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Study on the Processing Technology of Dried Schisandra chinensis Vinegar Powder
ZHENG Hu-zhe"?, CUI Chun-lan', LIU Meng', WU Xiao—-mei*, CHUNG Shin-kyo?

(1. Jiangsu Food & Pharmaceutical Science College, Huai” an 223003, Jiangsu, China; 2. Kyungpook National
University, Daegu 702701, Gyeongsangbuk—do, Republic of Korea; 3. Jiangsu Ocean University,
Lianyungang 222005, Jiangsu, China)

Abstract: The study was conductecd to develop processing technology for vinegar powder from natural
Schisandra chinensis. In order to product vinegar powder, five—stage techniques, alcohol fermentation, acetic
acid fermentation, acid embedding, after —ripening and spray drying had been used. Alcohol fermentation
process and acetic acid fermentation process were studied by single factor test; embedding process and spray
drying process were optimized by response surface methodology. The results of single factor test showed that the
sugar concentration was adjusted to 13 °Brix during alcohol fermentation, acetic acid bacteria inoculation was
adjusted to 10 % during acetic acid fermentation. The results of response surface methodology showed that the
optimal acid embedding conditions were B—cyclodextrin of 5.01 %, carrageenan of 0.63 % and sodium alginate
of 1.04 % , respectively; the optimal spray drying conditions were air intake rate of 20.70 m¥min, inlet

temperature of 139.2 °C and feeding rate of 499.6 ml/h, respectively.
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Fig.1 Effects of sugar content on alcoholic fermentation
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Fig.2 Effects of inoculum content on acetic acid fermentation

G SRR 15 % i, R 144 h, SR A 5
3.88 %o ZHARRM], BIERR LI SR A A b
PRARR: o ASEE RS 2 ok PR [R] ) B R A SR A
SREG R FTET R, BB A e A v, 35 h X
S W R B2 MR RR, Bl b H 1, e ek JE
TpRe, B 22 A He b ) LR 5 e A B B A AR
eI 351, Kang SEOEAR S AL Hh 730 2R
VERSFE B AP A HERI A 5 %~15 %, B TR 1)
B, R AT A, 15 D S5 R B SRR
H 10 el CARTE > o PRI, ARFEHA SR A5 R AN SCHkIC R,
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23 AR T
231 AREEELHE T 0 N T A IS

o SR LR T A TR0 AL R B L,
L B-FIMIRG RHLIE AR B AN A VR A 3 -0
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Table 1 Response surface methodology design and results in fruit

acid embedding process

R FE M B

G5 X, B-BRMIREI% X, ERIGE% X, SIeHI%  MR/(e/100 ¢)
1 4(-1) 0.5(-1) 0.8(-1) 2.39+0.12
2 6(1) 0.5(-1) 0.8(-1) 2.73£0.17
3 4(-1) 0.5(-1) 1.2(1) 2.71%0.15
4 6(1) 0.5(-1) 1.2(1) 2.67+0.13
5 4(-1) 1(1) 0.8(-1) 1.55+0.12
6 6(1) 1(1) 0.8(-1) 1.7720.14
7 4(-1) 1(1) 1.2(1) 1.43+0.16
8 6(1) 1(1) 1.2(1) 1.64+0.11
9 5(0) 0.75(0) 1(0) 3.28+0.13
10 5(0) 0.75(0) 1(0) 3.24+0.14
11 5(0) 0.25(-2) 1(0) 2.11+0.12
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Continue table 1 Response surface methodology design and results

in fruit acid embedding process

it K% Wi 7 {1
W5 X, B-IWIK % X, RHI /% Xy BEREa%  SR/(e/100 ¢)
12 5(0) 1.25(2) 1(0) 1.02+0.11
13 5(0) 0.75(0) 0.6(-2) 1.89+0.13
14 5(0) 0.75(0) 1.4(2) 2.42+0.15
15 3(-2) 0.75(0) 1(0) 1.77+0.14
16 7(2) 0.75(0) 1(0) 1.58+0.12

T RS B0 D7 R AT R, X el AR R AT T
Ji 2200 AR INGR 2 7R o

x2 REGEIZAUERAERRBRFTESTER
Table 2 Analysis of variance of the regression model in fruit acid

embedding process

Hei IEEX 4 tfH F Al
fipiel -18.588 125 -431° 0.005 1
— IR

X 4.179 375 4.93 0.002 6

X, 9.547 500 3.13" 0.020 3

X; 16.321 875 3.85 0.008 4
R

X2 -0.396 250 -6.08" 0.000 9

X2 -6.780 000 -6.50° 0.000 6

X2 -6.906 250 -4.24° 0.005 4
A H I

XX, 0.065 000 0.18 0.865 8

XX, -0.243 750 -0.53 0.615 8

XX, ~1.275 000 -0.69 0.515 0

R 0.938 3,
BIE R? 0.907 5°
AR S 22 2.194 5

T ra FRTE p<0.001 7K E 2 5 b FRTE p<0.01 K b B3 ;c %
TRAE p<0.05 7K I g 3,

2 2 WO, B—ERRIDRG i s 4k A — ORI L B - 2R
IR I S VA Y | SO @D O Y PR Ik R d b AL |
IRFHE B2 7K (p<0.001 ) 5 38 I8 B — VT %o R 44
TR 55 0 7K (p<0.01 ) ; 45 R K 1958 135 %)
SRR AR . WA RR FER%,3
AR S R L R ) B AR IR Ry B-FAAG (X, ) >3
WA (X)> R R (X,) o b, 18 nT LSS 2 R 50
R4 0.938 3, ULBHEIALAFEE R4, RABIE(H N
0.907 5, KA 50 R E R HA RS —8ohE 28 7
FECHK 2.194 5 %, LIRSS Y G M R AT
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Fig.3 Interactive effects of three factors on the fruit acid

embedding content
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Table 3 The predicted optimum conditions for maximum embed of fruit acid by ridge analysis

fubI[0R =28 Irave: s

JAPR/(¢/100 g)

FAE p1H — — -
B-FR G % FhiE /% FIBEN % TAE IOUE{H
10.15° 0.005 3 5.007 031 0.630 768 1.035 090 333 3.25+0.2

H ra FIRTE p<0.01 /KF LB

FEE 3 A%, [E R B E AR FECY 10.15
(p<0.01) , FHA A1 J5 R ik B4R i 2, v] ARk il
DU SRS A R e SR it AR SRS e
AL R B-IARIRE AR IR 5.01 % . KPS I
0.63 %, BRI IR 1.04 9%, 1 )07 f i iR
Sk 3.33 /100 g Sk T B UEN I S Y R EEYE R 1L
M T EEE 3 Y, 5 RN 3.25 ¢/100 g, %X
B8 5 TR AE #4305 (97.6 % ), DR 06 45 5 5 A A
A BT, 1 FH e R A AR AR SR B L T2 38
HER AT, BT
24 Mg TR
2.4.1 WS TR 20 W T A

T8 R B T T A TR A BRI SR I,
S e kAU KWL A R IR R 3 A SN 2
HEAT IR O T A 25 TR T, e, i U
20 m¥min, BEXGEE 140 °C, LA #ERH#EZ 500 mL/h
KRR o IRIREE IR 4

F4 MEEEAAEETRITARER

Table4 Response surface methodology design and results in spray

drying process

k4 MEAERAALBETRIZHEER
Continue table 4 Response surface methodology design and results

in spray drying process

Sl M 17 (L
WS A PR B i Al Cibpid B/
(m*min) WREE/C #/(mL/h) %
6 23(1) 145(1) 480(-1)  27.9+0.28
7 17(-1) 145(1) 520(1) 24.5+0.19
8 23(1) 145(1) 520(1) 26.6+0.22
9 20(0) 140(0) 500(0) 33.2+0.26
10 20(0) 140(0) 500(0) 32.9+0.31
11 20(0) 130(-2) 500(0) 25.4+0.23
12 20(0) 150(2) 500(0) 19.4+0.18
13 20(0) 140(0) 460(-2)  25.2+0.19
14 20(0) 140(0) 540(2) 24.6+0.22
15 14(-2) 140(0) 500(0) 20.4+0.18
16 26(2) 140(0) 500(0) 26.1+0.25

TR [0S R A A v, o R AR AT T
Tr 20T BERUNER 5 R

K5 BETRIZAUMAERRHRFESRER
Table 5 Analysis of variance of the regression model in spray

drying process

S LIVA(ED
MRS A PR/ B i X (OFi17 50 S =i E R
(m*min) R C #/(mL/h) %
1 17(-1) 135(-1) 480(-1)  24.3x0.21
2 23(1) 135(-1) 480(-1)  27.7x0.24
3 17(-1) 135(-1) 520(1) 27.6+0.35
4 23(1) 135(-1) 520(1) 27.1x0.28
5 17(-1) 145(1) 480(-1)  25.8+0.31

_— _ BB/ %
AIEES t F{H
fipiel -3 932.738 889 -7.21° 0.000 4
— R
A 13.820 139 2,26 0.064 2
B 32.742 083 732 0.000 3
c 6.180 313 5.73 0.001 2
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Continue table 5 Analysis of variance of the regression model in

spray drying process

- BEARAS-26/%
EIEEY: t1H F1{H
ORI
A2 -0.272 222 -7.33° 0.000 3
B -0.106 500 -7.96° 0.000 2
c -0.005 094 -6.09° 0.000 9
28 H I
AB 0.010 833 0.34 0.742 9
AC -0.008 125 -1.03 0342 4
BC -0.006 625 -1.40 0.210 9
R 0.944 3"
B1E R? 0.916 5°
5 REL 51123

T ra FRTE p<0.001 7KL 2 5 b FRTE p<0.01 KF L E ;e £
JRAE p<0.05 7K I i 3,

F2 5 7T O, 2 XTI B RN A 48 g — YT 5 2 XL
i R DA R IR AR 38 R IR T A 15 24 1) 5
IR F R K (p<0.001 ) 5 FE AU — RIS A3 1R
B A 48 B KT (p<0.05 ) 5 85 X 2 19 38 T 350 % il
RIS A AN 2 . AR F (AT 1,3 A
R X R R A AU HEXREE (B)>iFkHE %
(C)>H XL (A ) o F3Ab, I7 2253 i rh S B (Y 1 o
FECR? N 0.944 3, RMEIE(E R 0916 5, KV 5 &
R BA RS B —r ;A2 55 RO 5.112 3 %, Ui
I Y M R A
242 WS R me  T E S AT

PR SRR DL SRR 3 A R 2K
AEEAEF A =4 1 T 5 55 s A A 4 Fies .
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RETT 2 AR RE R AR AR SR A VR T A B A2 ol i A iy
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b. KU 5 R E AR W55 25 T4 A S T AR Y
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Fig.4 Interactive effects of three factors on the vinegar powder

production rate
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HETTSI B E . th&] 4b AT LB Y, K R R
HORPI R RS BEAEHA KRS . i KU AR
SRBLRET , YRR 32 P (R , PR REIL 42 ™ 1, &
BTN Bl SRR AR B IN, 7E —E YE N
BEAR AR 21000, PR B fe i o o AR i 1 XU i
BHE R BRI IR AR, 33X AT B2 T 32 2 [
M, FEWRR TR 5 4, K28 AR S R K
BEILG | 3 AR AR . WA AR S E RIS MR i
R HIE T 20, WA 2] T AU Es R . K 4c W5,

A3 A5 A E — 31 ] PN A XTI AR ) S8 ) 34
TMAS A o A XGR BE ARl 22513k 5 138 “CAn
504 mL/h ZEAG B, BEAR AR 8RB B AL
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19R(Y g ) WAL JERXE(A) FERREE(B) (it
B (C) Ry F AR &, S A A, W E
Y mas =3 932.738 889+13.820 1394 +32.742 0838+

6.180 313C-0.272 2224%+0.010 8334B-0.106 500B>-
0.008 1254 C-0.006 625BC—-0.005 0942

I TE] =SS A5 i) SR G 3 T 2 A A S S A
HREAIR R, ik 6 s,
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Table 6 The predicted optimum conditions for maximum vinegar powder rate by ridge analysis

T B4 A S 7 A

BEHS %/ (/100 g)

FAE p1H
B-FRHiNE % KHiI% PN/ % THRAE LTI RIED
11.30° 0.004 0 20.70 499.6 33.46 32.64+1.8

Ha FRAE p<0.01 K- |3

(p<0.01), FHIEJ 5 RE IR B4 2 , AT FZ SR oK 741
MW TR ZEIE T B3 RIS e
S 25 A% Ry 1k AU 20.70 m/min, R E 139.2 C,
PERHE AR 499.6 mL/h, IR A B4
33.46 %, TERAERNFRAREE R R, B i
32.64 %o, IR BAE -5 B AR #1230 (97.5 %), LA
B gt R SRR B, M TR 7 1T Mk A md 55
TR TS EOEm e, RA AT
2.5 BIRBCRESREEEAN

R AT R TR BSOS, X B (4 8 22 B 5 i
AR JF YA AL ST (ferric reducing antioxidant power,
FRAP)JEATINE , LUABTFIPEA S8 e FUbR 1~ TUR 2R
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Table 7 Changes of total phenolic content and FRAP of Schisandra

chinensis vinegar powder before and after processing
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Study on Microencapsulation of Anthocyanins from Aronia melanocarpa
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Abstract: The micro—encapsulation of the anthocyanins in the Aronia melanocarpa was studied to increase its

stability and added value. Anthocyanin microcapsules were prepared by spray drying with embedding rate as the

index. The process conditions of anthocyanin microcapsules were optimized by orthogonal test and the content of

anthocyanin was determined by high performance liquid chromatography. The optimal conditions for achieving

high embedding rate in the microencapsulation of anthocyanins of the Aronia melanocarpa, as estimated by the
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