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Preparation and evaluation of shuanghua
plum preserved fruit with qingyan effect

SONG Qian,ZHOU Ai-mei* , WANG Shuang, HU Yan-min, FANG Qiong-mi, LI Xue-na, LIN Chun-xiu

(College of Food Science,South China Agricultural University , Guangzhou 510642 , China)

Abstract; With shuanghua plum being used as material, the optimum mixture ratio of the extract of four Chinese herbs was
optimized by the response surface method using bacteriostatic test in vitro, prepared a functional preserved fruit with qingyan
effect was prepared in combination with the traditional processing technology. LPS — induced RAW264.7 macrophage
inflammatory model was adopted to determine the anti — inflammatory activity of shuanghua plum preserved fruit using
inflammatory cytokines( TNF-a,IL-18,IL-6,PGE, ,NO) as indicators.The results showed that the optimal combination ratio of
the extract of the four herbs were honeysuckle 56 mg/mL, licorice 59 mg/mL, sterculia scaphigera 61 mg/mL and peppermint
105 mg/mL.In the inflammatory response, the samples at appropriate concentrations could decrease inflammatory cytokines
(TNF-a,IL-18,1L-6,NO) significantly (p < 0.05) , while there was no significant effect on PGE, secretion(p >0.05).The
strongest inhibitory effect of the extract of shuanghua plum preserved fruit was obtained at the concentration of 50 mg/L.Under
this concentration, the inhibition rate against TNF -, [L-1,IL-6 and NO was 54.42% ,69.14% ,38.50% and 27.17% ,
respectively , demonstrating the anti—inflammatory effect of the developed shuanghua plum preserved fruit by decomposing the
inflammatory factors.This showed that the shuanghua plum preserved fruit can inhibit the secretion of inflammatory factors, with
qingyan effect.
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B2 4A . F ELIEAR \DMEM 55538 3 (4,5 FF BLnE
p-2) =2, 5- 2R FL PO YREE (MTT) i 4= 1 i . —
LI (DMSO) (2 & 48 3% M Sigma 2\ A2
fi; Mouse TNF— o, IL—18.IL-6 PEG, ELISA iz 7
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Table 1  Factors and levels table
- FI 28t (mg/mL) -
A BRIE B 5 C JERiHF D i
-1 50 50 100 50
85 85 125 85
1 120 120 150 120

123 InAGTFATHR AR E 40 TR 5 | A I R 2% 1Y) 5 )
TR W P U A BRI L £ YT BR T L I 98 RLER B
FAALEE 52 2R 30 .40 30, P13 0 20an T .

Y (IR PESY) =d,/d;max x 30 + d,/d,max x 40
+d,;/d;max x 30

Forb, d, Sy 4R BOR X 4 2 60 A 28 2R A 09 41 B R
KN sd, S ERIOREAT 2 A5 ER TR I 4 B Bl R/ DN 5 dy
FRECROOT il 5 WK TR I B B RN 5 d, d, (dy 39 28°F
¥l
1.2.4  JWEESREG vk v B 2 B B v R ) o AR
FAK R Oh 32y, MEFIFRE 10 ¢ B2, in A
20 mLZEMK , 2 THEIRK AR 4 h, oh il (Hd,
r B 24 ) B AT B ISR 1 SR i RO R H B YRR L
S 1:30 (g/mL) , Beifi i R 70 C 5 SERARTRNE L
S 1:25 (g/mL)  BxiG iR 70 °C 5 #ifar i EHE LE R
1:30 (g/mlL) ,FIEREEHR 90 C) ., Bk 60 CTF
TEFEZE K W AR 2 10 mL (/0 F 10 mL, JNZEHE K
AR B2 AR (1 g 4E25/mL) L34 0.2 pm JE
JEBREE TCR & B 4 CLA 7. ZERW TEG ., ¥ B
KPH B9 E IR Bl By R 5L B 58 A mil Ak, B 7E 55 9%
LAY, AR ML2A 15~20 mL, &[5 H 5 s bR o4 AR
R A . W E 100 pL © B B U S BY TR B R
(10" ~10° cfu/mL) FT A BE [ 4 i) 1% 35 L 1w, FH G
PRV AT A4 TR IR A 349 57, o 5 37 25 3R T TR UK T 33
J& , E B 3% AL 2R T A EAE AR S, BRI E
SRR MITE B TEARTP I A BB 52y
PR LR (100 mg/mL)200 L, 7E 37 CIEIRKEIRIE
FiIESE 16~18 h J5 B A bR = R B v BB LA
LITCR7KAEZS AT AR, DAL AL R W (0.12 g/mL) {E
BE X R
1.2.5  XWAEZERURSR PRI E
1.2.5.1  JBCE IS AR Y T 45 SR Ak =g vp
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Table 2 Sensory assessment method
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e 23— 96 fFLANMLIG TR, 2 FL N A Griess A FlI
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13 4 T4 ST, S ARAR 7 (1) Prob > F”
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RIAE AT . RS4RI FAE R Rz T
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87 mg/mL H Bk 92 mg/mlL JE KA 52 mg/ml.
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Table 3 Response surface experimental design and result
S BERAE L N3 AT %Jl]ﬂ S BERAE e JHE R IR AT ﬁﬂ*ﬂ
(mg/mL) (mg/mL) (mg/mL) (mg/mL) ¥4 (mg/mL) (mg/mL) (mg/mL) (mg/mL) ¥4
1 1 1 1 1 67.24 16 0 0 0 0 69.97
2 0 0 0 0 72.86 17 0 0 0 0 78.91
3 0 0 -2 0 78.74 18 -1 -1 -1 1 67.88
4 -1 -1 1 -1 58.08 19 2 0 0 0 68.00
5 1 -1 71.59 20 0 2 0 0 78.80
6 0 -2 0 0 75.28 21 0 0 0 0 65.05
7 -1 1 1 69.62 22 1 1 -1 -1 70.83
8 1 1 -1 88.02 23 -1 1 1 -1 69.17
9 0 0 0 0 68.46 24 1 -1 -1 -1 86.50
10 -2 0 0 0 59.68 25 0 0 0 2 90.80
11 0 0 2 0 74.69 26 -1 1 -1 1 64.29
12 -1 -1 -1 -1 78.46 27 1 -1 1 -1 72.31
13 0 0 0 -2 77.00 28 -1 -1 1 60.10
14 -1 1 -1 -1 75.17 29 0 0 0 0 65.80
15 1 -1 -1 1 78.75 30 1 -1 1 55.97
F4 RN REAEI K5 22004
Table 4  Regression coefficient model and variance analysis
A8 SRR FIr A FIH 5 FAE Pro > F T
R 1700.83 14 121.49 3.65 0.0090 *
A 108.93 1 108.93 3.27 0.0906
B 74.45 1 74.45 2.23 0.1557
C 155.19 1 155.19 4.66 0.0475
D 90.75 1 90.75 2.72 0.1196
AB 92.69 1 92.69 2.78 0.1160
AC 108.21 1 108.21 3.25 0.0916
AD 65.00 1 65.00 1.95 0.1828
BC 10.87 1 10.87 0.33 0.5762
BD 5.75 1 0.17 0.6837
CD 92.21 1 92.21 2.77 0.1169
A? 20.96 1 20.96 0.63 0.4401
B’ 534.87 1 534.87 16.06 0.0011 ok
(o8 371.39 1 371.39 11.15 0.0045 ok
D’ 12.58 1 12.58 0.38 0.5281
2z 499.65 15 33.31
R AR 22 367.93 10 36.79 1.40 0.3742 e
ARz 131.73 5 26.35
B 2200.49 29

T = AR 0.05 AKF- T »+ fUF 0.01 /KPR .

PPord) Fid L B EC btk (iE M EBcd 1) #H17E 11
Syt b, DA RE B 4% 4 DU b r R 24 10 T B, T I ok
IS AR H 43 30 S R4 2 (4 4R A 56 mg/L H
B 59 mg/L JHERIHF 61 mg/L jHiff 105 mg/L) K& HoH
3(&HAE 95 mg/L H¥ 59 mg/L JEICHFE 52 me/L 7
far 116 mg/L) .
22 ZANMEZFEREMWRE TS RRMEITEE
FS AR W, AR RIBRE RS A 22
F(p<0.05), P 2 HcdH 1 YRR E W b E fid 40
2 FiIgH 3 ik, BESNLH 2 FI4H 3 BUERE VRO %A B 35 Pk

Z=5¢(p >0.05) , 53524 81 F1 83,

L O DR A R VR A 2 S
(p>0.05) HAEEPFETT I, FEMLL 1 /Y L7 fEF b7 {H
VLR AL 2 2 FIZH 3 AIG, ke AL 2 F1 3 Z [R5
P25 (p >0.05) , UEHAAE S 1 B BARE NG, 53T It
PR R TR A L Aol A R 3 O 5 P At P
ZH R, T LS B UR SR B (5

ARG LA F = 2H 048 25 iU AR o 1 TR PE 20
Jo s AR A5 J7 1T B o B, B E 2 A A 2 S DU AP
L 2h PR IR i WY B AR A, TR SR A 2 S mUR
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Table 5 The texture and color of the three groups

Kl i (g) P (mm) MR (g) L a” b* JRE VRS
EEAH1 3294 +£145° 1094 +148" 1647 +1.18" 3828 +2.67° -3.87 +127" 30.55+1.00"  68.50 +1.37"
SN2 3346208 10.83 £1.27" 1599 £1.50" 4843 £0.69*  -3.09 +0.34*  37.19 £2.00°  79.69 +1.79"
HEH3 3544 £1.67° 952+1.98" 1247 £222" 4683 +147" -251=+124" 36.06+1.79°  81.03 +1.50"

FAME G I T 125 il 85 H ¥ Vi i e XL AR 28 i SR 9 3 140
TP RIEVEI o 120
2.3 RAW264.7 EREZH B4R RE £ KRS <100+

RAW264.7 [ I 41 J2- 0 e A < 10 200 ., >4 20 it = s0-

TR JT THE R 2 8IS WK W I 5 154K 2~4 h 5 0]
JE AR EE 8 h L s JRHE 43 41 M 0 2%, 40 ifs A= 4 AR § 40
e, FEENE AR T LER, T UL AH IR A DAZR [RTE A 20
N Z I R 3 b EEAE . NE 1 AT LA 0.

PR [R]85 3% 2, O ELIWT BEAR 55, sty 4 i 2 <
RO R 4F

BI1 RAW264.7 2, 4 A= (AR BL (100 x )
Fig.1 RAW264.7 cells,cell growth status( 100 x )

2.4 Wi FRBIRN MRS

SR MITT 3246 100 40 7 MR, FHAS [RIRRE (25,50,
100,200, 400, 500 mg/L) XA 2=yt S 1 B oAb B
RAW264.7 40, 05 18 h, 45 nE 2 Box., & 2
W, AR v B 9 XU Ae 22 ot L B BT A B RAW264.7
A0ff1 18 h J& , LAXT HEZH A1 ML 76 4 R 100% 1 b4, £
EHTEF L 400 me/ L Pyt 41 fitd 0 P B A B 3 Pk 22 7
(p >0.05) , Ui BATE L5 6] P9 T 396 18 AL A 23 i TR 1)
JEARFEZ N RAW264.7 40 I ) 354 58 16 M, % 4 i Jo 88
TEM o BL&E IR My Ja S 90 48 T T A AE 2= it SR 50 21 42
L2 AR, A AT DAUE W J5 482 S 36 v A T 14 2%
AR AR ZE T 51, 11 2 R A8 2= it S 422 1 )
PLRIEHIE R
25 MEFFRREEX PGE, . TNF-«,IL-IB,
IL-6 \NO 43 9 3

Bl 3 Sy XA 2Rt SR 38 O X PGE, (| TNF — o
IL—-6 . IL-18 .NO JLF 4 5E B F 43 i i s mal . & i g
BATR, X F INF-a IL-6  IL-18 \NO PUFP 4 4E [N
¥, LPS 175 T (AR AU 2H 5 25 [ 20 2 [A) 41 M 28 E B 1)
TR UK IAT B VE2E S (p <0.05) , UEHIERE Al 2,
ST X BR, AR 2R i R AR O — i W B AR
YIRENS S R E B T 1 43 W K7 (p < 0.05) , 24
W AEZE g FARIPOR U 2 50 mg/ L B XM ] TNF-o
)53 B VE P B ik, S SR IR 5] 54.42% 5 2 BEAE 50 |

178 Sor7z%21m

ZSH LPS 25 50 100 200 400 500
W (mg/L)
B2 XARZET AR L RAW264.7 B W40 I =g 2 b7
Fig.2 Effect of shuanghua preserved fruit
on RAW264.7 macrophage toxicity

200 400 mg/L BFXF TL—18 (30 24351 32.93% .
35.83% .38.50% , 4k L3 38 i vk B Js 900 11 SOR AN B
FIEIN(p >0.05) ; MU 50 mg/L B X IL-6 A9H)
HAE FH B o, 3106 2R 1K B 69.14% ;5 X5 ¥k B 3% in 2
200 mg/L B, %F NO 14y A BEMHAEH (p <
0.05) , BTl R KK 27.17% . K 3 G5 2R i,
LPS 5 MR I S5 25 H4H Z [l 9 PGE, & H¥A
BEMZER(p >0.05) , LB LPS Ji] 3 40 it 5 IF 8 A7
5t PGE, fyA8fk, {H X 4E 2= 3t HE 1 I ok 7 e
200 mg/LAEJXT4iftd K F PGE, ¥4 WA i35 M il /E
F(p <0.05) , il %k 9.52% , HoAth ik BE ¥ 7 W 52
i (p >0.05) ,

TEARGE RN, 5 %) BEZH AR b, — 2 W B2 T Wl
AR A 2= it SR 3 1 v 25 BE (i R JiE I TNF — o,
IL-18 .IL-6 \NO [ 45 i 35 FEAIK, T X PGE, 114 431
WA WEM W, 255 LR X R GE A T 09 31 il 48
FH, 2 A A2 2= it S HE O M B 7R 50 mg/ L B X0 41 ity
FE AR SAE PR T 1 A i 45 FH $5c 5% o 7 IH o 5 400 o) e J38
T, % TNF-« IL-18 . IL— 6, NO ¥l il 2 43 51| S~
54.42% 69.14% .38.50% .27.17% , Choi, J'"" 2 A\ 14
T 5E P I 7N BHPE BT R 25 1) 5| e 36 5% (3.58 mg/L) X
T INF -« IL- 18, IL -6, NO {3l il Z 4 5] Ky
41.57% 44.33% 41.19% .35.15% , i3 WH 1 XA 2= i
REHBIFPIRER
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