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Abstract: A large amount of saponins in quinoa bran was found to have biologically active. The activity of tyrosinase inhibition and
bacteriostatic of less polar saponins in quinoa bran were investigated by different hydrolysis methods, such as biphasic acid hydrolysis method,
direct acid hydrolysis and enzyme hydrolysis bran. Their active component was been speculated and conducted qualitatively and quantitatively.
Bacteriostatic activity was determined by minimum bacteriostatic concentration (MIC), minimum bactericidal concentration (MBC) and paper
disk method. The whitening effect of tyrosinase inhibition was evaluated. LC-MS/MS and HPLC were used to identify the active compounds
qualitatively and quantitatively. The results showed that the compounds that hydrolyzed and converted by bipolar acid had the best activities
with MIC of 0.60 mg/mL, MBC of 1.20 mg/mL for Staphylococcus aureus and Salmonella enteritidis, MIC of 0.30 mg/mL, MBC of 1.20
mg/mL for Staphylococcus epidermidis. It also had certain inhibitory effect on Pseudomonas aeruginosa. The inhibition rate of 0.5 mg/mL of
the conversion compounds to tyrosinase reached 68.09%. According to LC-MS /MS and HPLC analysis, some saponins were hydrolyze after

two-phase acid decomposition, resulting in the decrease of the polarity of the compounds. Extraction of saponins from quinoa bran by biphasic
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acid hydrolysis could improve the activity of compound and enhance the function of the inhibitory on bacteria and rosinase activity. The

extraction rate was significantly higher than that of direct acid hydrolysis and single enzyme hydrolysis.
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0.5h; FEEASERUG, 90 ‘CTF 30s KA JaRHIET
BERCHR =R, TR T SR A (e e
1334 SEEikitaEHRER

K-35 AT = Rl E SRR,
RPRR 455 H SR () B b KR 1B 2 5k

198

(1 2 ] A3 R SRR
134 IPEEMGR
1341 W
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RUAHBR K DOSAHK &I AL &4 4.8 mg,
WET 2 mL MHEES, REEN 2.4 mg/mL;
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WET 2 mL MHEES, KREEN 2.15 mg/mL;

Bk BRI I EY) 4.0 mg, VAT
2mL PR, WKEEN 2.0 mg/mL;

FRAEXTRE A : 1 mg/mL 52 1 mg/mL 13k
HIFHs .
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A T ERT P 0 e A0 A P R AR
1.3.4.5 MIC. MBC [ll5E
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C7-11, D7-11. E7-11. F7-9 (PHMEXSHR) S5l 551
J0 100 L #ASHMERAEE . AL By C AT N PAT4,
KU ERREEA N 100 pL FESFRRER, D E 47509
N B 2 AR TS , MU FERR BEVAR D 100 pL FivRE
W KPR T 36 CHFRMHINE 12 h, DARIIRAR L
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1.3.5.1 i AC ]
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ZEMPYETR: 25 mmoL/L. pH=6.8; NEIKMEITIFHEEL
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Table 1 Test reaction system composition

G B 4B R A AR /mL
o » .
BB R Ao BARERFE  L-Dopa it
A 0.8 0 0.1 0.1 1
B 0.9 0 0 0.1 1
C 0.6 0.2 0.1 0.1 1
D 0.7 0.2 0 0.1 1

ANRIZK BT VAR AR 2 5 1 o 1 s s BRI 1k
WRIESH SO R 1 R R, 1E37 C
KA SOV 15 min J5, HL 200 pL [SBERIMAZE] 96
FUb, HEEFRMUAE 475 nm R ARSI ZEEUZ BTG
JEo AFEREZR) Ve WRIE T IR, SERgE T =
DGR, THE KRS PRI RE 52 2 TR T 2 R
AR R F IR ER, AR

12 /%=[ 1-(C-D)/(A-B)]x100%

KF: A ASHEEREF:E. L-Dopa tRIEIRAMBENE
18; B A4H L-Dopa. {2 1484 R BB MEAR £ 6B 0 AR
C ALHH . %BRBABE. L-Dopa #9MEK A 9B EAL; D
AAH AES . L-Dopa. 12 4B R BB 69 M E AR 2 69 R EAA.

1.3.6 HPLC 973 A ¥ 238 A SARIRABR K
RPN 2L
1.3.6.1 AR5 ACH

WK AT P IR T B AR EL R 257 S8 e = FhANRIK
T IRAT IR TG A AIUHERRFREL 10 mg H Z 5%
fRfEEAZ 10 mL A ERPRH, WK 0.1
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il YMC ODS-Pack (4.6 mmx250 mm, 5
um) ; WiEHH: A OK), B (ZfF): ¥EBEM (E
B ¥ D: 5 min 10%; 10 min 15%; 15 min 20%:;
35 min 28%; 50 min 40%; 60 min 60 %; 70 min 70%;
80 min 70%; 90 min 10%; FHiF: 30 C; Rl K:
202 nm; Ji#: 1 mL/mint".

13.63 LC-MSMS &M K LR 22
FEHIG

TERPREL 10.8 mg MIOSUHRRK AR &
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HERFFRA 12.1 mg I ELRRK AR 2 2
2T 10 mL SRS, RN 1.21 mg/mL. #fE
FAFREL 11.8 mg MIBHAEIIRBHFEE AT 10
mL A, ERIREN 1.18 mg/mL.

AR 26 A fiiA:: Agilent ZORBAX SB-C18
F£ (100 mmx3 mm, 1.8 pm) ; ¥Eif: 40 C; #EFE
i 20 pl; JRSAH A: 0.1%FER/KIAEW: s B:
FWE, FEEEVEML: 0~5 min, JizhAH B A 0 ZiihAz(k
3] 5%, 5min~10 min, BN B M 5%AELE] 90%,
10 min~15 min, iz B M 90%ZE1LF] 98%, 15
min~30 min, s B M 98%[%E] 5%, JiiEA 0.3
mL/min.

Ji Ak B WIS TR (BSD 5 3%
P IEEF (BSTD 5 S RS S,
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BAE I 5000 Vi BAHERE: 320 C; HIMIZEH
JE 3500 Vs 43r#E%F: 500005 ZEFIRIEE: 200 C.
137 Bt
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FERRREZMME GABCE TORI 715, BERE BN
T AR EIRA IS 2 . FEW AR
B L NEH AW, LR, KRR
IV RS BRI B IE T BEABOIR . Sehe %
AT SRIGIGIE, AL KARALEE, ARIRAHEE 22 52X
W), IETEEER L BRI 7.52%+0.85 %'
R 2 NEPKRAERERE
Table 2 Crude extraction rate of different hydrolysis methods
ME VAIBKIR L AAEBUKME Bk

REIKA g 2.0£0.15 1.9+0.09 2.1£0.12
HIRElg 0.42+0.024 0.29+0.012  0.12+0.022
AR FE/Y 8841027 5.76+0.15% 2.44+0.09

E: *p<0.01; *p<0.05.

RUAHZK A o] LAk e b2 5 SRR N 8] S BT 38
IR R A4 RG] DL AR R 2 5k I
NS S NI e =R ) G (EP S S rsuN i
ORI, B FHBRKAREE ER Y, 2ol U AR 2
RS BEXEGAN, PR FE 2 i AR T 2 RIS
L

22 HERFARBZEIEAR

221 WHEFEIELER
=R AT R BB R SR L] 1 FN R 3
F I 1 FIER 3wl g0, it XUHER /K fdFR B AL & %

VORI A AN FIRE R R R SR P B K2/
WKE: R EIRE . SHOMERE. WRER
FITE . R . 220 BRI L &1
XPHAZRAR B BRI A B R BEA TIRIRCR, Xt
T BR TR PRI R0 T 0] 2 B 2 BT PO 470 o
2o BRI S ) A XD Bl 2 AT A 40 1

B 1 TE7KESER BRI HIE B
Fig.1 Antibacterial activity of extracts from different hydrolysis
methods

E: a: A FEFHARA GIPEIESL, b sHREF EIR
AR, o WRMKATH IR, d: ARBEERE
ERECE

& 3 NEZKERAERNL S HENITER ER

Table 3 Inhibition ring diameter of microorganisms extracted by different hydrolysis methods

B AR BRI M A AEROK AR A Bl ik FKAEAT 2
AEERHRE 13.28+1.06 14.02+0.79 13.54+0.82
P &S 14.57+0.85 12.96+1.02 12.17+1.05
KM EATE 10.01+0.24 12.010.43
RGBT E 7.83+0.32

E CORTANEE. K4E.
222 MIC. MBC m& 4R

HHRABHES B2, S SHHERK R
B 4 B A BRI I AT B I MIC 37K
0.6 mg/mL; 7EIE A 0.3 mg/mL B %2 Je A AT R B
BIHIER, i BER KBTI &0 %)
BREAY MIC F1 MBC #4715 T SUHBR KA, 43519 1.20
mg/mL. 2.40 mg/mL. BR/KARIIEDD R0 K 2%
FF B FHIE T, MIC 154 1.20 mg/mL, MBC 4 2.40
mg/mL. 7= &1t RAG SRR AL & 105
FZER PR RS T — 2 AR ER, (BFEMRTRE T
SHBEARKIER . BT HSFZS OO 2
PRI A T RCR B iR R, BTRAIA 5 —Fidit
A F S TR AT, St R T = Ak Ak
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PRI K R T 7K 77, AT BURFSEVEREAIS,
BB A AT TR B A (R S (58
S HEMAETIRR, KAt 5 R
SRR, X TR S AR B S A
SN & IR A R, Bk, S HukigR
REJG s AR S M A Bt B R S Sl
HIEAP, SR —8e, SidKmEREEk K
PO 2 RIS A ) < B O R T R TR SR B
SRR R BFARIY, NS 24 Rbl
BOA SN I E R 2 Fe b 2 R NS
BHIEAS "R A RERIETEE, SASCE R
Fis 518h, ASAFA G T 8 3 R AT R R
HIPE 5], Lee M R REL, ASZUHE,
& T BRI CHeS [l /e F LU Rk e 12
XURHRRAK AR VR ARG a1 B0 HLBRHOR vy, A sk
IR E, R AR B AT AR 1 W
Wt o

2.3 R REIAR Tk R B X R A W AR B

URIECR

BRBHAG BA - EPaLrt, Sariscim
BU, el U 7K AR L T PR 1 ) A5 P F) S o0
i S BRI 1OV %6 23 FIIAE. 68% 1 53% /iy, AT
HHIER, SCRWE TR EZ 21 Sty
fift i H AR 22 S UAE BRI E IR AR I e 0 T I i
PR RN, S Z AR 2K R 5 152
FRIEAR P 51X Tt e B 12 O A S RAT B 5
AIHT LSD J7 ZE B 4l A AT M LG p B/
T0.05, Ui BAZRREANF K AT VR FAL AN T 15
RIRBEIANE A 2 M 2= R B G At Xl
FHER 7K A B EU 0T T I R i A4 2 Y e
HARNAE . UL SR e R R H A TR
UIRIOEAIVERiR I

%< 4 MIC, MBCUELR
Table 4 MIC, MBC measurement results (mg/mL)

s SRERHKE REHERA WK EATE AR AR
it MIC  MBC MIC  MBC MIC MBC MIC MBC
BARBRKAE  0.60 1.20 030 120 0.60 120 120 >1.20
HEBKM 120 >1.20 0.60  1.20
BafR - - - - 120 >1.20
TEE 0.125 025 0.0625 0.125 0.125 025
KI5y - - 0.125  0.25 - - 0.25 >0.25

R 5 BIZEUIRIE REREEHHIZR I E /%

Table 5 Mean value of inhibition of tyrosinase by each extract (n=3)

s KfGTT %
Y RS Er ey TR Y] G MRV
0.5 68.09+0.11 53.36+0.09 45.70+0.37 46.13+0.42 94.00+0.04
0.25 64.45+0.28 43.29+0.15 40.51+0.29 23.34+0.03 92.56+0.01
0.125 57.13+0.17 40.13+0.06 39.17+0.10 15.49+0.24 91.48+0.01
0.0625 50.29+0.07 38.21+0.10 23.00+0.09 2.75+0.09 87.65+0.02
0.0313 39.16+0.18 27.17+0.05 25.72+0.91 70.73+0.02

2 fir7n, F HPLC 7E 202 nm A& 3238 37 A K fEE R
BRI R AR A BE I 1] (RT) EEEHLE 47 min, 52~53
min. 54 min. W& 3 Piun, L PHEBRKR G, Hi&

2.4 HPLC 447
24.1 WABBRKAERT S MR EAL

0T I SOV R S 0 R R e R S | S B A IR it
MUK A B IR SR B AL S VI R RCR E i
B, I HLeae OO IR 7K AR P I e s
gy, AT SRR K SR IR A i i
2 7R, BOSUHBRK iR i) B H o T e e &
IrHTe ASSEESR I AR RS, Aot g
WGPy 5 HARAEAT 5%, ARPERCR, YU Tl . G

B 18] 3 EAEHIFE 72 min; 47 min. 52~53 min. 54 min
AL B BRI, I At R A S B i
FIAC, WA NSV RAR S . EHIKZN
MR, WHERZ, TiEar, Bk R
LR P A — B, WU B A S . B2
BT B2 AR RIS, S B R AR T ORI R,
TGRS T AR BEAR . PRAHZK AR T DA i 56
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Fig.2 HPLC profiles of total saponin before hydrolysis
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