D 0
RERK BRI 2R R R R 14 R . T s 24 30 35 42 48 54 60
SRR, 7 FPRE ISR T B R R AR ER min
MR, S AEZRMAZR . Hkh &S B 1 EHEE AR 1S8R HPLC B
JR R EHER EAMZEE RO, £ 5aEAN Fig.1 HPLC chromatograms of 16 amino acids in sweet bean
80%, WHINEILRA AT, HEE T4 2 A sauce sample No 1

* 3 7T M SRR R EEER

Table 3 Amino acid composition of seven kinds of sweet bean sauce

py  REE : \f ETHID : ‘,

B 1 2 53 b4 &5 #5 6 He7 A
1 RA&ZF Asp 0.1040.002 01120001 0.13#0.002 0.26#0.003 0.13#0.001  0.13#0.001  0.15#0.002 0.14
2 ¥ &AB Thr 0.04#0.001 0.0740.002 0.0820.002 0.08+0.002 0.0740.002  0.0720.002  0.13#0.005 0.08
3  4RE Ser 0.04+0.001 0.1530.008 0.1840.014 0.1620.005 0.15#0.007  0.16#0.005 0.2240.002 0.15
4 AEFH  Glu 0.7720.011 0.2240.001 0.2330.006 0.4240.002 0.2140.008  0.2520.009  0.2620.008 0.34
5 H&H Gl 0.04#0.001 0.0740.003 0.0820.003 0.08+0.002 0.0740.002  0.0740.001  0.11#0.004  0.07
6 AAM  Ala  0.09#0.003 0.1440.007 0.1740.007 0.1940.003 0.1540.004  0.1540.007 0.18+0.003 0.15
7 %A Val 0.0640.002 0.1240.002 0.1540.007 0.13#0.002 0.13#0.002  0.13#0.005 0.16+0.007 0.13
8 &&AB Met 0.01#0.001 0.0240.001 0.0420.001 0.0240.001 0.0240.001  0.03#0.001  0.04#0.001  0.03
9 FEZAH lle 0.0640.002 0.1140.004 0.1240.005 0.1240.006 0.11#0.006  0.1240.007  0.15+0.007 0.11
10 Z#&# Leu 0.1040.005 0.2240.009 0.25#0.008 0.2120.009 0.2240.008  0.23#0.006  0.28+0.009  0.22
11 ®#&# Tyr 0.0740.002 0.13#0.004 0.15#0.007 0.1330.007 0.1240.006  0.13#0.006  0.15#0.005 0.13
12 X AZH Phe 0.0440.001 0.1020.002 0.11#0.005 0.0820.002 0.1020.002  0.11#0.004 0.13#0.002 0.10

H
w
&
Sy
=

Lys 0.0640.003 0.0740.001 0.0840.002 0.1440.007 0.08#0.002  0.07#0.002  0.1020.002  0.09

14 #4HF  His 0.01#0.001 0.0240.001 0.0240.001 0.02#0.001 0.01+0.001  0.02#0.001  0.03#0.001  0.02
15 MH&AB  Arg 0.0240.002 0.0740.002 0.0940.004 0.0940.003 0.09+0.004  0.09#0.003  0.1340.008 0.08
16 JH&AB  Pro  0.04#0.002 0.5040.023 0.4740.010 0.1840.003 0.41+0.021  0.4740.011 0.56+0.023 0.38

BS €3 1.55 2.12 2.35 231 2.07 2.23 2.78 2.22
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KREEAPREARMKR L AR EEFE, FEE
R EATHRY FOEL BT RESZ 1 28 R BRI 73 1 5

23 JEHAER TAV B

T B B TR B R I R R R R 2 —
AN ) L TR 5 AN [R] ) AU REAIE AR S AR 45 Katekan
Dajanta™ {13 2507 0 EIERR Sy IR R vk
ATCHRIT RS, HitEH TAVAE, ZRWE 4FR.

MFE 4 TTH, 7 T T T2 TAV R BRI 5
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* 4 HEEREBRERD

Table 4 Taste activity value analysis of seven kinds of sweet bean sauce

e - 14" TAV {6
2o RRR g el Re2 Be3 Hed4 Has BBo HE71 B
RAZFR (Asp) 1 100 110 130 260 130 130 150 144
‘ 228 (Glu) 03 2567 733 7.67 1400 700 833 867 112
R 4% /g/100g) 087 033 036 068 034 038 041 048
2T AF 1% 56.13 1557 1532 2944 1643 17.04 1475 2172
AR (Ala) 0.6 150 233 283 317 250 250 300 255
H A (Gl) 1.3 031 054 062 062 054 054 085 057
sion # 2% (Ser) 15 027 100 120 107 100 1.07 147 101
H&E (Thr) 2.6 015 027 031 031 027 027 050 0.30
4% /g/100g) 021 043 051 051 044 045 064 046
AT EF 1% 1355 2028 21.70 2208 - 21.26 2018 23.02 20.81
R (Arg) 0.5 040 140 180 180 180 180 260 1.66
LA E B (His) 0.2 050 100 100 100 050 1.00 150 093
Sz EE (lle) 0.9 067 122 133 133 122 133 167 125
ZRE (Leu) 1.9 053 116 132 111 116 121 147 114
TR ERAH® (M) 0.3 033 067 133 067 067 1.00 133 086
KA EH (Phe) 0.9 044 111 122 089 111 122 144 106
4 RE (Val) 0.4 150 300 375 325 325 325 400 3.14
4% /g/100g) 030 066 078 067 068 073 092 068
AT EZ 1% 19.35 3113 3319 29.00 32.85 3274 3309 30.77
AR (Lys) - -
B2 B (Tyr) - -
Aok AR (Pro) - -
4% /g/1009) 017 070 070 045 061 067 081 059
AT AE 1% 10.97 33.02 2979 1948 2947 30.04 29.14 26.70

7 PR T FE R, RES 1 EERE SRS AN A i
KN 56.13%, 1125 ZURE b ek 2R R AH X =20
15%. A, EFREFERRIE IR LR R & R E D, HIHE
TAV {EECER R iR IR TR, Rk S S BR AT E R
ITTRRK . PRR R R B 2R & =i e, B
TAV B CEAME Y 11.2), % ek G
FEER TR, PR 1 AIRES 4 IR ERR TAV iz
KT Hofth JUFPFES

B LR R R A2 B B R ) TAV
., 53502 2.55 F11.01, AT & e i sk g —

SEMITTER, AR 7 BUEH R SR R, TR 1
M B 2R A2 I 75 TR AR IR 2 2L IR, iR
RILBRAEIRPE AR TRERY, BEXT IMP 7= A R
1 FRe,

EIREER S, BRI, »RER. 28R, K
R RS TR TAV HS KT 1, (HE s b %
A7 AW NGB TR, XA T R ok
3L o v SR R AR BV A TR BLR. (B —
Tl 490 Jo ek 55 BT AR 3 — PO IR B 5O, A AL
B AEHE SE B T 0kA B 4P, Lioe 2509
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I — L R B T S AT BB IR FE S, AT BA ARSI ERTH F 1 5- R AR (5-GMP) |
W om A R B R AIEE IR, W/E R IR ER Y S-ULETER (5-IMP) | 5-IRTHTR (5-AMP) | 5-ffiiF
RGN, W 0.5 mmoL FIZRNERR AT LR EIRS R (5-CMP) | 5-[REHR (5-UMP) | KIEMEM (HX)
HS ek, kel DRI B R BEAERA AT TR, S5 1 HAE i 5-GMP. 5-IMP,
R BER TR ELAT 5 % T 2 5 Hx, 10 75 HAh 7SR S A AR Hx, AR Al
o FES 1 FIAZTF R HPLC & B 2 Fiow.
24 BHBEENN BRI b TR A SR Sk b

a cmlﬁ%% P Hx HIR o AR &7 R (i 5 ), A&
ol o BB DRI AT O R, 7 BTG BB
8 2 869 SRR NES.
5 6 IMP AMP % 5 EBRS Mk R ARE R
E al 3.229 6.988 Table 5 Linear equation and correlation coefficient of
nudeotice contents
T \ s T BHR@a 5 AEARR
0 AL — . . : 5-GMP A=16.197X+0.1361 1.0000
1 2 3 4 5 6 7 5-IMP A=10.798X+0.1180 0.9999
b L 1.398 5'-CMP A=12.930X+0.1754 0.9999
250 5-UMP  A=18.487X+0.0443 0.9998
200 5-AMP A=23.570X+0.2246 0.9999
5 Hx A=41.700X-0.6000 0.9999
T 150f

E: R ARTEEAR, CRTFAEFERAIKRE, mgmL.

R 6 Frow, 7 PP S A B S A (HO,
THERFES 1 4h, JHARRE G AR LR EAL T RIS R
far i, MRESR 1 A HS R 5-IMP A1 5-GMP A HE>
JETAE IR 5-IIUHETR —8AR 5- 1% H 8 I
2 (a) HHERER AR HPLC BIE, (b) #& 1 #iE 2.1 L IINGRME 2D, T AE HHIEURHE R

HPLC [Ei R o IX — A2 55 i A A FRZE Rk 7
Fig2. HPLC chromatograms of nudeotice standards (a) and FFES, 4k, — Bl T 1 Hx SRIE T ATP A
sweet bean sauce sample No 1 (b) 0 B2 PO, S m Bt ST Hx 0 32 Bk UE .

* 6 HEEGHBRM IS B4

Table 6 Nucleotide composition of seven kinds of sweet bean sauce

A% 8%(mg/100g) &1 g2 53 H5 4 55 # 5 6 A5 7
5-GMP 5.0040.15 N.D N.D N.D N.D N.D N.D
5-IMP 3.7740.26 N.D N.D N.D N.D N.D N.D
5'-CMP N.D N.D N.D N.D N.D N.D N.D
5-UMP N.D N.D N.D N.D N.D N.D N.D
5-AMP N.D N.D N.D N.D N.D N.D N.D

Hx 4224002  3.1940.18° 4.8740.15° 3.8540.08¢ 4.4240.09° 3.8240.03" 4.3020.05®

E: N.D: Zie ) A oot A, < 2 ZHAKFp=0.05, n=3, A HFHEEATEADEHRER.
N - o 0.03 g/200mL™), [Kite, 5 1 MImkhs 2 & TAV {5
25 BHRTAVESHRBIE (BUC) D40 o) cog smibem 1 AArE s s ek . B150RL,
7 T P RO T % S A 5-IMP. T 2B e 1) Hx BT — kP, Hx )
5-GMP, HHEAR (1-1) THEAFIFES 1 EUC E {879 0.01 9/100¢™%, H1iH58 A &N R ¥ h Hx B9 TAV
A 15.24g MSG/100g, R vl s Fr B A 1 ik 5 fE35/MF 0.5, TTRAIAN Hx BRI TR, (ED #H T
BEAE AT 0.152 g WK = A= i SRk o TRRRS 1R BRIEL A G RBE A BRI 52
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X I N> IR B AP IR BEC B PCL (13
2.6 - A R kA A .
/N KA B BT IR K AT L T,
xR 7 HEE NS FIREAS LT HRSEHCEER

Table 7 Small peptice content in sweet bean sauces and average peptide length

Hel #e2 #R3 B4 Hob5 H#HR6 BT

Bk d g100g  2.10 4.56 4.88 4.39 5.24 5.49 6.09
N F Rk ¢/100g 0.55 2.44 2.53 2.08 3.17 3.26 3.31
DH/% 29.35 4738 4030 3234 4093 39.69 4232
PCL 3.4 2.1 2.5 31 2.4 2.5 2.4
Mw/u 392.82 250.15 290.96 358.18 286.77 295.18 277.90
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Fig.3 Calibration curve of molecular weight
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Table 8 Molecular weight distribution of small peptides in sweet bean sauces

AR 7 sl %
Mol Hm2 #He3 He4 HRS5 HFR6 Ha7T
>10 ku 0.00 0.45 0.00 0.00 0.54 0.00 0.98
445u~10ku 23.31 1609 1890 1636 1434 2038 11.44
221u~445u 5431 5625 5627 63.01 59.64 56.61 6212
<221u 2238 2721 24.82 20.64 2549  23.00 25.46
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