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Abstract

In this experiment, honey, vinegar and black beans as raw materials, research and development of
a new integration of the three functions of instant food, and detection of related projects, provide
an important basis for the formulation of the quality standards of production. We used sensory
evaluation to design products that meet the requirements, than Ultra high performance liquid
chromatography (UPLC) was used to determine the content of genistein in the key components of
honey-and-vinegar-black-beans, to adjust the technology, and to detect other related indexes. The
final product has full grain and it is red or black, soft and moderate, sweet and sour suitable, ge-
nistin content is 139.080 mg/kg, the average recovery was 97.6% and the RSD was 0.98% (n = 5).
At the same time, the experiment also found that the moisture content of the product was 40.1
g/100g, the ash content was 4.57 g/100g, the content of water-soluble extract was 14.57 g/100g,
and the total acid content was 16.5 g/kg. Honey-and-vinegar-black-beans product development
completed, the testing data of product is very good, and the method for determining the content of
genistein by UPLC is reliable and convenient.
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1. 5|8

5 (Glycine max), X445 H. M, A5 T, ATFHEYMAGHEGRH T, EE~FhE, Hi.
WL EESMX[1]. BE A TR KT SRR, B KSER AL B, C. D,
E A TG, BRI SR mg M IE IR, (R HE AR 1 F R BB IR T B rh 2
AR T DR B AR K, RSOE IMIhAE M AL . BE T, RASMABRH. P TR, @
BAIPR . AT FEM 2 B, BRRRANE, XAEIR, HERUE[2)-[7]. HATENE G TSR, X
FERRAE A 2 AR . RRSIESEHEAT « R AN PR 55 MR 50 S S5 Bl 8], A SR A LA 3 T
ERMET, KENERET, TR AR RO URS . TR IRE S A, & R
HLAR B A B R B A SR (9] [10]. (R AE AR AMEMESCRIET A, IR AL S T B SRR i,
HAETE T ELHUAME B F A RAEIE (1], BB WATRE 1. B SHARUE . (L, 4tk
R} R JORA #1225 Th 2121

AT T B T RS T BT BRI =% AT DA B A, B R,
WL WHE. SROTIE, GEGEEH. FIUE. B, BRI, BURR. SR, AR, Eo
BAEINAA13] [14]0 AT, SO FL T A0 P, R B B AT IR VT AR
K, 70 A P TR o B K S B 0 S B O —— SR R TR AN A L, R R
A SR S B A
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TR, TEUTUE: 6L PE ZIRES (T ALY, REEWAR, TUTIE; GBI E (Genistin) i (L5
26210050), bifg il st B A AR AR, HEBARIR, 4°CHEEH R FEHIEET: 20151203043),
7R & EIDA RA T T A w], Bigal; pKESTRAFIS : 20150101), ) R IERE A RA F,
IrTalisE

8 = ACAR 151 (36 Bl UPLC H-CLASS). ef% 28 K2 (LI TEZR RE-52AA). & 2 mnd 5 O HLCGCil
TGL16M). 2K /2875 K B 2 (VL HIVEIT LS-150LD). HE G X T 148 (L0 GZX-9240MBE).
TRT(EE 0.01 mg. K& 0.01 g)%%.

2.2. SEWFE

2.2.1. RERmAbTE

EHANE EREETE . KNS WA AT AR, FREERLIX 4000 52), BT, HED
TEN B ARG X R A T AT KGR N 80°C o Oy 1 B 1 R BRI B2 Al SR M X228, AR iR P82 2 A JiR
BWTHR P HAREE . 4 4 APRE, BEMRT HRCERIATEGH, BARRKR. BEMPGRER, X
MAERREERS, BE. ZBRE = 11, BIABEEAEZ ), RIEEEDY 12 . 58 Z R XS, &
NEE— IR 50%, R 36 /NS o IRIM5E IR 13 B dh oy “BERE” . LRI B RN 5 A%
Az MR R Ry T BT R SR R R R BERR T R, SRR, 121°CRiRm RS, FRE R
HFTME T, BRARA. FIRT, FEANEREE, 4 /NN EIMAREE, §E 4 DD

2.2.2. REVWE
3 GB 2712-2014 524 E bR SR [15THIET LT PRAETE SRR 1), i35 10 fEE
H, WEES AT

Table 1. Sensory evaluation of the Honey-and-vinegar-black-beans

=1 EREIHNRETSER

5 H (H o) Vo IHE
YA, AR, AN 15

%ﬁ GRS, T, RAME 10
BRERYS, T, CRETSRER 5

HEVRE RS, BRI, SRS, Rk 20

2§ FRVEE, %, BRI, BOEAHE, (AL 10
AL, 0

WEET, WO, HE 25

gf TR T e 20
(WY SVREIFUEY 10
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2.2.3. LB S
A SIS FH DY BR 25 = 7K 1R L9 (34) IEAS S8, DASUR BT 75 40V N8 b , 75366 A A 1) S T B8 L6077 o
(F: T2 FRRNERLNBEEEENEHNE . )

Table 2. Orthogonal factor level of Honey-and-vinegar-black-beans
F2 EREEIRAHERERKF

K A BRI B E AL AL EEIN ] C FRbHEAINE D I E NN E
1 2% 5 min 5% 4%
2 5% 10 min 10% 8%
3 10% 15 min 15% 12%

2.2.4. BIBFRAE

IR BT S AR — e R Ay, TR KA R, R IR K o R R
TE— 8 FITE A, A Ref ORI M B 28, JRORIEF= S i & . MOZFMETIE[16], M5E 10 HEALR T FIK 5
PR IR A S TR R B R T R[17], E 5 AR . S BGRNE18], WlE 5 HEALR A AR TR
i PH HLAZVE[19], WN5E 5 b pbiaan 1) s iR & & .

225 FRAHFZENE

1) BFE & o Al DR SGR A P 3R e =4, Wi 5 el . Ol BCE RERIEM AR I TR S
FAAL G B ERE S 500 g, PR RENURY B G IREIE 60 B ARSI, TRAIE SN R 8 1ENIRFE, HH %
F - @ P B T S 5 DA S B AR 2 i U AR PE I RE Y 500 g, FH SIS T,
RGN R R BHE IRRE, & H[20].

2) Xof HE VAR 4 o A BRI ALR A L AR AE T 1 mg VAT 100 mL A&, ] 50% i & A B2
2, Y 30°CH 5 min, Hil5 10 mg/L SRR T FRAERFR . FEAS % AL 10 mg/L bt AR HARHERER
2.5mL T 100 mL F&EHH, H 50%HEEEFEZI L, Bk 250 pg/L JeRARE R fER[22].

3) FEMER B . FREX 2.5 g AT 250 mL HLZE =i, A 45 mL 90% FREH, B TH~A
WiEVERE T 60°CHEE 30 min, EEOHLF, 10,000 t/min B9 EE B O 10 mine SRJGHCETEW, #EE
100 mL W46 R, e K2, WHE 60°C, WA EL 20 mL. AN 50 mL E=HM+, FH 10%
F R R ek 4 T B B B 20 B 1 mL 42 BGK, 7 100 mL 2 B PR 100 £5(H T E AR b gyl
RS ER S, FTEUMRE). B 1 mL FREMSREGH, @i 045 um MBS, RAERH. BOFES TR
A & 3 A PATRE ST, B RORAE G G [20] [21].

4) B PE. FEHR R [22)55 AN 7 i B3R AT At s ASHIF 7T R P A 1 KA € B X ek A
HFHEATRI, 4401 F: CORTECS C18 Column (4.6 mm x 100 mm, 2.7 pm) @84 /R %), WMshH N H
M. VKESER: 7K =45:1:55; HUEN 0.5 mL/min; K 25°C; FEMRE 15°C; KM 259 nm.

5) Ltk 2EZ. HHIEL 8.00. 4.00. 2.00. 1.00. 0.50 mL 250 pg/L JeRIARFFRAER T 10 mL %
B, DL S0% L E R EZIEL, KSR E N 200.00. 100.00+ 50.00+ 25.00- 12.50 pg/L HIFRAER
3l L 10 pL BERE, DE VAR o DU R i VA R B X OBEARRR, WG TEIARAR A Y N ARAR 222 il b i
HHZE, SeRIARTF FRAESTE 0.1250~2.0000 ng JulHE N 5 IETH A 2L MR R, HRIFIATE.

6) FEEEHELEL. A 100 pg/L XTSI S 4, 43I LL 10 uL 3EFE, THE H g I AR 40H RSD.

7) EEMHEL. IS ALK SIE, 0L 10 pL R

8) MR EI L, B A& RN 69.5 ng/L BRGS0, B4 3 ml, 500N 50 ug/L X B
W 1 ml, @i 0.45 um JERE, HEEEDE .
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3. ZRE S
3.1. REESHTHE

Table 3. Orthogonal test results of honey-and-vinegar-black-beans
3. EREIESEXRRELSR

S
ENasd A B C D B
1 1 1 1 1 65.0
2 1 2 2 2 82.0
3 1 3 3 3 82.0
4 2 1 2 3 88.0
5 2 2 3 1 82.0
6 2 3 1 2 66.0
7 3 1 3 2 82.5
8 3 2 1 3 72.0
9 3 3 2 1 65.5
K1 2425 2355 203.0 2125
K2 236.0 249.5 249.0 244.0
K3 220.0 2135 246.5 242.0
k1 80.8 78.5 67.7 70.8
K2 78.7 83.2 83.0 81.3
K3 73.3 712 82.2 80.7
W% R 75 12.0 15.3 10.5
F I C (ER A INEY) > B (LIS []) > D (IR &) > A (22N )
Lwdikey AB,CyD;

HI7E 3 AT, FESCHRBETHYE B A, DUR B E b RS I B R B RO, AR
RSP i IS AR XL/ 22 VH AR, B R TR R 2R AT A BLCoD,, Bl ZE NIRRT 2%,
BALALBLIS (6] 10 208, FRPHEA IR 10%, $EEHNEN 8%.
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Figure 1. Water content determination results
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Figure 2. Determination of ash content
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Figure 3. Results of determination of water soluble extract content
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Figure 4. Total acid content determination results
4. BEEEENESR
ARG B B E 45 RO 1) FH4ME N 40.1 g/100g, SD = 0.84. K432 filll 52 45 (I 2) P31 K 4.57
2/100g, SD = 0.29. /K¥EMIR K& ENE 45 FOLE 3) FIMEN 14.57 g/100g, SD = 0.25. &R & =%
SR 4 FEME N 16.5 g/kg, SD = 0.58. £ ERTiR, FoiiERE, SWfRRREFERE KT, &
AR W B2 7, BREAUK SR TR 1E, RiE DY it .
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y =296.9x + 1457.8

R?=0.9996
Elé
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Figure 5. Genistein standard curve
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Figure 6. UPLC detection spectrum of genistein standard liquid
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Figure 7. Precision test results
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Figure 8. Results of repeatability survey
8. EEMIWLER
3.3. FRIARERNSEHE
Table 4. Experimental investigation results of sample addition recovery
4. MAEEIEREGERER
AR S Il & i (ug/L)
01 118.434 48.934
02 119.070 49.570
03 117.336 47.836
04 118.683 49.183
05 117.876 48.376

A SIS R OB 1 (UPLC)I E e Rk R FF I & &, B PUERIE . REUSEHE &, diFEEED
S B YRR BRI S 7E 0.1250~2.0000 ng 70 Bl Py 15 W TR AR 1 R 47 (R i 96 3R, R = 0.9996 (LI 5),
Bt B UL 60 K535 5256 RSD = 0.19% (WL 7); B A TE#% RSD = 0.98% (WL 8); ks mlii s
B A 2L [ P B CR N 97.6%, RSD = 0.47% (W72 4). EiRSCIGEIER M, %92 7 ikn 5, LU 7=l
17, FTLLR R i S R BRI
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3.4. ERAHIERMESR

Table 5. The results of genistein measure
FT 5. FRAEHREMELER

TR BRI E 2 2 (ng/L)

Kk, " o YRR E & &
KRS penatn WA SO T ARG g
w5 01 02 03 04 05 Haik(mgke)
A A4 1000 57.854 56.512 58332 55.140 55.660  1.23 56.700 1134.000
B PE I A 100 81.163 79.843 79.843 79.655 79.260  0.64 79.953 159.906
C R 100 78.547 78.184 79.292 78.025 77.183  0.69 78.246 156.492
D Bk b 100 74476 74673 73.012 73.043 76550 130 74.351 148.702
E it 100 70353 68.721 71.982 68.573 68.072 144 69.540 139.080

FRRE-3.006
1.00 2.00 3.00 4.00 5.00
Figure 9. UPLC detection spectrum of Honey-and-vinegar-black-beans
9. EREE T HEMNBESRURIERNIEE
4. g

ARSI LUK 55 B 18 7 v B8 GO on
BT, PRI GE REGE WL 9, T ShAR PR ER B R B I P YRR R S AR,
TTWLEE Dy R80Sy BO /R 06 UE 2 X8 AR L2 R T S, Al 3% A 7 3 4 b A7 o B 2 1 ) 7
Mo FEULIERN b, 0 S R SR AR HEBEAT BT AT

ARG TZBIHT A AR T 3EAT B SR SR AL AR R R eyl e ok B A i AL i o
A EH A WS . &, HISREEER G M, ZPREE A SR CHIRAS, R %4, B
—REMRGEDIRE, ERMEFRE, AESETISHET N AOME . RS S U6 Bl AT oy A 7 5 s v

ERMESFE 6 FIFK 7):

Table 6. Sensory index

* 6. RREEtR

NHH »

KRR UPLC Al GUBEACH A (il 25 A A b
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S

@EES, At RLARA
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Table 7. Physicochemical indexes

= 7. BiLiErR

TiH b=t
Koy, % <45.0
Koy, % <55

IKVEHEZ Y, % <20.0
RIR, gkg >16.0
PEIART, mgkg >130.0

Table 8. Significance analysis of final determination results of genistein

= 8. ARAHRLNELEREZ S

Alpha =0.05 [ 74

KB RS N
1 2 3

E 5 69.54020 (c)

D 5 74.35080 (bc) 74.35080 (b)

C 5 78.24620 (b)

B 5 79.95280 (b)

A 5 566.99600 (a)

2EN 237 0.194 1.000

A 5 A RAET AR 8, WA A SHARFRARENER, B, C. D ZEE
WENZESR, D5 E W REZER . bl BN TR, JeRbRH IS B AR Z P R,
NIRRT R K 57 S 14 2 B AR 0 IR o X QR R B 5 E R i B K ) 20 i A B (RTP BR A,
B 4 /NED), IR, RSN AZ I TR BEAT A R, DU ORAE ™ S R AR LT, IREE
EINEER D

AT, A Bt b RS 57 B S B T i D, ARSEIRREAR At 7RI SE KA, AR S %
KR B R S i m s 7). AR ORI ARk B S — RAIBUR,  H AT K S5 2 1 F AL
K IR S AR . (BR3P0 AL .
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