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(HEE] WA ZEN P I E S, L 8615 EAERF Rk, RABMS Ik, o
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AP R R ZF i R AR A G (P <0.05) , (BARZERG IO DI, AEAE 2 v B ok e
BERAL, A LR T2 BB/ 0. 5% KMnO, B, TEMBA TR 300 W, 8RN 30 C W& Ak
BIIS min, SRJGHE 30 C oM N HZEBAKEFD 6 h, BIGAEIREE N 27 C . MHXHRE R (85 £5)% MIEEF T
BOCHE T A, AP EERE N 5. 883 mg/g, WE R T MANEEIFEL (P<0.05), AW, R
SRR | A, (RUREE DAL AR T, W] DU A R & 2R R A 2 B S A B AR
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Effects of Ultrasonic Treatment on the Flavonoids

Content of Peanut Seeds During Germination
XU Xianmeng"?, LONG Shengshi', ZHU Qingyun', WANG Jungang
(1. Department of Biotechnology and Food Engineering, Bozhou University, Bozhou 236800, China;

2. Bozhou Natural Product Separation and Purification Engineering Technology Research Center, Bozhou 236800, China)

Abstract: To promote the enrichment of flavonoids in peanut sprouts, the seeds of  Luhua 1° peanut were
used as raw materials and treated with ultrasonic waves. The effects of ultrasonic power, ultrasonic temperature,
and ultrasonic time on the enrichment of flavonoids in peanut sprouts were studied. The results showed that
when the ultrasonic power was less than 200 W, there was no significant effect on peanut seed germination and
peanut seedling flavonoid enrichment ( P >0. 05) ; when peanut seeds were treated with an ultrasound power of
300 W, the germination of peanut seeds and the enrichment of flavonoids in peanut sprouts increased signifi-
cantly( P <0.05), but the flavonoid content in peanut sprouts gradually decreased with the further increase of
ultrasound power. After being sterilized in 0. 5% KMnO, solution, the peanut seeds were treated with 300 W
power ultrasonic for 15 min at 30 °C, and then soaked in water for 6 h. The treated peanut seeds were cultured
in the dark for 7 days at 27 °C and (85 +5) % relative humidity, the flavonoid content in peanut sprouts was
5.883 mg/g higher significantly than that of the control group( P <0. 05). Thus, suitable temperature, short

[YFmHE] 2023 -01 -28

[E4TH] L8 e ARBHAIRESWE (KIR2021A1147) ; ZH 2 QAR E S EH (BYZ2021B02) ;
R T AEAASZRIE  (gxyqZD2022086)

[fEERN] WA (1984—), B Bl#E sz, 4, MWNFAF=S I T 5058 8 W57, E-mail: xuxianmeng @

sina. com

http : /xuebaobangong. jmu. edu. cn/zkb



LRl G VRSEAR, A5 M JAR IO AR AR BT S B v B o L A R <17 -

time and low power ultrasonic treatment could promote peanut seed germination and the enrichment of fla-
vonoids in peanut sprouts.

Keywords: flavonoids; ¢ Luhua 1’ ; peanut sprouts and seedlings; ultrasound; enrichment effect
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| A A R R R Y 36. 4% 1 AEAERPRLT R BRI . B TSR B IR L R MBI
GRS AT EER A FEAFAT R, KBEE M RED, ®EELEY
HAME, WREAYIETES ™, A, B MR B ER AR WY T A MY A K AR, fe
VIO 4 S A IR N R TN R R AR ( phenylalnine ammonialyase, PAL) Fl12r 7K il 5 #4) fiff
( chalconeisomerase, CHI) ffth, M{ESERIPIR N EERLA YA RS w £, BT, 4
Tl KT I B PR AR 2 T B R A, B AR SR R A B AR A
RGN B BB, KFERDTAEME SR A 20 ~ 100 kHz 514 AL 2 min, FCIA] R 3) B3
P, kRN FEE R IEBAE EN 40 kHz, A IHE K 480 W, MIA IRE K 24 °C 54 F Ak
20 min, HEZEREIE 94% , BT IEAIARE 30% , 16 BLAA A AL PR HUARL N 2577 A g i, [RIAs
SRR R, T2 /NLRZYR, AP 40 BE FN 4 i AR 2540 32 B REIR , (8P IRk SR8 i o2 i A
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FOTRRES: (SEEE >98% ) W T i 245 S A il Wk BT s SRR (KMnO,) | AR LF)
WRIREN . TCK CBE . ToK RS RR B A 1 25 4 Ak~ A FRA F]
1.2 SEIS{UES

HH-2 AU RIS E, EAER2SARAF, TC16-WS AIB.OHL, bt B Rl 5 &k R A IR
TUTA A, BSA124S B 7R, fEEFELZFIHT; T600 KU ANAT WAMYEERE T, b5t i@ FH AL AR
APRTIEAF; RWBZ-08S BUELZS THEA, e 5t 00 I LU AR A FRAF] ;. YRG-150 B Bl -+ & 2F
i, LiBEEAERARAR; UV-9000S BISEAM YO, B oHr s BRA Tl ; JK-400CDB 7Y
MRV, SIEA R TE NI A PR A W, MFHLIO BI% i E IR A5 1 5 554, S8y (J88))
N BHE AR E] ;. DS-1 BUERA SR IENL, BRI AR AH
1.3 XWFHE
1.3.1 fEAEFFRiAb 2

PRI/ MEIR | A . AR | ORI AR T, R TR R BRAEAE R R, BT
WG H 500 mL BERR R B4 E0N 0. 5% 5 56 TR B VA I 200 mL B AE AR Rl T, RN
40 min/i7 2B FK P 3 IREB R BB RS
1.3.2 feAW R & S EE T 200k
1.3.2.1 FBARZEELE

1) R RN AL kR SR RS, B 100 BT B AL AR R T, A2 IR B R TR
160,200,240,280,320 W AZbHH 15 min, HAEE N 30 C, RIGTE 30 C &M T HZEB/KIZF 6 h, 7
FEUE, &M, REHERFMEMTRAMLE KR (RFFIRFERALE K, BF2 dHoKk—
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W), TERBEN27 C . MIXHBE R (85+5)% &M FRGRFET d, MRIITMWE, e LH K
AEAE ZF R N AR EAL A R 2B, IERESE 1,3,5,7 d WAEAEZF P GBI R L, DA HEAT A 75 Ab B
AEA T F-1EXT IR

2) FEFEIHE] XA A2 W K AR B AR, B 100 WAL S AL A AT, RAVEB A IR A
280 W, Zr5l4bBE 5,10,15,20,25 min, #AFIRE R 30 C, SRIGTE 30 C &M THZEBKIZF 6 h, 7
PR, &M, R, BRGNP K2 (R LB FK, M2 dHk—
W), TEWRER 27 C . FHXHBEE R (85 £5) % F&MF M tkEsE 7 d, WRIITIEE, Filbd 2RI
oA A N AR E AR A RS, MERESE 1,3,5,7 d WAEAE P O B B & 1, DA EAT i 75 b
(AE L B VEXT R

3) ERFFIREERAE AR I & B AR B AR, B 100 TR RS A8 AR R, SRR TR 280 W
ARFR 15 min, RS9 28,30,32,34,36 °C, SRIGTE 30 C 44140 FHZEMKEFI 6 h, =ZFh
JEitug, . RE, BEMEMTFRALER R (RFRIREEALE K, BF2 d#Kk—
W), TEREEN 27 C, HXHBE R (85 +5) % &M FlEi s 7 d, MRITUES, Fed & 555
AU 2R N AR EAE A R RErD ) MERESE 1,3,5,7 d BAEAE P A B IR T & L, DA SEAT 8 75 b B

AR DT ERT IR
1.3.2.2 Mo A1 52 55
SEWUH IR | RAFTIRE R 3 AN T %1 MEESFEEKTE
JOL TS, A P I A B A AR W e e B R Ok Tab.1 Response surface analysis factor level
fF, W R T BT R K AR 1 FES
1.3.3  AEAZF e i L I KT mETiR @SR R
PR 2 B R TR e, B A 4, NG i ik B (A)/W  (B)/min  (C)/C
0.02 g fE/EZFBR TROLAE T, A1 mL AR50k -1 240 10 28
80% M LB, 1E 60 °C |, 200 W 2544 N 75 KR 2 0 280 15 30
#2130 min, T E A HEOHLF 6 000 r/min B0 10 min, ! 320 20 32
WETEW

B A LI E 2 IR B AN AR 5 BRI, BUS00 pL B ESERCT 10 mL SRS, A
JFE BN 5% B NaNO, ¥ 1.0 mL, SZJ% 6 min, FEIGE/ECH 10% 89 AL(NO, ), 1.0 mL, J2
I 6 min, SRJGINFE340N 4% i NaOH VAW 8. 0 mL, FHRFRM 40N 80% I ZBEE S, W 15 min J&
HEATINAE . DA T bsiEdh, PRuEdh 2RI #E0 y =9.531 46 + 0.005 4 (R* =0.998 2), I15
BB L, ARy, MEFR L (mg/g) = (CxV, xn)/W, Hrf. ¢ I&bpMEMLE (o/L);
n IERFREEG VOEEREMAT (mL); WNEES R (2).

2 XWERSHM
2.1 TEHEPEWNEEMNEFREZIR
2. 1.1 7S TR B R o o b Y5

AN S TR A A 2 i LU RS2 25 SR & 1 B, mIEN aTRVE R, FEAEAE R ZRRI ~T d,
SIS 2 RN REZH (0 BT T A L S AR RS Bk, AR RS d ZJE, IR YIECN 280 W W SLE
MW TR LR R, N (5.753 £0.095) mg/g, EXFIRAIA 1.62 5, BEE T HMEZKH (P<
0.05), XFfeA: 2 B B Lb AR VR, 775 DAL B AR Ao B v, B R 75 D D 8 i
P D 1) 2 A3k Rt 2 BRI 0 1) P X A A e B 20 R T TR 44 R i) B 3 B A A A
W3, (R DR RIS 5 e A AR, FEOR ZERFEIL,
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2. 1.2 R A AN EE A 3 L A R

SR FHAN [ 75 I A BRI (035 A0 A R 28, M AE A & 25 1,3,5,7 d M4 2R B & ke, 455
K2, ME2ATLAIEN, ERERZER 1 ~7 d, SCHZL R B2 Y 08 A 0T 6 Lb SR 52 5 A0 18 i)
oA KRFE3 dZhE, MAEEECY 15 min B8 75 B & ZE4L P B9 E BB LR, R (5.698 =
0.088) mg/g, X{EA:ZF o LA W E e VR, SR BT b 0 3 s T H SR g4 (P <0.05)
FEFE S AR PRAG AR b A rh, BE A R A B) A R R P B X A A Tl R 4 R e R 24 i B [
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Fig.1 Effect of ultrasonic power on total flavonoids Fig.2 Effect of ultrasonic treatment time on total
content in peanut sprouts flavonoids content in peanut sprouts
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Tab.2 Design and results of response surface experiments

o H# R T L
75 -1
A B C (mg-g™)
1 -1 -1 0 4.895
2 1 -1 0 4.796
3 -1 1 0 4.968
4 1 1 0 4.758
5 -1 0 -1 4.854
6 1 0 -1 4. 698
7 -1 0 1 4.838
8 1 0 1 4.723
9 0 -1 -1 5.478
10 0 1 -1 5.589
11 0 -1 1 5.638
12 0 1 1 5.432
13 0 0 0 5.798
14 0 0 0 5.856
15 0 0 0 5.944
16 0 0 0 5.885
17 0 0 0 5.923

2.2.2 W O AT S5 1A R A K Ty 2 53 B

M 7 TR OO ASE R A 7 A2 K. R, =588.12 —=7.25A —0.75B +0. 15C —2. 78AB + 1. 02AC - 7. 92BC —
89. 15A% —13.55B% —=21. 15C°, FESMEERE/R, F=193.10, P <0.000 1, Winy i g2 (I
F#3), AiREIR, WL SRR L AR AL B C, B DR > B R i) > R
JE, ZZHIKICH BC > AB > AC, Wi iR Z 50HI O REL R? =0. 996, PG N 99.60% , K
T 80% ; KA P H0.8707 (P>0.05), AEE, UiHHER B ANBEXT LA 1 & S 28 1 v v e Fo0 0 A 7Y
AIE RER T, oy T A RO B R, A R

£3 MEEXZBERFTENN

Tab.3 Variance analysis of response surface experiments

T 22K il A B ¥r F P BEM
TEEAY 38 632.22 9 4292.47 193.10 < 0.000 1 o
A 420.50 1 420. 50 18.92 0.003 4 ok
B 4.50 1 4.50 0.20 0.666 4
C 0.18 1 0.18 0.008 098  0.930 8
AB 30.80 1 30.80 1.39 0.277 6
AC 4.20 1 4.20 0.19 0.676 8
BC 251.22 1 251.22 11.30 0.012 1 ¢
A? 33 462.22 1 33 462.22 1.505.34 < 0.000 1 * ok
B? 772.78 1 772.78 34.76 0.000 6 ok
c? 1 883.02 1 1 883.02 84.71 < 0.000 1 # ok
FRZ= 155. 60 7 22.23
Ee 22.98 3 7.66 0.23 0.870 7
4R 2% 132.63 4 33.16
Bk 2E 38 787.82 16 Adj R 0.990 8
R 0.996 (nY 0.008 9
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2.2.3 Ml 45 R

A e 7 IO A A 7 A5 225 A R S AR T i L 1 P (DLIET 4) o 2 or A el g, FESEER R E
A PRGN, P A X A A i A % 2 7 P B 32 M) e R ) 58 A P P S ] -5 P 3 B2 )
SCHARM . MER 3 A 4o AL, RS I [] -5 P IR X A6 A ZF B A LU A S AR TR (P <
0.05) . A WAl —E W, FEA 25 B i b Rl P R F) R n Se s i AT

pl(mg-g™)

0.5 0 0
B -0.5 -1.0 10 03 C

¢) BC
& 4 ?ﬁ:ﬁ_{’ﬁﬁw)ﬁaﬁﬁlﬂﬁ%thﬁ’aﬂrﬂﬁiﬁ@
Fig.4 Response surface for the effects of cross interactions among factors

on total flavonoids content in peanut sprouts

2.2.4  BSUESZES
R A PHOOE A6 A 25 A S A% N R R AL AS R R I TR, (e A T30 295. 16 W 241

TALEE 14. 62 min, IR 30.06 °C; SRIGTE 30 C oM N HZEMRKEF 6 h, TEIREE K27 C . H
XREER (85 £5)% AZAFAAHEOLRIFR 7 d, HiFR 7 d AEAZF PR B LTI AR 5. 726 44 mg/g,
X LZEFMHATROE, FFIHEE, E@A RN 300 W A AL 15 min, MAREHR 30 C, &
JETE 30 C M T HZERIBAKIRF 6 h, 7EHRIE N 27 C . BN (85+5)% KAFF PRI T d, K
F2 7 d W R B AL A ZE I E A B TR T R LU A 5. 883 mg/g ., TRIMMEL 55 SE BRI RE (B4 AT, PiAkis 56
B P P AL AL A 2 B S T SR A

3 g

B ARZAL S W AR RN T A SR R P B — 2R G =), M T e 2 2IOMRA BRI T, K
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R B R AR BRI  SEAM B, BE . Dby RE RAFE TR, FETR
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