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Study on ultrasonic-assisted extraction process
of phenolic acids from orange peel

TANG Chun-fu' ,SHAN Yang’’ LI Gao-yang’” ,LIU Wen’"

(1.College of Food Science and Technology , Hunan Agricultural University , Changsha 410128, China;
2.Hunan Agricultural Product Processing Institute , Changsha 410125, China;
3.National Citrus Processing Technology Research and Development Center,Changsha 410125, China)

Abstract; The technology of ultrasonic-assisted extracting benzoic acids from orange peel was studied.The effects
on extraction amount of phenolic acids, such as solvent types and concentration, liquid/solid ratio, temperature,
ultrasonic time and times were discussed. The orthogonal experiment was employed to obtain the optimum
technological conditions of 70% ethanol concentration as solvent, liquid/solid ratio 20 : 1, temperature 50°C,

ultrasonic time 20min, extract 3 times.The yield of phenolic acids was 52.8ug/g.

Key words ; phenolic acids;orange peel;ultrasonic
HhE 43S TS255.1 S EfFRIRED B

13 B2 2451 (phenolic acids) S5 A Wi 2 S Al
FRIELI)— A P Ao, A SR AW v e B 13
MRS Y0 L2 A AR LI TN C-C, A,
FEACH R R WL, I JLASIR I TR C - C,
Y AN EE R (BB ST TR A . BF SRR, iR
RALEWAALEA YA BT A B 30 IR B g
R AL LA B TR O 1 A R s AR A, T EL e L
TP PURAE BTN/ REE IR ST RE o A% R
A BB TR T, 35 S AL R Wy R A R 2 Ak
B ERIRPUEAL 5. H AT N XA B2 A D580,
Sy B P IIT 5% 35 AR T TR SR 2R AL S R IR SR T
TAT, X Py P2 P4 i BT 2008 R AT 0 o A 2 56 W R
PR XA B Wy R B SR U T 9547 T WESE, i
7 I B B R 1) b AR A 7 SR A R R
1 RS
11 H50E

75 B # :2009-09-18

EER N A AH (1986-), B, Bt , T BN ER S Fde Ll
SR AR

ELWE ¥ é 4 A3 %R B (2009NK3154)

X E 45 5:1002-0306(2010)08-0223-03

REA 0T R A R B Be AR BT i o, BUH SR
B2, 7E 50°C BOXBERE Pkt 48h J5 , BRI 40 H i, %5
EHRAF T —18C vKAH £ H s IR & 71 (gallic acid) | Ji
JLZE B8 ( protocachuic acid) .\ X B FL K B R (p -
hydroxybenzoic acid) 7B R (vinillic acid) Fr 7 5

W [ Sigma 2] HEE @35 AR o)
Hrati
KQS5200E BUE S PG veas B liiil A A3 Ay

BRSNS, TAES % Sy 40kHz , T334 200W ; LC—10AT %%
FHEREAY  HAS Sy AL204 BIEF R Mg — 4G
FIZALZSA R A 7] s RES2-86A ez 78 k4% LIE
SRAEARAER) T s SPD—10Avp 28 4h— AT LG 28
1.2 R#ERIZ

o — T I it § A Bk i B R IR e — R
YR BT FOH
1.3 BERSENNET
1.3.1 HPLC ¥ iS4 R . B @ikt C, 4
(5um, 150mm x 4.6mm ) ; Ji 2 AH N 4% £ R 7K %
W EE =90:10 5 i3 2 1mL/min; AE1R R 40°C 5 &K
PERE IR 20 L5 24 I Kl 260nm

1.3.2 TC ARl £ Inl 9 Oy B B adt ar ofE B O

2010452 08H 223



e o
Science and Technology of Food Industry LR
100 g/ mLF PUFof 155 15 V6 45 A o 5, e TR 0 SR A 39 60
1.5.10.20 .50 ng/mL [ 5 D ARFEWEE ., i HPLC i =
S A VAR SR 5 0 TR AR ] LT 2R 2 1 24r
R 4RI R =l
e LYEIEE M =
&Y FrufEh (pe/ml) 2 . 1 1 1 1 |
WETE y=03644 x10 *x-0.3724 0.041~2.362 0.9993 501 1001 15:1 20:1 25:1
JFULZSER v =0.2401 x 10 *x-0.0144  0.045~2.357 0.9992 i L
ﬁg% y =0.1632 x 10 *x-0.2209  0.043~2.298 0.9984 B3 I X R R R
AR SR, W g 1521, 875 I E] 20min, 4212 3
“ﬁﬁﬁﬁ y =0.g43/0 x10 *x +o.2§77 0.0§4~2.374 0.9990 VR IRLEE S 30 40 50 .60 TOC. [ 4 fF T 2 BE 4 B ik .
Uy 7 HPLC Jfﬁ‘{ﬂﬂ«%ﬂléﬁﬁ,x S i VR B N T T
2 #R5iE W22 , PRI S0°C e ft:,
21 HREZEZXE 60 -
2101 WEFIEH BREL Lg G EOBY S 63, 23 I FH e 5
2.1 PR A7 AN IE O B 76 W0 S 1551, 3R ERl
SO , 4[] 20min , LI 3 VA 2 AT 25 46 HEH =l
o P T AT, X EC A S R P > 2L =
> G > NB > IEC k. % IEFEPERINAS, L HE 2 0 . . . . . .
@?ﬁ;jgj%,‘zﬁfx{gﬁu 5 20 30 40 50 60 70 80
60 WLEE(C)
_ B4 R EEGHRIRE A
ER 215 AR BRI Le A EORS S ), L 70% 2
= VSR BRI A I HE 1501, JRLUEE 50°C , $H 3 WK,
g ¥ ﬂ H H AR ] A 10,15 .20 .25 30min (4 551 T %5 22 45 B
0 . . . . | Tt LS AT I I ] G SEE K T R 1) B S
IEY TRST i Z el YRS v, H PR AT BB R K B[R] 04 8 A Uk as Ak AR
KA FHXE Tl W 25 M A — 5 (IR . DRIt 8 7 1 i) Sy
B R[0S 20min k.
2,12 BRI OFREL lg 45 HOB S By, 4% 60
50% .60% 70% 80% .90% [1 Z. W52 15 W AE Wk [ Lk Ky .
151, JRIE A 50°C , AT ] 20min , $EIK 3 Y9 4 1F E
TSR . I 2 T, 2 R I, L @ ol
SR HAERBOR T 2 R £, 1R AR BESSR £ 19 =
AR R TSR Y SR EOROR BE ek, 1 vk 0 . . . . . .
WL TRIME , DRI, 70% 2, B4R BUSCR: Fe i s s 20 25 30 3
60 e 75 N 5] (min)
RIS R 7 I i) o B IR 4 5
g o/'/‘\‘\* 216 PRIRGKE BRI Lg WEEOKS 5 0), L 70% 2.1
E VR AR IR R, W L 1501, JRLEE 50°C 8 75 1)
2 % 20min, FEEUCECK 1.2.3 4.5 IG5 T % 4848 1
. , , , , , , Hho IR 6 AT, MR I 22 UK R ER, SR E 3 U Ak
40 50 60 70 8 90 100 60
LRI (%) - /ﬂ—o
2 Z v R U 1 S ® 40F
213 I BRI g WEOB S 0, L 70% e = 0l
W AR B R, R 50°C 8 75 B ] 20min, $R R 3 =
UL Ay B M 18] L (mIL/g) 2 5:1.,10:115:1,20:1 0 . . . . . |
0 1 2 3 4 5 6

25:1p9 A R B EERICEE . i Bl 3 ], SR IR B RS
VR HE AT B, AR Fe Sy 1501 ik i i O
Sh52.6pg/g, HoE SR FAN AR, 2 W T FE S i = 20 1
B, SRR O 52.8 /g, TT UL A HCE 0 AN B S, A
WA NATG I ke 1501 i fE.

2,14 RPE PR 1g G ECKY S 4y, LA 70% L BEHF

224 5105208

SR
Bl 6 HRBGREO SR 15
22 IEXXEW

TELA PR 28 52 56 g L At b, 2 JBORT P12 B 52 i) 4
(F#:% 229 W)



@ézﬂfﬁil

TETHEK

3.3 I i SO T 53T i X ok 1 K A i 1 o
T I A R K T e AT Ak, wT RIS I U0 T2
SR, BeA R/ T 2 8E 0 E B A%, i g it — 2
FY S B0 0T 58 B A kil

&% 3k

[1] KJ Cross, NL. Huq, JE Palamara, et al. Physicochemical
Characterization of Casein Phosphopeptide — Amorphous Calcium
Phosphate Nanocomplexes [ J].J Biol Chem, 2005, 280; 15362
—15369.

[2] Netto, Flavia M, Galeazzi, et al. Production and
Characterization of Enzymatic Hydrolysate from Soy Protein Isolate
[ J].Lebensm—wiss.u—technol ;1998 ,31 :624-631.

[3] X AN RSP A h B Sk %5 L8
I k,2002,28(11) :46-50.

[4] Fidr SURAMERIKABTHIE[]] AR T LA,
2003,24(10) :165-166.

[5] Hu M,McClements D J,Decker E A.Lipid Oxidation in Corn
Oil- in — water Emulsions Stabilized by Casein, Whey Protein
Isolate and Soy Protein Isolate[ J].J Agric Food Chem,2003,51

Vol.31,N0.08,2010

(6) :1696-1700.
[6] Ashida K. Effect of dietary Casein phosphopeptides and
calcium levels on eggshell quality and bone status in laying hens
[J].Animal Science Tech,1996,67(11) :967-974.
(7] AR—0A, 25 T3, 5 Alcalase /K fif B4 & & 4] &5 B8
kA= dE B AR 89 BT R[] & & Tk A3, 2007, 28 (12)
100-103.
[8] Fk, § &AM, kM 3 .85 & & B8R Ak (CPP) ZZALA4F 1
AR [ )] A e T A ,2003,24(10) 125-127.
(9] AT, Z &7 B G HB KL R[T]. A& S
%,1998,19(5) :3-6.
[10] B £ A 4 &M ik 865 G BF B (CPP) 89 AT L[ 1.0
B A g Tk ,2000(4) :2-4.

1] &, s, KRR, & kB B R AL S a4 5 5 A
J]. % Bz iE 2008 ,178(1) :22-25.
12] 248, 8L, A7 B & QMBS &R ERI]. %
AR A F 2005(2) :291-293.
[13] Tsuchita H, Suzuki T, Kuwata T. The effect of casein
phosphopeptides on calcium absorption from calcium — fortified

milk in growing rats[ J].Br J Nutr,2001,85:5-10.

[
[
[

1111111111111 14111111111 1111111111111 1111111111111 11111111111 -

(B35 224 71)

KRR FE Lk B W E b R B RTE . i
TRFREEEAE , R A IE A PR TS0 56, ME A DU R 28 — oK
SEIEAS I # Ly (3%) DU A2 A7 B 1y IR 1Y) o A4 i B
5

K2 ERZEENFKFE

E
¥ A LBERIE BRI L CUE DA
(%) (ml/g) (©) (min)
1 60 10:1 40 15
2 70 15:1 50 20
3 80 20:1 60 25

HRIEHE 3 09K S 45 2%, n] A T HY 52 Wi ARG 5
PR PEICHE R Z AT 2 D > C > B > A, Bl A I (]
3 OIERTREIR S0

g A B ¢ p R
(hg/g)
1 1 1 1 1 37.2
2 1 2 2 2 518
3 1 3 3 3 4622
4 2 1 2 3 50.5
5 2 2 3 1 39.4
6 2 3 1 2 524
7 3 i 3 2 447
8 3 2 1 3 483
9 3 3 2 1 425
K, 1352 1324 1379 1191

K, 142.3 139.5 144.8 148.9
K, 135.5 141.1 130.3 145

k, 45.1 44.1 46 39.7
k, 474 46.5 48.3 49.6
ky 45.2 47 434 483
R 2.3 2.9 4.9 9.9

>R > MR IE L > ZmEH S, BB R, ek
I T 28 A,B,C,D, , Rl 70% 2,5, W & e 20:1, 35
B 50°C , @ 20min, $2EL 3 YR, X A4 H A Al e
TESEES 3 UK, 4 B IR Y S U EE o 52.8 we/go

3 ik

3.1 FHREE DROAC R A Sz v T R P I, A A, i HL
I A T E RS T BA —E i
3.2 Il B B A 1 R 1) e A T AR
AP DAk 200W | LR 70% (W & LE 2001 (iR E
50°C | 8 75 0¥ ] 20min, $2 B 3 X, £ L& K
52.8pg /g,

S 3k

(1] Zed, E8 K Brok A henl e 7 & m ()] d
41,2003 (3) .24-30.

(2] ki, Fues, B R b 9 fErmEishy
RP-HPLC-PAD» #7 [J]. & & 5 & 8 T &,2007,33(7):
135-138.

[3] Bocco A,Cuvelier M E,Richard H, et al. Antioxidant activity
and phenolic composition of citrus peel and seed extracts[]J].
Journal of Agricultural and Food Chemistry,1998,46.2123-2129.

(4] 3t 3 2 E , vk 2080, 5 A BN AR T8
PR B A BACRE A B[ T]. 2 s A5 ,2007,28 (11) .
171-175.

[5] BEs, Gidin,in#, 5 B FHBIRRE L EAE P B
BT R[)]. Al & 8 Tk ,2008,34(7) :159-163.

[6] 6L T, Z kM MRS ISP B P IRBVUR S BraR e T &
B[] A A ,2003,24(3) :64-67.

[7] BAXR, RER BERERBELFHRAHRGHFLR
[J].wnl & &5 & 8% ,2007,43(3) :31-34.

2010452 08H 229





