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Analysis of Functional Components and Antioxidant Activities of Ruoqiang Grey Jujube after Three
Times of Steaming and Drying
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Abstract: The content of main functional components (total flavonoids, total polyphenols, total triterpenoids,
total sugars, and reducing sugars) and antioxidant activities (DPPH free radical scavenging ability, ABTS*
free radical scavenging ability, and total reducing power) of different grades (special grade, grade 1, grade 2)
of Ruoqiang grey jujube before and after three times of steaming and drying were determined and compared.
The results showed that after three times of steaming and drying, the content of total flavonoids, total triterpe-
noids, and reducing sugars was increased, while that of total polyphenols and total sugars was decreased. The
total flavonoids of grade 1 and grade 2 grey jujube were increased by 32.62% and 26.10%. In grade 1 grey ju-
jube, the total triterpenoids and reducing sugars were increased by 14.76% and 84.35%, respectively, while
the total polyphenols and total sugars were decreased by 7.0% and 26.92%, respectively. After three times of
steaming and drying, the DPPH free radical scavenging ability of all the three grades of grey jujube was en-
hanced. Particularly, grade 1 grey jujube showed the most enhanced DPPH free radical scavenging ability and
the strongest ABTS* free radical scavenging ability. Grey jujube of both grades 1 and 2 demonstrated strong to-

tal reducing power.
Key words: different grades; Ruoqiang grey jujube; three times of steaming and drying; functional compo-

nent; antioxidation
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P oy R ERE S B, mg/g; Cy AR i b OB 1 v

BE, wg/mls MO RE S R, g V O BEBUGRARA, mL; D,

A s AT S B, mg/g; Cs MRESh AT
PERE R, peg/mLs M N FES A, o5 V O PR BRI
T, mLs Ds J i B4
1.3.7  A[FEEEGRAEGT A AT I
1.3.7.1 DPPH H H3LiEFREE 109
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FESRIE, LA Ve R BHE XS BR 2 B8 SCHER[1S 100 7 i T
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Fig.1 Comparison of total flavonoid content
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Fig.2 Comparison of total polyphenol content
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Fig.3 Comparison of total triterpenoid content
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Fig.5 Comparison of reducing sugar content
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A AR, B RS AT, =R = A E
PG — P 9K A SRR B i 4y i Ry (158.68+
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M S 30 S W B s Y e, 3 3 N T 18.57% .84.35%
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BRI, 3 AT g2 PR Ay v Ul A A (45 2 W ot Ry /N o
LRV R | ey TR L RS NI A
AR, AT WFGY R, BN 220 2 B 25 4 U R

AREERH KA DPPH B B EMER

3
Fig.6 Scavenging ability of different grades of Ruogiang grey ju-
jube on DPPH free radicals before and after three times of steam-

ing and cooling
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[ 4 5~15 mg/mL B, —2 KA X DPPH [
A3 B R S LR PRI N s = 7E 30 mg/mLL B B3R 1K
R, 51 H 87.08% .94.86% .95.47% , i =75 =Mkt
FRAT , HB KIGER R0 4 84.05%.79.96% .93.57%,
P AT O, =25 = Iyt A B S X — 20 DPPH H
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Fig.7 Scavenging ability of different grades of Ruogiang grey ju-
jube on ABTS* free radicals before and after three times of steam-

ing and cooling

& 7 ATRN R — S TR 4 = 2K = Ak
FPUE % ABTS* H FH JE A 35 bR E 1 76 iy 5~
30 mg/mlL B BBtV B A3 g i , JEHAE 5~20 mg/mL
i, =% ABTS* [ FH JE A0 75 B R S R 3 5 7k
BEYE R 20~30 mg/mL B, ¥ BR R B AR TRUE , 7
30 mg/mL HFEBR IR BN, 73900 96.84% .98.06% .
98.92%, i — 7% — M AL BRAT , FF L . — G . KA XS
ABTS* [ HH 353 B8 70 31 93.03%.92.89% .96.04%,
PO AT UL, =2 = b BRI 5 A 7] 4 AR ABTS*
H 3 RGBSR A R, SRR — 9 K
ACTE W 5 0 LR 5~30 me/mL X ABTS* [ Fh 523 4
fE 11 1Cso 43914 9.26,10.59 ,6.06 mg/mL, 4 =& =i

5 10 15 20 25 30
Jii VR 1/ (mg/mLL)
B8 SuE[R#E
Fig.8 Total reducing power

8 AT, g — 2 R 4 = 2K = Ab
FRLLS , B JFURE ) 76 R e 5 R 5~30 mg/ml. 5} 359 il
B BN I, DU — G R B SRR T T
LBL L T N R B O R ) S b Y A o) = EO A Rz S E S
W JERE 1 F LT A A i 3.58 i . KAR =W ML R
RE 75 R E T | o 22 T R b, = 5 T R 56020330 ARy
HOR ) S IR A 2 = 78 = WA B LA, — SO B
G N R R B e B R |
FFRL R B A X H A JRURE 7 LA B Tk, R
HA it —2 058 .

2.6 XMW

NGRS TN E A N c S 1Y 94
W R B B S PR TE AR DG T an e 1 iR .

F1 FEAEEZREHZEM BB B SRRERES ESNELEERXES
Table 1 Correlations of antioxidant activity and content of total flavonoids, total polyphenols, total triterpenoids, total sugars, and reduc-
ing sugars in different grades of grey Jujube

i H Jeyiy JsEA = JbE iS5 DPPH-WSERAES) ABTS*-ISIRAES  BULJERE S
ST 1 -0.053 0.616™ -0.756" -0.443 0.689* 0.729" 0.764*
JeEA) 1 -0.288 0.276 -0.447 0.126 -0.192 0.145
B= 1 -0.673" -0.136 0.649" 0.803* 0.678

Juyii 1 0.226 -0.703" -0.728" -0.691"
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TE N AOGTE 35 (P<0.05) = AT DGR 235 (P<0.01)
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