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Preparation of Schisandra chinensis and Hippophae rhamnoides Compound Beverage and Its
Antioxidant Activity Evaluation
CUI Mengran, WANG Yanyan, CHANG Xuedong "
( College of Food Technology and College of Wine , Hebei Normal University of Science and Technology ,
Qinhuangdao 066000, Hebei, China)

Abstract: A compound beverage was prepared with dried Schisandra chinensis and fresh Hippophae rhamnoi-
des as the main raw materials, with stevioside and citric acid as auxiliary materials, and the optimal formula
was determined through single factor experiments and response surface experiments with sensory evaluation
scores as an index. With stability as an index, the effects of the additive amount of xanthan gum, sodium car-
boxymethyl cellulose, and sodium alginate on the stability of the compound beverage were studied through
single factor experiments and orthogonal experiments. The key functional components of the beverage prepared
under the optimal conditions were determined, and its antioxidant activity was evaluated. The results showed
that the optimal formula of the compound beverage was as follows : 28% of extracted Schisandra chinensis juice
through soaking, 6.3% of raw Hippophae rhamnoides juice, 15.1% of stevioside and 0.05% of citric acid. Under
this condition, the sensory evaluation scored 95.7 points. The optimal compounding scheme of stabilizer was:
0.04% of xanthan gum, 0.02% of sodium carboxymethyl cellulose, and 0.03% of sodium alginate. Under this
condition, the stability was able to reach 77.85%. The content of total phenols, total flavonoids, and ascorbic
acid in the compound beverage was (36.28+0.03) mg/L, (28.37+0.15) mg/L., and (31.05+0.08) mg/L. respec-
tively. The scavenging rates of DPPH free radical , hydroxyl free radical, and ABTS* free radical were (92.53+
0.26)% , (76.18+0.19)% , and (88.07+0.37)% respectively, indicating great antioxidant activity. The com-
pound beverage had a pure color, delicate taste, no sedimentary or layering phenomenon, and a unique aroma
of Schisandra chinensis and Hippophae rhamnoides.
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2) R E BT« 2 B W 20 SE0 20 3k I i DA ek
BRI B TR T 3R 4% 1:50 (g/mL) sk, 25 °C
123 30 min, 100 “CHE 2 $2 60 min, H 4 |22 k17
F g, F% W fin K 250 mL, 100 °CHH ¥ 12 $2 60 min, JH
4 B2 A E A I UE I R TR R T . PRI
T BT VD R, T VRS R T o At BB S 0 VDR R
H O ALLL 4 000 /min (59585 5 250 10 min 5
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3) WL b IR R R B R —

FLR A, I A — 8 = BTG BT AP ETR , 7o i
FEEE R

4) B 51 5 [ 8 1 5 4P B9 ARORHEE 60 °CL 20 MPa
IS F Y5 10 min J5 A, 10 min,

5)VERE 5 KR K ORHEE RS TR L 135 °Cill = iR
RS JETE 30 14,
1.3.3  BAURHE ik g kit
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(2% 4% 6% 8% . 10%) . i 44 BE 15 I i (5% . 10%
15% . 20% . 25%) . ¥7 15 BR U5 I & (0.02% . 0.03% .
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Table 1 Factors and levels of response surface

P %
KP4 FORFRIR BWEOEET CHBGRT D iEm
IS/ % IS IN /% WhR/%  BINE%

-1 25 4 10 0.04

0 30 6 15 0.05

1 35 8 20 0.06
1.3.4  FaERIR %1t
1.3.4.1 HHEZFKE T

A 3 SCHRAG 2R A T O e A5 B R TV R S
POBHRR A R ) SEA L T R BRI 0.03% (2 FH L 2 4k
Z N 0.02% IFFEFR SN 0.04% ., TE LAY T LIRS & 1
(R)AFE bR AT B PR 2R U5, 25 48 AN [A] b 45 A e 7 %
HRTF VIR A ORI AR E TER R . o B R AR U
JindE 4 0.01%.0.02% .0.03% .0.04% .0.05% , ¥& F K £F
Y Z I M 0.01%.0.02% .0.03% .0.04% .0.05%,
TFRERRAN A I N 0.02%.0.03% .0.04% .0.05%.0.06% .
1.3.4.2 IEZREBET

FH T B — S AR AME 7™ b R B (R R AR B T
FE AT HRZS , DT 52 i L XU | 8 3R 3 44w, HL
V2 MF5E 26 I 52 A e ROk RS R P R 3 R 2
TR —RE A, L K Lok 3 R e Mk T B i,
75 A 2R Y R E T = R =K IEAS IR,
2 KK 2,

£2 EXHBIET

Table 2 Orthogonal experiment design

CES
KP E#ER  FRPESEEM G I BN
I/ % AN/ % I /%

1 0.02 0.01 0.03

2 0.03 0.02 0.04

3 0.04 0.03 0.05
1.3.5 AUk B
1.3.5.1 EIE

TEAFRUES IR GB 7101—2022¢ £ i 2 4 [ F bR
PORLY , e FE 10 2% BT IR 11 2 20 50 9 £ 5 AU N 11
LA N L TR VEAG /N, X R VDR 5K
ALY R R TR ZUIR S AT R4, B

I N B 5 100, B VPE BRI LS 3091,
#3 BERERE

Table 3 Sensory evaluation criteria

i H o bR oy
(20 43) JEIRE 7 N <3 Ko i 2 T Y 0~<10
RES sl 10~<15

b A EAR R CRE ST N s o] 15~20

SE(30 43) FAFRETLES 0~<20

L JFRH RS 20~<25
TR, A TR W AR 25~30

R (30 43) AN BT T A sl S A o 0~<20
B — e, A7 IR 20~<25

FURCBIMR , RS 13, G50k 25~30

HUURAE (20 4)) A2 RITTTE BLGH5h  T 0~<10
YR D VEor ERITTTE LS 10~<15

PORHHZU A 5], JEor ERPLIE RS 15~20

1.3.5.2  FRUE PERIE

SRR I LB, BT e
AR 10 mL T .0, 5 000 t/min 50> 10 min, 78
660 nm A0 e H B0 FT R FIOGIE , LUIZERKES A,
PR R ERENE(R, %) R SR FW R R e e

A,
R:Exmo

A Ay R BT S ERE s AL R B R AR IR
EE
1.3.5.3  HALFEAR AT RE M A 2 i I

pH {ER M pH 10 5 nl S PEEDEY) & 2 e 2
HE GB/T 12143—2008C kI M I ik ) 5 Bk &
M5E 208 GB 12456—2021 & i % 4 E KhnifE & h
SR PRI ) 5 SR 00 S SR FH AR I - P A 2 5 Bt
PRI R & 50 5 2 HE GB 5009.86—2016 £ it 42 4> [H
FARMME B 5 TP BUIR LR 1 I 5 ) 5 6 W R FH AR AR
Wy e vk I 07y R R A oR A R AR W ik
T sl
1.3.5.4  GUEYFE BRI E

B V& B0 E 2 R GB 4789.2—2022( £ i 24 [H
FAnifE B UE Y E R YR BB E ) s K i
M 5E 2 M8 GBIT 4789.3—2016( & i 24 4 [ HAn i 12
o T A 0 2 G B R B TR R R0 5 B0 B S IR
GB/T 4789.21—2003¢ & it DA EY A 50 B E
i IORME 36 )
1.3.6  E &R EALTE EITAN

L 2mL Fe AL HC 7 A B R TV A Ok,
S 23 RAPTAE I Jy R B2 A OB DPPH H FR 5&
(T BR %, 225 88 AR S0 D v D A RORE X 2
H HIEMTERR R, S HBRE ERI 7 kil 2 A 1K
BEXT ABTS* B B 3L MTEBR 3, IF LU & A 0RH
YA TE, A BILL Ve R FEPEXT B . DL R Y
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Fig.1 Effect of additive amount of extracted Schisandra chinensis

juice through soaking on sensory quality of compound beverage
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Fig.2 Effect of additive amount of raw Hippophae rhamnoides

juice on sensory quality of compound beverage
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Fig.3 Effect of additive amount of stevioside on sensory quality of

compound beverage
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Table 5 Variance analysis of the regression model
75 : . . : ) HEKWE M AmE B FE P BEME
002 0.03 004 005 006 B 107313 14 76.65 4332 <0.0001
PRI /% A 165.02 1 16502 9327 <0.0001  **
B4 IrEBRIMENESRAERE MR B 63.02 1 63.02 3562 <0.0001  #®*
Fig.4 Effect of additive amount of citric acid on sensory quality C 1.33 1 1.33 0.7536 0.400 0
of compound beverage D 13.65 1 13.65 772 0.0148 *
212 W T e AB 42.25 1 4225 2388 0.0002
LJE‘EE%%(Y)?W’ME”{\%,%Ti%’?iﬁ?&’(ﬁ% AC 1.21 1 1.21 0.6839 0.4221
K BoxBehnken POMATHIBRIIMAR=A 0 D SR Bl O
R TR 7 58 B AR 4 s BD 58.52 1 5852 33.08 <0.0001  **
R4 MEERKEHTRERER ) 8.41 1 8.41 475 0.0468 *
Table 4 Response surface experimental scheme and results A2 149.40 1 149.40  84.44 <0.000 1 ok
s ! ﬁ%%ﬁ% B‘,,,/,?m%,ﬁ c Eﬁ%ﬁ%ﬁ D b {@E B 239.32 1 23932 13527 <0.0001  **
HR N IR e BhiE S c? 370.89 1 37089 209.63 <0.0001  **
1 0 1 1 0 84.9 D> 305.40 1 30540 17262 <0.0001  **
2 1 0 0 -1 80.3 B2 24.77 14 1.77
3 1 0 1 76.5 KT 19.44 10 1.94 146 03821 A
4 1 1 0 85.5 Al 5.33 4 1.33
5 0 -1 1 0 80.7 SAF 109790 28
6 0 0 1 -1 81.8
7 0 0 0 0 952 T+ RN I i, P<0.05 ;#3285 {8, P<0.01.
; ’ . ° oo e 5 AT R BT AR LR P<0.01, K FI B
0 0 0 4 ) 783 WK, Je I P=0.382 1>0.05 A 35, #5050 iy [l I
1 0 -1 -1 0o 751 FHR>=0.977 4, P2 ZH Ry2=0.954 9, Bk &
12 -1 0 0 1 86.7 Ty R AT EEMERR S BORUALL SRR BE LT TR AT DAl FH A
13 ! 0 - 0 778 BG5BT FFTIN A%- PR 2 08 P23 A 5
o . B o U F ALK/ T LB H 46 8 3 060 A4 1
16 1 1 0 0 734 Wi AL, — U3 : ASB>D>C 5 28 B3 : BD>AB>BC>CD>
17 1 0 0 1 76.9 AD>AC ; —YRI . C2>D*>B2>A2,
18 0 0 0 0 94.3 0 E R IR P<0.05 B, #8755 132728 BT R
. . ° . Lo RS FATEOIGE X M- WA B, 5
o 0 . o L gy HIUABBC.BD, U A B2LC2 D> BIXHEE AT
22 .l 1 0 84.4 AW 520 (P<0.01) , — IR I D, 38 HIG CD H%} sk
23 0 0 1 76.5 BEYE-EHA B0 (P<0.05) .
24 0 1 1 0 81.5 2.1.2.2 fé‘_{i,ﬁ;ﬁﬁ&é}ﬁ
” B N . Lo 5 PR 2 22 A 4 5 0 T )RR 43 0 80
27 0 0 0 0 93.8 5~ 10 7R o
28 0 1 0 77.4 FIE S AT B A A B B3GR 1 i R
29 -1 0 1 0 86.6 FeIE NG BEARAY 3, S5 m A R B, AT A Fi B
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Fig.5 Effect of interaction between additive amount of extracted Schisandra chinensis juice through soaking and additive amount of raw

Hippophae rhamnoides juice on sensory evaluation scores
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Fig.6 Effect of interaction between additive amount of extracted Schisandra chinensis juice through soaking and additive amount of

stevioside on sensory evaluation scores
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Fig.7 Effect of the interaction between additive amount of extracted Schisandra chinensis juice through soaking and additive amount of

citric acid on sensory evaluation scores
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Fig.8 Effect of interaction between additive amount of raw Hippophae rhamnoides juice and additive amount of stevioside on sensory

evaluation scores
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Fig.9 Effect of interaction between additive amount of raw Hippophae rhamnoides juice and additive amount of citric acid on sensory
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Fig.11 Effect of additive amount of different stabilizer on

stability of compound beverage
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Table 6 Orthogonal experimental results of stabilizer compound

E BRI R P ELFAE RN G I S ah

RS Rt wn e
1 1 1 1 74.07
2 1 2 3 76.61
3 1 3 2 60.60
4 2 1 3 67.98
5 2 2 2 61.52
6 2 3 1 65.83
7 3 1 2 66.36
8 3 2 1 77.85
9 3 3 3 76.00
K, 211.28 208.41 217.75
K, 195.33 215.98 188.48
Ks 220.21 202.43 220.59
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Continue table 6 Orthogonal experimental results of stabilizer

compound
. E 8JFIRU F R LA R G iR
P j]l]ii{& 3 f&ﬁ%ﬁjﬁﬁ?% ?{%ﬁ%‘m B/
k, 70.43 69.47 72.58
k, 65.11 71.99 62.83
ks 73.40 67.48 73.53
R 8.29 4.52 10.70

H 2 6 A, £ ke I IO PP E A OB
TE P E YT R GSESF, R E k (175 e fhfa
FEFNERH AN EFGse LR, 24 A EsF.Gs 1Y
ROEMER 77.79% R FIERZ XA F EF,.G o Hit,
BE £ EF,G N B e ) R E A B A LA, B BRI
0.04% & P KL 4k K48 0.02% RSN 0.03% , i
OB BN L ZVAIR, T S, B RS

YRR E R E BT Z 0P W3k 7.

RT BENNEBRFEDN

Table 7 Variance analysis of stabilizer compound

-
W SEEME ) P P B
E B AN 105907 2 52953 23.813 0.040 *
FRRWILLF LR 30.741 2 15370 6.912 0.126
AIIINS
G HFBERRANA A 210650 2 105.325 47.365 0.021  *
PR 4.447 2 2.224 1 0.5

T+ IR EE M L3, P<0.05,

P 2% 7 T T B DA R 9 T S I X R £
FoE M AT 0 R ), PR P AT 4 R AN i 2 e Ok
EVERE AR B3 .

2.3 PRALFE AR AT B S

Xt 43 e A B A5 B TR YA A ORI AT G
T JH A5 T B Ak s R G ) B B A3 1 S 4 2R
£ 8 Fn
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Table 8 Determination results of physical and chemical indexes and key functional components of Schisandra chinensis and Hippophae

rhamnoides compound beverage

BB/ (mg/L) B S R/ (mg/L) PUR LR &/ (mg/L)

S (g/L)

36.28+0.03 28.37+0.15 31.05+0.08

pHH  WHPEFERY & /% B & A/ (g/1)
4.18+0.02 1.

9.50+0.07 70+0.11 6.80+0.05

2.4 AW bR
Fie B AT A5 4 R VD R A R B B 7
<100 CFU/mL, K} B 7 RN 8500 B 3 AR AR o 7
& B R E, A TRy a k.,
2.5 PrAALTE
FR TV A ORI S A TE PR L3R 9.,
9 AKFIREARBAENFY

Table 9 Antioxidant activity of Schisandra chinensis and

[S18}

Hippophae rhamnoides compound beverage

oy TR R/ %
" U DPPH [ ¥ 3k ABTS*H 3
BAEWE 92.53+0.26 76.18+0.19 88.07+0.37
Ve 94.78+0.33 80.35+0.22 90.17+0.08

H 2 9 A1, HR TV & UCE X DPPH A H
FE FEH H RN ABTS* 1 FR SR 5 BR 253501 8 (92.53+
0.26)% . (76.18+0.19) % F1(88.07+0.37) % , .7~ Hi T 4%
S P E e RE

3 #ig

AT 1o 5P R 28 ) 7 T A A S , 7 3 T
TR AR BRI - R TR BT I 28%
YOS IR I 6.3% (EH A HEF S NG 15.1% Fr i
FRUS I 0.05% . 38 &8 B PR 26 A IE A8 30 43 A, 15 3]
RO R BAEE T T % RS N 0.04% R %L
YR AR N 0.02% I FEFR AN IR N 0.03%. 7E

AR T HAS R OB PR 5 B3R R PUR AL TERE
D0 R, BA TR T FIVD A R XU , 25 TR R 75 45
Pl S o, HAT AT 0L B4 7T RS AT & (B
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