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Abstract
[ Method ] Acidification of ethanol method was used to extract red pigment from jujube peel. We found the effects of different pH to extract red
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[ Objective | The grey jujube was used as raw material to analyze its extraction and separation process and its active ingredients.

pigment from jujube peel by single factor experiment. On the basis, through isolation of jujube peel by pH gradient extraction, we could obtain
different extraction fractions by the red pigment of jujube peel as followed 5% NaHCO, solution, 5% Na,CO; solution, 1% NaOH solution.
High performance liquid chromatography (HPLC) analysis was carried out for the extraction fractions. [ Result]pH=0. 5 of hydrochloric acid
solution extraction effect was best by single factor experiment;Lye color reaction and azeotropic hydrochloric acid color reaction used to analyze
the extract fractions, this results showed that jujube red pigment may be anthraquinone compounds and polyphenols compounds ; HPLC analysis
was carried out for the extraction fractions, the results showed that extract red pigment from jujube peel stored in NaHCO; extraction fraction
and Na, CO, extraction fraction,and mainly concentrated in NaHCO; extraction fraction. [ Conclusion ] This study provides scientific basis for
the red pigment of jujube peel exploitation.
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Fig.1 Process of red pigment from jujube peel by pH gradient extraction
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Fig.2 Extract color under different pH conditions
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Table 1 The extraction rate of red pigment from jujube peel under
different pH conditions

o B B
Extraction amount//g Extraction rate//%
0.5 1.10 22.0
1.0 1.08 21.6
2.0 1. 06 21.2
3.0 1.04 20.8
4.0 0. 66 13.2
5.0 0.55 11.0
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Fig.3 Lye reaction of each extract fraction
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Table 2 The test of high performance liquid chromatography

$RIEH 53 G5 PR ER I E] WA T AR
Extract fraction No. Retention time//min Peak area
NaHCO, 445> 1 4.585 503. 30
2 4.782 932.44
3 5.124 191. 12
Na, CO, 414} 1 4.666 105.53
2 4.764 344. 14

3 it E%R

AR LA T e b A i B R S 2 — A0 b
AR T A 7 e R A B W IR SR B i R R
DA AR AR, AT % 4 Teae R T (L W] 5 PR AR
SERRRL AT A TR S0 S, R —Fh RIEF R IR R
WFFERS A B 2T AR 0 B T2 LA L s T 490 28 53 #
i i B B, W R BT Z AT LA, 45 2R R W, pH =
0. 5 AYERIR LB S IR B 2140 SR SR BUHOCR ef , AL B 41
OEMIPEAFRN 22% ; K] pH B A GE XA H 4T (0 5%
RLERYIIEAT 3 2, A3 5 3 Rl A 4148, 7393 NaHCO, %<
B2 73 Na,CO; ZEHUIZH 73 NaOH A U2 73 5 3 ik B 4
SN (B S 1o AR R i it 8 ) X W Bt A T 0048 e, ik
WA R R, A B B A 2 By 2l , Herh R
FAEYAFAET NaHCO, A2 By 2 73 Al Na, CO; A B 40
gr, HEZA R TE NaHCO, 2410y, Z 2R A S W47 1E
T NaHCO; AU 73 fof >R F HPLC X HAR U 20 73 i
Frift—2L o0, 4 R W], NaHCO, ZE U 2H 53 Al Na, CO, 3¢
WALy A AR 2 Rl 5, HAE NaHCO, ZEHU) 4 73 v
(5 i 0 T Na,CO, AW 4153 b 1 35 &, BR o DL,
NaHCO, AL A 1 ML, HOAAAAE T Na, CO; AEHRL
Yoy o MCEREDUE T R RN A A5 R [R] I UE ] pH
B AL A AL F MR AT 2 8 BAT A AT, HAT
B B RCR

FIHITFE AR B 41 6 3R i 2R 7RI T 2
K HAEPERERTIT , X H B -5 S5 48 73 A AR G AR E AR X,

PR , % L3 5 A5 A I A o — T 5 A DR Y TR 5 b,
HHABRAK ORI, X TRK LA ORI ED M, B
B TR BB TR pH B RE A IR A 215
FABEYIEATHI L B aliAl, it — P B 2T B R o
A SEAT b S iy o8 2 i
S 30k
(1] JEE. TR R R AP/ M4BT 1. 117G, 2001(3) :28-29.
(2] FREEFBZIRET. i =M M]. dbsi: AR T ALk,
1993.:135-136.
[3] GAO Q H,WU C S,WANG M. The jujube( Ziziphus jujuba Mill. )fruit; A
review of current knowledge of fruit composition and health benefits[ J ].
Journal of agricultural & food chemistry,2013,61(14) :3351-3363.
[4] EBRAHIMI S,MOLLAEI H,HOSHYAR R. Ziziphus jujube : A review stud-
y of its anticancer effects in various tumor models invitro and invivo[ J ].
Cellular and molecular biology,2017,63( 10) ;122—-127.
[5] LIJ W,FAN L P,DING S D, et al. Nutritional composition of five cultivars
of chinese jujube[ J]. Food chemistry,2007,103(2) ;454—460.
[6] Z==E1 Rkt RRLIERIRE S HIE R[], | PaRkE:, 2000,
7(1) :54-56,63.
[7] LIU M J,ZHAO J,CAI Q L,et al. The complex jujube genome provides in-
sights into fruit tree biology[ J]. Nature communications,2014,5:1-14.
[8] WOJDYEO A, CARBONELL-BARRACHINA A A,LEGUA P, et al. Phe-
nolic composition,ascorbic acid content,and antioxidant capacity of Span-
ish jujube( Ziziphus jujube Mill. ) fruits[ J]. Food chemistry,2016,201 :307-
314.
[9] WAN C R,HAN D D,XU J Q,et al. Jujuboside A attenuates norepineph-
rine—induced apoptosis of H9¢2 cardiomyocytes by modulating MAPK and
AKT signaling pathways| J |. Molecular medicine reports ,2017,17(1) ;1132
-1140.
[10] B Bt N LA R 2R 0 R R R A R [T . B S5
#Efk,2011(9) :31-35.

[11] ABDELHAFIDH K,MHADHBI L,MEZNI A, et al. Protective effect of
Zizyphus lotus jujube fruits against cypermethrin-induced oxidative stress
and neurotoxicity in mice[J]. Biomarkers,2018,23(2) . 167-173.

[12] SRo5E. 2T RL (o KRB S ERTRIN R D] BRI BIX
Tl , 2008,

[13] EH1 S, RAD @Rt ()], &t 514, 2002,23

(6) :38-41.
[14] ¥t , BIRE. ARG AV H AT IDREL T ). m L1, 2005,34
(5) :268-270.

[15] R, BT, SR, 5. 21T (1 BT L) . R e s
71,2012(4) :223-230.
[16] BB, (0F. TFRSH B AT A fe ZHRE T2 ], &Rk, 2014,
39(3) .232-235.
(T#% 164 W)



164 B A

JEHR 7™ g W]t B N T 22 L B 525 | e e B
— L SRR ZRGE , LUBIRSE A ORI A
R0 SR, 7= SR SR B, G TS P SR A X i, A
SR AR, IR 2R B8R B A
F4 FREMPFSSEPHAMREMERPHFERSE QK
B PSS
Table 4 The relationship between the peak time of gas production and

crude cellulose content and moisture content in raw materials

HHZT 4 Ak FER R
> y & o [ATE et n Y
gﬁ% &%Jﬁ*‘l‘ /% [ZEE Moisture IIII)LE/JHjF'ETJ %%Xﬁk
Fermented Crude Peak time
No. . content . Reference
raw material  cellulose o of gas prod-
content /% ‘ uction//d
1 RS 11.0 10.29 6.9 [8]
2 Wik 5e 28.0 85. 12 3 [21]
3 HH 24.8 85.98 3 [22]
4 FETYEFEFT 30.6 80. 74 6 [12]
5 DRI ALFT 38.7 83.58 7 [13]
6 BUASF 31.7 63.13 9.12 [23]
7 A 65.7 8. 06 11.17 [24]
8 st 34.0 8.26 15 [25]
9 NEFiTE 65.0 7.50 21 [15]
3 Hig

(1) DUJRIRSE A A e okt e il (30£1) C A4t i =X
BIREA R B, 56 31 RZJE R ENE, UL EEE R
31 d RIS RS 1 R b 73, JRTESS 6 Rk BN (H , B0

(2) JEMRFE S 12 265 ml/g(TS) \287 ml/g(VS),
Wit 3 LI I, AR RIRGE R TS J R ZR T AL TS
FF2e H A B R e L — 2k T HOR RS2 Y TS = AR 2L
TR E2E. AR, JBHRFE A TR R R B R S BEAR
J ko

(3) s R I A FEAE T AERT 15 d, 5] 15 d B 2
TR F=Sm Bk BT R 1 80% L L, P S R,
mn U R o BRI ) 20 B T SR B VE ST AR 8 7K 7 i B s [
F 15 d,

(4) FIHTHEHLRAF Origin $L05 HY B Si bifi A IS
(i) PR A Ak s 4 it 4% T 340 %) 7 F2, Y = - 206. 71+292. 88X -
6. 52X +0. 02X° , HAR S ZH0CH 0. 994 2 iF B TRk I e ]

2018 £
TR BEARRT 855 o
S 3k
(1] SREle, 20 IR Ry MBI e e T ] #0eztyey:, 2006, 18

(4) :17-20.
[2] B, BRRFACA R IR ST D . Ak T PEITE A, 2006.
[3] MEEA, ETm, R, . I EREGy [T ] inihE,2004,32
(1):93-%4.
SR B, 23R S5 IR TR TR SR REST I ], Hol
TRz ,2016(5) :59-64.
FEff, ik B, . e A R 5 B K s B e A1 4
HIRFE[ T ]. s R, 2011,30( 10) :61-63.
[6] FHL BHRFAT4EHIEL rTPE AR EHOFIT ) . RHE BB SR H,
2017(34) :171-172.

[7] G, FEE, YR, 5. BIRTLZHESERNE K H G im eI
[J]. FEbZA44e,2010,25(2) - 110-112.

[8] T BIRFE 5 RIRZ LB 0 5 B alifb R e R Pra bt
[D]. &1 = 1R, 2008.

[9] VrEDA, 5, SR ICEL, . Wi RS s R ST iR Ie o [T ].
[E)H4,,2017,35(5) :20-24.

[10] SkIoHL, AP 1], 05, 55 i3S A RS4RI M. BIH: =ik
Hi it 2003.

[11] W, fFFAERS, M8 H D, 55 3SR O [T]. R EEA,
2011,29(3) :20-23.

[12] ZEMds, M 2L, 5. 20 B PR AR A T Ba i ot S S Rz [ISTR]
FASHTLI . 228l Rk, 2013,41(33) :12984-12986, 13041.

[13] bar , O, sk e, 5. BT EEAEFE R I T~ i S D 0 i Be i 5
[Cl/72011 FErp RS EaARFE LS s RS Ik eae
. B (= TR ) SRS, 2011 : 82-84.

[14] e M4, SRIERL, 5. V) BAU A B 1B S I SLIe 5%
[1]. #rRelrdt g, 2014,2(5) :358-363.

[15] 2895, BOREF IR E L T =1 A SR IG R X [ D], Bl AR

[4

[

[5

[l

= .2017.
[16] HIHE /NERGURAARHES SIS D] i P AR}
FOR2:,2012.

[17] ABHaRK. TEAEFAE IR A R R TRREFT[ D] . 0 AL AR
Fi k#2011,

[18] XM, F77, skt B e iB S AT Mot )]. EalfEx
S, 2005,25(6) :28-30.

[19] #5272 X, & ek im0 ],
BN - PHYEREIR,2006(2) :57-58.

[20] JEfs, 2, PR, T 5 KT iR IR A T & A S,
T[], BhBEIRIERE ,2014,2(4) :264-269.

[21] BOEAL. B et RuF LA a9 G [ 1], _Eig&Hea=imin, 2013
(3) :20-21.

[22] GB4: ¢ AT RN AR R ) ). B RS, 2005(5) 253,

(23] 22t BEFE, A— 0, 55 JER T B BT IR S R T~
PEEISENAL) ). EEFTAREIEN A1, 2017,36(9) :37-41.

[24] Wyl g, e, 55, TEAE T RRE & LT R L ShibE
TSRO R L) ). &S A T, 2007,33(2) :97-101.

[25] fA[Sef&, sk, THEA. FEc A= i li R i Rt L) 1. 1k
TiERE,2016,35(5) :1366-1376.

(% 152 W)

[17] BiEpEE. BARREU NO KRR 7T o R N HARE ) ). &
SR ,2011,36(10) :203-207.

[18] WANG D Y,ZHAO Y,JIAO Y D,et al. Antioxidative and hepatoprotec-
tive effects of the polysaccharides from Zizyphus jujube cv. Shaanbeitanzao
[J]. Carbohydrate polymers,2012,88(4) ;1453—1459.

[19] R TR IHRER I HRA /3 B Sttt T2 [ D], dbnt.
ElL AT, 2014,

[20] BEE, B, AL 1B, RIS TR R T]. | iR, 2003,24
(4):161-163.

[21] Fas A, Xk, FMEL KA UIES R 4T (B 3R 3 BS A [ ) 1. Zefide

lRF,2012,40(35) :17298—-17300.

[22] Z288. RAERRZA (4 NS EDEPE M ASE EFSE[ D 1. #B)1:
HNAA,2013.

(23] BEETE, EERRE , 22, AR R TR A T 2 A et
TEESHTLI]. Al THREAR,2009,25(S1) :153-158.

[24] AR, ARTE, MR 2 sh i 8 BRI L2 M HARE IR
[T]. &SR3, 2006(5) :72-76.

[25] 4BEAL, ZB9k, i/ )NiHe 2 AT 6 SRR T Z 0 (A Je Fae PERFF 9T
[T]. 22l Bl2,2012,40( 25) + 12659-12661,12675.

[26] GUO C J,YANG J J,WEI J Y et al. Antioxidant activities of peel,pulp
and seed fractions of common fruits as determined by FRAP assay[]].
Nutrition research,2003,23(12) :1719-1726.



