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() AR R HY -C700 % 22 5 DL i
FIRHLM ; FJ200-SH £ = w3 w3 b, g
FRABER T, PHS-3C pH i, LSRRI A g
JBe A A B2 F] s H2050R 2 3V R 250 AL, K70
A BRZS 7] s 1.-8080A & 3R 4 H sl 4l , H A<
H 3728 vl 5 E2695 2 S0 AH 5, 56 Agilent
A ICAP Qe HUBGHE A 55 B8 IR TS, P88k %
TR (R )AL A R AW
1.3 Fik
1.3.1 VB AR E R &SR E S
% (BRI E ) (GB 5009.124-2016)"
5 LI A sl . 53 B ERA R HURE & 1.00 g OFf
] 0.0001 g), A 100 mL # 4l /K 3% i T bedr
W G 193 (500 r/min, 10 min) J& , B0 (10 000
r/min, 10 min), HX B3, HB4iKEZS ZE 3 000
mL, #7510 min, F 0.22 wm 7K AH3E P 8 5 T A
YEREHL, B T 40 CYkAE , 7 LALI A2

WK 2 50, 6% A (4.6 mmx150 mm,7 pum) ;
FEIE 50 °C ;1 358 3 # 0.4 mL/min ;2 38 38 7 #
0.35 mL/min, ahAH . pH {E 5 %K 3.2,3.3,4.0,
4.9 )R A TR 40 RN A6 TR 1 T A % b i DA % i i
I3 EL A% el =R 2% PR
132 BERETROME SRR E 7
B2 (B LA S REL S R R R 1 E ) (GB
5413.40-2016)"1) J5 ¥E I 08 A 2 sl o 43 o TR FR
HURE 5 1.00 g OR5 1 21 0.0001 g) , il A > BEZE 18K
R IGIR A4, A E 50 mL, B S mL T &0
B0 (4 000 r/min, Smin) , B E T, € & £ 50
mL, #7710 min, 1 0.22 pm 7K H 38 B3 58 5 4T A
PEREI | B T —40 COKAE 5 EHLIAE

HPLC % 4 :Zorbax Plus C18 {f i ¥ (250
mmx4.6 mmx5 pm) ; #H i 30 °C; i 0.4 mL/min;

PERE & 2 WL 28 AR I 25 K I 38 4K 254 nm, I 3
A K EL, s Bk pH 5.70 #9 0.02 mol/L
BER A A SRR AU IR BRI
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(GB 5009.268-2016)""77 3%

1.3.4 EUC{HHH  EUC EHE AR F2,
Y=Zaibi+1218(2aibi)(2ajbj) (1)
K, Y—FUC {4 ,g MSG/100 g;a——fif

TR 24 HE PR (Glu B Asp) B B, /100 g;a; ETYUS

AR (5°-IMP =X 5°-GMP) B ¥ & ,¢/100 g;

b——&E R 1 L2 1Y A T 8 R B0, Glu A 1 ,Asp

N 0.077 5 b;——2 WRAZ AT 2 1 A 4 2 6 R %0 (57—

IMP 4 1,5-GMP 4 2.3,5 -7 & (5~Adenylic

acid,5'=AMP) 4 0.18;1 218——H[Al 1 ] & %% .

Horp M S -AMP & =K T AT R, SR i

o

1.4

RS

LI A 3 UCOFAT, AR LR ARG 45 2R LA
OFBE PR E2E " ROR A BRI 1BM SPSS

Statistics 22.0 A EAT G 2240 B H Duncan £
LA R N A5 A 1] ) 25 R 0 S R AT T, B
FE 258N P<0.05, FfH Origin 2018 4
38
2 GZBRE55H

PL MK R Y (SB/T 103712003 )13 (4
KR RRELY (SB/T 10415-2007 )P4 K2 Ho g 47l A
WEN A3 bR AETR BE 141 F s 65 B ok 8 25 2 A vk
BECBERE S KRB 328 A0 I D XGRS 2 X K 2
DY SN Ee S N TR RS IS SR PO i
279 B XGRS 17 B B 45 B A EERR S
52 A TR RE R EERR Y B S SR 1 TR

F1 HRESESHERMSEIKEESE (n=141)
Table 1 Content of umami substances in umami compound solid seasonings (n=141)

58 8ok S 4k /mg- (100 g)™! EUC/g MSG-

Glu Asp Gly Ala 5-IMP 5-GMP Na* (100 g)™
A 31398.11+ 2528+ 31.49 = 40.18 = 539.10 + 47738 £ 17366.10+ 65201.78 +
10 043.14¢ 63.33¢ 76.75° 64.04* 282.91 289.62" 2827.53* 49 143.13*
Ay 17 437.67 + 3271 19.65 = 53.85 234.54 + 22236+ 1622688+ 16126.71 =
6571.23" 74.27° 34.85¢ 79.70° 105.13¢ 133.10° 2934.97*  11523.63"
rex 2612129+ 4455+ 4131+ 137.59 = 888.65 = 969.84 + 14 285.83+ 89387.97 +
19 725.14* 93.43¢ 85.90° 378.83¢ 1 004.90° 1272.20° 5823.10> 113 337.98°

TE < [ AN A 7 BE 2R 22 53 W 3% (P<0.05)
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Fig.1 Boxplots of umami monomers in umami solid compound seasonings

2.1 IBFEF AL

AR i (X VA REY (SB/T 103712003 )11, 78
R 28 JE R 45 SR 0 T ASIRT 35.0 /100
g, BA A EAMET 3.00 /100 g, B A & B2 %k
E PO PR B 1 R AR

M 2% 1 AT SR R & o 1T, AR 2
(1 5 R AZ 1 R & it N T B 28, 5-IMP & i
W i 2 = TRk 2 5 —IMP B & B Nat & iy
T, XSRG 2P ) Nat @ i o 3% T H e 28, B Na®
FEAE T ER Glu Ah0y H AR B SR & i Nat
Glu 454/ 2 T8 A AR, RIS (1 32 2241 1k
gy, WBCENR 1F, K 250k 5 25 52 A )8 Uk
2 A2 W53 o A 2 R AR A AR Nat /il C1-
4 365 i VAR 0t T LG N RE Y R ek 5
JE 1 U0 S A LR I, A9 AE ISP Glu R

EE TR Glu &, & T E AR
HALFE bR BLE TS 200, Glu X T R R A 32 Wk 7t
BRAR BE R K, AR DR Y UL 1R T 22 1 R AR AL
BB VE T BERRSRE T E, XAE A EUC
B & TR 5 H BRI W E 2R Ok
PE R 1 ff e o o SRR AR

BT 1 AT, KRS SR ROR) rfr 25 ff A PRI 11
SEHRZ, 5 SR A AR 2 8 i
M), S (A M 3R] R BT Ry AN TR) A KGRt 1) T
JiARTE], G S133 Al e A T & R IKE &
MR, S H 5~IMP 5 -GMP 1 & & 4 5 K
2 155.42 mg/100 g Al 2 252.85 mg/100 g, ' & & T
HLARXGAE SRR, TAT 1) X G 2 I e 2
AT i 2 0 MSG {7517 25 2 522 Fll Na* &
i S TR ERE IS R kL, 4 S83.S112,
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2.2 B KERA

HE 3 R0 I REY (SB/T 104152007 )04 38
K ZEH DROR ) A 2R B % i 7 N IKT 10.0 ¢/100
g, RAGEAMT 1.40 /100 g, W H; h MSG 19 &
AR T XS HG

B3R 1 AT, R 2 i S R AT R 7 it b
IR T H AR MO Nat 3 i 5 H A IR OB 1 2% 22
S, Glu & i b AR T AR IR oRORE LA T s a5
MR O e T 0 2 2200 B 5 B 5 T, A 2R Y EUC
EAD W B TS S e 26 i1 A%, ik
YR R 5 e R A 0T R OB B A AL, TR
T RE /N  HLRCORE gt —

BRI E H e M5, A8 2 IR kR i
BERAXT S 2%, U Z R . S

W B AR ok R RORE | R K AR ) AR
DR A SR B 3G S A ) 0T, ISR B ) 2 TR T
A it A L R ST R R RUR LU R T R S R U
HRUD X6 H 2 T A s} 1% £ A [58] Vi) SRR A it
2.3 HEXHKESESAKM

R 1A, HEh 2R RS D
R TR RAG R, Bk 2 la, Hek
5-IMP 5 5-GMP iy & &t lb il fe i 1, HAS S
RBEAL, A SCHRRIE, TR E R 101 1 5
IMP 1 5°=GMP I8 45 J& /2 i1 - 32 28 (4 fif 57 22
—, APBE IR A P BRES B 2R A Nat i i i IR
Glu & & m TAOM 28, Asp e, SRS
H A TR TG W3 25 5, Asp LR SRR SR,
B 22 (10 30 2 2 i B 3 e A

®2 HHKESESGHEKKAFT5-IMP55-GMP & E8LLE
Table 2 The ratio of 5-IMP to 5~GMP in umami solid compound seasonings

Eik oy PR RS Ay F rex
5-IMP 5 5°-GMP #) st 14 1.24 +0.62° 1.20 = 0.38" 1.05 = 0.24°
Tt A 0.50 0.32 0.23

TE A V/NG 503878 22 52 W3 (P<0.05)

HIE 1 T, HE S IR R A% S DR ) BT 3
Y ROPR I e K HLAR Vi 22t fie K, AT B PH O
BRI GRRIT L S R RR R E  Z BRI Y
T S 7 S

42 A PR U O 2 L 2 IR OB, 3]

K Foor Ml r=sh 2 K= s e AYI2E AT
AR, LU H 7 3l P S JE R 22 B, K
P I TRKL 6 B YT RAL 12 7, AT &
BRI 5 B, HE ST OB BE R AR 5
K I3PR,

£33 HEXBERESEQGRAKRMEKRAKSE (n=45)

Table 3 Content of umami monomers in other umami solid compound seasonings (n=45)

i 8ok 4K /mg- (100 g)! EUC/g MSG-
Glu Asp Cly Ala 5-IMP  5-GMP Na* (100 )

BEHmE 2032030+ 4329+ 4928+  73.05+  532.84+ 46672+ 1568588+  39084.93 +
12975.19°  113.19°  110.07*  13022%  374.16*  380.42° 4999.24¢ 39 579.72

KEHHE 2715276+ 4449+ 4234+ 43045+ 91533+ 178465+ 1312791+ 17095546 +

9134.23" 34.87 64.69°  938.04*  704.01°  171320°  5954.28 156 295.22%

Mm% 2282397+  57.39x 3884+ 15805+ 149925+ 151244= 1138274=  82514.64 +

2231092 9477 62.21° 28245  1688.67° 1907.58 7 171.46" 111 371.10"

Ao E 5832146+ 1932+ 1097+ 2107+ 95674+ 90354+ 1648253+ 22933635+

20 186.26°  35.40° 13.38: 2343 299.91°  302.03* 3 453.42° 141 104.27°

T RS AS [F) A b2 36 m 28 7 1835 (P<0.05) .

2.3.1 Bl shP e Bem 2 mort Bl s 428
R H 2 DR AZ IR 3 e 3 AR T AR Na®

RS @ AL S 3 25 5  EUC [HEBFH | T
HARTRRRL , B DR B2 Fe 55, Bili ™ Sl 2 18 OB T
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8 AT — 2D B TIOR SRR ) BT, 3 R 6 IR 2
FEMR . Bifi 7= Bl 2 R ARk B IR P Rl R T R
B W 25 L35 S R o S R XU 1) 24 A e
232 KSR TRRRE K B2
B 5 -GMP & & W 3w T R RoR 50—
IMP & &5 TRl = sh 238, Ala & iem, BERRGR
FERSSR . RTRESE BT K™ Bl ) 2 I AORE G AR
AT DURY AR MR A A IR R R AR S5
IMP — 9 5K 77 S BRIk A % D) R 2
A T EE R SR R — MR TEE I, K
P 5-IMP % 5 B 2P Ala AR R 2 Ak
R, WRCH BT K™ i B, e Ah K sh
EEAFENANREY R, SERYTAER
L 19 i B3 S A T, 7K™ B0 1 28 R Rk ) B R
FRIES TR,

233 fHWIREUYZSRERRL R SR R
WRAZ R & & e e, Na & st eI, Asp & B I i,
oA B A SR TG I 3 22 5, RO B AR5 . A
FEPE ORHECRE Y 2 ZEOR TR A RAT S K
BN LA ROKRL T R R UL S DL AT
J5 I B S AR A FLp R R REAE KUK, H 5°-GMP
JEHEE R F B E AW — P B OR AT R, Bk 2
R 4 DR T REAE %) T 2 2 T A A W 2SR ROk
fif IR F) oo SRR R S T i

234 NTABIEHAWE N T4H I HE Y
Na* & e ,Glu & i W 3w T H AR MR, B
EUC {0 1 2 = Tl 7 2l ) 2 Tk o 26 IR R L
G IR 5 8 ek N TG IS T R A ) A X
{7 L 2208 FH RS (B AR bR 5 R
R AN AE ARG, A BI B IRE I T Rk B 5 A
Bl &AW 0T, B TSI ) B B — ) H RS2
BV THEORAY BT, 2 B0 B Bk 4 T 09 A B4R
FHEE 55 I o 2 R A ERET N T A B IR R
FEEER A vp i B B

3 #Zw5ihie
ARBFFER I A 141 ek [ 45 52 4 o ok kAR
HEAT LA HE DL B R R MM T A0, Ak

JE RS HITS SN CY Y S 7S S SY P N 1 N
BrIRboRl, o FE SR pRE SR R4y A i 3h
PSR K B Wy SR R AR 28 T TR A
N T A B TRRRE, P4 5l 6] L 15 47 6 R B A 55
TR B I PR T EERSR

gL MRS Glu A Na* & B i, XS0
FERFR oy R AR T A T RARKOE, Hp 2t
R AR 5 BB Glu A1 Natdh , 2495 T 49 K 25 XS 4y
BB R R B2 Nat &
K= B W S B AR S, HR R A
TR ERmE, NTAME Gl &35 TH
A EMORL BEBRSER EE Jr T, T A A T AR
> WAL > X PR, HERESE
BB N T A BT RE > K™ 3h 25
Rk > AEP IR > Bl = sh P Rk

XENE 2 B 22 1 1 10 A vk 5 B o iER
e R T X 2 2 B 1 3 ISR 1 U, e 28
U 5 6 S S KU B A T Ak DA B AR 1
T o) B0, Ho e e S A R R R R s 2 i e o
AR E A R B T A XU I B A K™ B
W28 R ) 25 0 58 5 A — SR 1 SR
FE B R JEUAS R AR AE AR, TN T AR
FHy R il peTE Hob i B, S A IS INE — S8 AR
fief IR A 0 R A AE R B S A S R

i3 EUC R 7] 4 4 A S ke 53 158 | (o T 4%
Ry 7 UL 1 AN [0 o 288 80 A 1 5 S PP A1 SR
U EUC B R DA i R 5 B 38 S8 378 AN % | 6 i
Wy 5 22 T B9 I ) 20007 5 5 24 £ ) kDo 1 i 10 At
VE R i i i B 1) s kAT o i — PR &

& £ x #
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Analysis of Umami Substances and Umami Intensity of Complex Solid Seasonings

Yu Zheng', Wang Fang?, Wang Xichang"
(‘College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306
*Shanghai Totole Food Co., Ltd., Shanghai 201812)

Abstract In order to study the characteristics of umami monomers and umami intensity of different kinds of umami solid
compound seasonings, 141 commercially umami solid compound seasonings were taken as the research objects. According
to industry standards and ingredients, they could be divided into three categories, chicken essence seasonings, chicken
powder seasonings, and other seasonings. What’s more, other seasonings could be divided into terrestrial animal season-
ings, aquatic seasonings, plant seasonings, and synthetic seasonings. The contents of seven umami monomers including
free amino acids, 5°—nucleotides and Na* in umami solid compound seasonings were detected by the instrument, and the
umami intensity was quantified by the calculation of equivalent umami concentration (EUC). The results showed that the
contents of glutamic acid (Glu) and Na* in chicken essence were the highest, and the contents of umami monomers of
other types were higher than that of chicken essence and chicken powder except for Glu and Na*. Among other season-
ings, the Na* contents of terrestrial animals were higher. The free amino acid contents of aquatic animals were higher.
The contents of 5—nucleotides in plants were higher. The contents of Glu in synthetic seasonings were significantly higher
than that of the other seasonings. In terms of umami intensity, other seasonings > chicken essence seasonings > chicken
powder seasonings. Among other solid compound seasonings, synthetic seasonings > aquatic animal seasonings > plant sea-
sonings > terrestrial animal seasonings. EUC could be used to objectively quantify the intensity of umami and provide the-
oretical basis and data support for flavor research, quality evaluation, and consumer purchase of umami solid compound
seasonings.

Keywords umami solid compound seasonings; umami substances; umami intensity



