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W OE: BEY a7 ke AR AN - I TN Ik B BE IE B 3K (sodium  dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE)E iAW E KB P A SRS G RN T IE. FE N 8 MFEEASHT
BR—AEA S E b A, BUWLL AR MEA AT SDS-PAGE 5255, I Image J #C/H I BRI S 1 2%
A IR BE TR, A5 B RHIE 2R (1 4% K BE TR 520 & B O R AR MEI 2k . B LATH B 20 OB R SEBRFE
KBz o T EIRFE MM . R 49 A 3~8 g/100 mL JE[I N, FRAEE 40w KEH AR 5400
E I RAFIRIEC R (P = 0.9944) BTSN P USIN 2 ¢/100 mL AR b, SR IERBIEESR 99.2%, HHXTHR
HEMZE N 1.68% (n=3). & L NA SUR PGSBS T — 0P, HIE, %k
HET IV T A AR 1 A bR 2 OB LS5 9 5 i
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Determination of red bean content in beverages by sodium dodecyl
sulfate-polyacrylamide gel electrophoresis

LIN Hai-Zhu", HE Chang-Rong, FENG Xin-Wei, LI Jun

[Coca-Cola Beverages (Shanghai)Limited Company, Shanghai 200241, China]

ABSTRACT: Objective To establish a method for quantitative analysis of red bean in plant protein beverages by
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). Methods One of the 8§ main protein bands
was selected as a quantitative marker. A series contents of red bean protein standard solutions were prepared and
analyzed by SDS-PAGE, and the spectrum was treated by Image J software to measure gray area values of the marker
bands. A standard curve was drawn between the gray area and red bean content. Finally, the applicability of the
method was tested by a real sample, a commercially available red bean beverage. Results A good linear relationship
between the gray area and the red bean content was found (r’=0.9944) in the range of 3-8 g/100 mL. Adding 2 g/
100 mL standard solution to a commercial product, the recovery rate was calculated to be 99.2%, and relative
standard deviation was 1.68% (n=3). Conclusion This method provides a convenient and feasible method for the
quality detection of red bean beverages. In the future, this method can be extended to apply to the quantitative
determination of other ingredients in beverages with protein as markers.
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FAT R HLEARORSE (iRt

T+ ke BE B R BN - 5N I e B K HB K (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis, SDS
-PAGE)J&— ™3 M 2K 1 A AT ) T, ] LUK 2R
PS> i RN e i . e, PRI E
e BN [ S R AN TR) R B, X IR TR AR 14 7 kA A 2
HABUE A E T B LU B RRIE S BTV bR 254,
AT LU PRI S i HETC A —4% SDS-PAGE )i
FrE ML 9 ST, #heirAE YA SDS-PAGE 4h#r 17
Bk, A Ak REPRIRE N, KIAIE )b
HA K HRHERE RS g, s —PFh . AR
A PET U 8 7s o g 0 ) D, e b, e 3 AT B T
Xof AT LS SR ) 2 OB R AR R R, k2D
HOPHIBEE T RAFAYSEAT . R, ] SDS-PAGE € it
FAHARE AWM T BLC 2 R0, 3 i s O
SDS-PAGE JK 43 1 (Image J 43 #7T)E f A A 2 HA
F1, AT T B B AE R R A R Y R A A s B
%) SDS-PAGE 4 Image J {RAb BRER (45 45 (41,
N Tl e A AT Y — P A T R ) 4 A
BT, RIRFRER Bl RI2 W RNG YT HAT R
PR IRUT KR T M RIE SR 1, R O e
o, AL TR RGBT REER, DBk
POMREE o ANa, T A UERORE A SEBIA: s 64 2 11 BEFE 04
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LI, PAOVNE, HARER. EOB. MR HER
PR F W M E IRy, BATIHI ARSI, Ak e
FWE VYRR BRSO T2 o LA ROk,
Tt A X R R ARG g B EE O L AT LA
ANCIPSR N < R AR D OF 1K 7/ ek s IR (OB S
S5 GE Y MR LR A HGE 2, 25 TF R T Ok
FRRL) LI I GE AT ESY, BESL T —Filt SDS-PAGE 12l
FEARW) R I YOR P AL O S R RO, IR ZL Ok
7 i PEATE R R S ) v R P — R R A DU 21 5 R0 Y 23
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1 #MR5R%

1.1 XBE5IRH

Invitrogen PB0112 SDS-PAGE i it 24 | Pierce 22840
Ye (i fY (3£ Thermo 23 H]); AG285 Z3H7 K- [ -4E 71
Z [ b5 5y (1) A BR2Y F] ], Capsulefuge PMC-880 £ | 5§
DHL(H A Tomy Kogyo 23 F); Centrifuge 5810 2.0 HL(7 [
Eppendorf A A])o

NuPAGE 12% il I (BE R BE: 12%, T 8 omx
8 cm, JEF 1.0 mm). NuPAGE 4-12% 7 il i (J5 e e s -
4%~12%, 5F: 8 cmx8 cm, J&F 1.0 mm), NuPAGE LDS
4X FESZE P . NuPAGE MES SDS 20X HL¥KZ8 il
PageRuler Plus 10~250 kDa Wit (a8 (I4riCH . PageRuler
Plus 14.4~116.0 kDa JETYLER AR ICHY) . Pierce MiniGel
Power Yfa£4: (3£ E Thermo A Hl).

G BB AL B R R A BR A F]); 2BREL

Br. BREFREN ., SRERE . RER . B UK
b L SO R T A

12 XWHE
1.2.1 ZiREeh

LT RIK B (8 2/100 mL): FREL 64 mg 2T T8 T/
B0, A 800 uL K. FAMRGHIASE, BiRT TIRE
AR HEL 30 min, FREUKEMEM . A5 5000 r/min
T 5 min, RN EEIFARHZE . KERTLE 3 2,
FECP ] 245 GF L2 FIiE) -

LEENIKIER(8 /100 mL) . BREHKIAH(S ¢/100 mL),
EHIKIE(20 g/100 mL) . 2AEFLB/KIEH(1.5 2/100 mL) .,
1% 2E 1R BM K 75 70 (0.45 /100 mL): 43R 8 mg &
B, 8 mg BEH. 20 mg B{HM. 1.5 mg EMRFM.
0.45 mg BB FIBRAN T/INE0E, 435I 100 pL 7K o Foft
t A EIEANER o8
122 #onara =

Xof 1 S b o R R K T, R AR #S
B 20 uL HE)2IER T/ NSO, A 17.5 uL 7K. 12.5 uL
LDS Hin 2 ik (4X), $¥E51)5, 1699 °CJUE 10 min, A5
B HETE 10000 r/min ¥ 3 F 5.0 5 min, B 10 pL A a3
BB T e (3 T T il s g RS b S BRIV o

XoFF AR AT B L E YRR S, R TR R AR,
B 1 mL RN T/NEDAF, 13000 r/min B0 10 min 25,
A RA A ETE, TR KRB ILED, )
20 pL HZE TN 0, AP IR b
1.2.3 SDS-PAGE »#f

(DHIK: ¥ 19 mL NuPAGE MES SDS HLIKZE ik
(20X)5 361 mL /KIR-AFCHIAL 380 mL 1X HLIKZE MK
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200 V fEHAE, HIKEH 35 min.

QY a-ifa: 288 Pierce MiniGel Power Y:{aE%:
PR

Q)OI T & B Ay B B BERE /N U N 375 BH 1 2 52 4%
B, #0153 TIFF B8 . R Image J 840
ALk B P R S AR R T A

2 GER55H

2.1 EROSMMFHEERES

T EYCR R AN T T2 A 5k
B, K, ZEUHE, SRIEE BRI YOR R X B2
TER S, R L TR . A B ENE LT
RIE N, FEILESE T BRI SR, ok T R R
WFEE BB IR . E Xt st T B B
Yt R RE A T 65 R A o

B, AR IRILT S SDS-PAGE i, SRIEH
i iant, TR S A DR Y SR 1, IR
‘EAI1H SDS-PAGE 5, X BLEFRLT BRI 2™ fh A
LT BT, SN Rk 4R SRR B O b
Wi, mfEE. 2RAM . BEORM. KJEM
SDS-PAGE i E WL 1.

. . ik
Fr Fr e f é
it il ogomom WA B
W e o8 ow I E % %
(kDa) 1 (kDa) 2 il
) 250 b)
~130 116.0- —
~ 100 .
~T70 W 66.2- - e San " I
o 2=5 !
~35 450 i 6
7 e—
35,0 - e —T——— )
-35 =
~25  o50. =
18.4-
~15
14.4- 8
~10 ) -
A4%~12%3% 5 T A 12% 3 2 T e

T a) BECHREE Ty 4%~12% M Bl e RET e . R RKiE
WY SDS-PAGE 1% [Kl; b) BERCHEHy 12% M Tl il g b8 405
REFLEY . MR MR AN0 SDS-PAGE 1E; 410G 8 4 FHHE N
o ECE 1-8 SR e ),
[ 1 SDS-PAGE [
Fig.1 SDS-PAGE patterns

B 1 W, aERAE 7 B eiEm, HE b Jm
2% JE TR B, 448 7 MEEW R TE 1la b
4%~12%U I TR, TR S SR S0 e F 12% R B2 1)
o e

LERHIE, AW RAEECT E 1 R 1(0 it
25749 35 kDa)VE N LT & 4R R 1 447

PTG P LI SRR SDS-PAGE &3t 5 SCiik g i
MRtk . fed: . ¥ AR AR SDS-PAGE EI M L
5, SR B SRR SCS HAL 4 MY IR R
F SR S A R X 3 8 G AT HE A7 10~130 kDa
W HA T Z 506, T LA B ML G X 5T, ik
FIAEAEFE 35~40 kDa PTGIEMI A& B, R JCLL B RRIE
AN, Bt n] DI TR 4.
22 FrERhZ

b RE— B A [ 2 5 0 20 SR K T AR T b, I
FRUERTZE . AT R KR8 g/100 mL)IARF 4514 10,
7.5, 625, 5, 3.75 uL L EEE ORI, X AL Bk
A3k 8. 6. 5. 4, 3g/100mL, HLIKZEHIG, 153K
T EMR AL B A Tmage T ACFRAMAT, 25 WL 2. Bl
H1~5 S HERR SR R, RRE AR 4R I B TR
JEE At 5L B 3o R 1 B o RRAE R 1 A I BB AR TR, X
B PE B S, FH Tmage J Af DL AR 5K B i 2k, IF:
3 X R AIE B 14 R B A R R AR AR K TR, A4
TR RN AR BR, RRAE SR RN 0K B TET R R AR R,
gl An e it £, 19 2045 i i R O B Y=4013.5X-4290
(r’=0.9944), &Pt R RIF.

(kDa) M 1 2 3 4 5 6

~250 |
~ 130 —
~1OO ———
NI T
~55 -
A
o

~35
~25

~10

T BERSHE: MO T @ (TR ARiC s 1-5 ML TR
w8, 6. 5.4, 3g/100 mL; 6 N AL G YCREE i .
P2 AN AT R b v W LA B SR 1 G O b 1Y
SDS-PAGE i [&]

Fig.2 SDS-PAGE patterns of standard red bean solution with
different concentrations and real red bean beverage sample

2.3 R, BIREREBEZEE
AT PR R, B — R PG A b AT
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JRE Sy, B 8 @/100 mL 2T T K IR TR A 51 g 2. 1.25 .
1 L FREETRIRE, XN LR SR s 1.6, 1.
0.8 g/100 mL, @it SDS-PAGE SZI& /04T, 455 BN 24 ik
JEAKEE 0.8 g/100 mL B, RFAF A 11 45 1 4R HAT B 2 1 K
BE, DRHA 7 s m 6 R N 0.8 ¢/100 mL, SR b
TSR GE R N =4~6 g/100 mL)HH b & —> B 5%
H7KF

ZEITIEENCR, LI 4 ¢/100 mL £ S0 415
YR EES,, BRI 2 g/100 mL 21 SRFRGE AT AR (] i 2
5. SRl AbFR A BB EICR R 99.2%. S5 BIRIZ
7 A RO .

RTINS S, LATRIN 2 /100 mL (2T 5 10kt
(ZFr it 6 g/100 mL) AR S iFATRRE, EAERIRl—e Ay 3
AL EOEATS2 . SDS-PAGE & b )5, Fks
HERRZR T R A 3 A2 B AR HER 220 1.68%
(n=3), WL A RIEFEREE L.
24 MELASRBPLGTEENEESH

B — B T B 1 £ S ORIRE it g SE PR AR i, AR T 1
L1 ST = 4%, RISEBRREN 0 B —Em
Hae, RS, b T AR S TRk, A
SR T 3 R B )5 e AR IR I ACE
Z ) LDS PR . ZBtiERaipE!, B8R BR,
S EHELE 99 °C M 5~10 min J5 =5 # B0 L, BUR I
AR JE AT RE R S BR A ORHRE 40 bR AR
BR T2 A0, SRS B e Bl B, 1 i, AR
R AR S AR S ok T4 AERXFIEOL T,
FRBEFE BRI, BORRE RS FAIE 2 (1 2 B (2 A0 15
KRN ICE T E . 5 A0 R HNBRY S0 ok
X SEBRREE S AR I L

SEBRAE 55 bR AV VR A [ — PR T e b AT e A
RS (E 2), DAFFESRAF AR X B (HE C) N 5t
FRHMEE 45 (HE BY YK B 10 B (52983.26), Ik 257
EHL I K FE TR (41287.97), 15 B4R 8 (1 4871 19 K FEE
T AR (B (11695.29), A4 [R] — B Jie B i) b o it 2k 7 7
(Y=4013.5X-4290), 1515 2| X [ 09 21 & 0 09 & & 2
3.98 /100 mL, SHARFMEAEF R . ULBHIZ T LRI iE
FHF SEBRET G ORI S P A 21 55 ) B

3 wgSiie

AHEGE IR B SRR o bR ie Y, g ar 1 — b
SDS-PAGE i 21 G ARk P 4L 5 3 i e ARBH AL
SR 3~8 /100 mL SB[ N, 0 SRRIERR F14H K
AR 520 5 5 5 R 4 56 R (r7=0.9944) . ABF5E
WS T IR B DGR ARG . e D—akli
B SRR bR, SR T IR 535, Ak

A5 RS AABARTEARST, BEWTIZr il T S 2R 9 S BR ik
BHE A, XA AEAR BT Al SCRR A — k2 . 207
T R 3t 5 OB P A A2 2R OB A T ) A R
— e, LA — L A SE o %07 AL G YOR i
Bk R At T — AR T T B, HE, 05 RN
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