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Abstract: Forty-five different varieties of Perilla leaves were used as raw materials, the Perilla rosmarinic acid was prepared by
ultrasonic-assisted water extraction. Three varieties with high rosmarinic acid content were selected and purified by XDA-8 type macroporous
resin and medium pressure preparative chromatography. The scavenging ability of DPPH free radicals and ABTS free radicals were tested. The
bacteriostatic ability was compared by measuring the diameter of the bacteriostatic zone. The results showed that there were significant
differences in the rosmarinic acid content in the crude extracts of 45 different varieties of Perilla leaves. Among them, the crude extracts of
ZY7-1, ZB3 and DZ-1 had the highest rosmarinic acid content, 7.87%, 7.34% and 7.32% respectively. The ICsy values of DPPH free radicals
were 85.18, 87.22 and 88.45 pug/mL, respectively, and the content of rosmarinic acid was significantly positively correlated with the antioxidant
capacity of the extract (p<0.05). After purification, the content of rosmarinic acid increased to 59.28%, 54.41% and 51.13%, respectively. The
ICs values for removing DPPH free radicals were 15.03, 19.08, 20.91 pg/mL, the ICs, values of scavenging ABTS free radicals were 26.57,
33.11, 36.59 pg/mL, respectively. The inhibitory ability against the growth of Escherichia coli, Staphylococcus aureus, Bacillus subtilis was
tested, showing different antibacterial ability, and as the concentration increases, the antibacterial effect is more obvious. The maximum diameter
of ZY7-1 and ZB3 against Staphylococcus aureus is 12.50 mm and 11.80 mm, respectively; the maximum diameter of DZ-1 against Bacillus
subtilis is 12.40 mm. Conclusion: the content of rosmarinic acid in different varieties of Perilla is different. The crude extracts of ZY7-1, ZB3
and DZ-1 with the highest rosmarinic acid content are selected for purification to obtain high-content rosmarinic acid for biological activity
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detection, which shows that they have good antioxidant and antibacterial properties.
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Table 1 Information of perillavariety

5 %y RIFR F5 %y R R
1 ZB1 NIz 24 ZY72 L&
2 ZB4 L& 25 ZY7-1 L
3 GS A 26 CLX-=2 LG
4 SDH LR 27 CRI BK AT
5 SY BEgs) 28 ZY10 LG
6 cz Rgs) 29  ZYI10T L&
7 ZY10-1 WL 30 DZ L&
8 Dzl WLF 31 ZB3-1 L
9 Ccz2 i) 32 CLX LG
10 SDB L& 33 PXI NIg:)
11 XL LA 34 YN =&
12 ZB4-1 LH 35 ZYIOT-1 WL E
13 YX3 LG 36 TS /R
14 ZY7 L7 37 YX2 LG
15 7Q L& 38 XL-1 NITS
16 HB Tk 39 XL-2 L&
17 QY NIz 40 LN i1
18 ZB2 = 41 HLJ 2T
19 ZB23 =& 2 L EXiN

20 SDB-1 L& 43 HN Ak
21 CLX-1 L5 44 SDY-1 LA
22 ZB3 NIz 45  SDY=2 LA

23 ZB32  LE
1.2 {8 5%
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Table 2 The elution gradient of medium-pressure liquid

chromatography
i i8] /min AEHAR B /%
0~15 5~55
15~35 55~80
35~50 80
50~55 80~90

3 3 HPLC HHFIERF
Table 3 Sample injection procedure of HPLC

A 18] /min RHHAA B Het/%

0~5 20~40

5~10 40~55
10~15 55~60
15~20 60~65
20~25 65~70
25~30 70~60
30~35 60~55
35~40 55~50
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Fig.1 Content of rosmarinic acid in leaves of different varieties
of Perilla
E: AR FEHEATEMH RN GELE N ERE (p<0.05,
n=3), FTHF,
2 Fros AN R i e T AR U5 B DPPH H

HIFEf) ICso, F 1EN 2430.94, p fE N 0.01<0.05, FiLL
ANTR] R ) 5 D5 R A% DPPH H HHFETE R R b
BARZEZES, HEKZY7-1. ZB3. DZ-1 #HiZHW
X} DPPH H HHEEIIE B A T B, 1Cso fE5 014 85.18
ng/mL. 87.22 pg/mL 1 88.45 ug/mL, 1fj ZY10T i
BREE TS, QY IRZ, ICsy 7r7lA 110.36. 105.86
pg/mL.

120
100 c ¢ b c
c £ ¢ €
g 110 g L& .
i i 1
= 90 k k
g k
E
~ 80
S
70
60
50 N S &, g 3 O &, s
PP SUCP ISR P SIS IPIR S RIS Y5
e
E DNy

[ 2 N[E)mPEF RIS EEL SRR DPPH BEIERY 1Cx
Fig.2 The 1Cs, of different varieties of Perilla rosmarinic acid in
scavenging DPPH free radicals
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Fig.3 Effect of rosmarinic acid on DPPH free radical

scavenging ability of Perilla extract
22 RBEBRNE RN

Z KA RZiAL S, ZY7-1. ZB3. DZ-1 $2E)
HRRIE AR IR A o b B 37.30%432.65%+32.02%
Ak JE A Sl E I s ) 2% i A T R A Ak,
B LU L P SE, el T2,
€ FREEA 1 mL, EARREEA S mg/mL, BElitiiE A
15 mL/min, 24903 KT 15 mL/min i (062> 1 FLHE
FERA.

95



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.1

a 3001
250
200

150

mAU

100

50

0

0 10 20 30 40 50
b 200
150

100

mAU

50

Ff 8] / min
c 200( i

150 -

100 |-

mAU

23]

0 10 20 30 40 50
Ff 8] / min
& 4 LRI ESIE EILE

Fig.4 Chromatogram of medium-pressure preparation of

rosmarinic acid standard and Perilla extract
E: a: ZY7-1; b: ZB3; c: DZ-1.
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Fig.6 Scavenging rate of DPPH free radical by rosmarinic acid
of three Perilla varieties
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Fig.7 Scavenging rate of ABTS free radical by rosmarinic acid
of three Perilla varieties
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Fig.8 Correlation between rosmarinic acid content and
scavenging DPPH free radical (a), ABTS free radical (b) 1Cs
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ZY7-1 ZB3

Dz-1

B9 =itk BEHHNERE
Fig.9 Antibacterial ability of three different varieties of perilla rosmarinic acid
E:oar MXIAFHGIPHZCR; b AeFER HRAGIWARLR; o SHEFRATHGIE R,
R 4 TEIRELETFRIEFHRI S HIXEMIITERER d (m)
Table 4 Diameter of bacteriostatic circle of Perilla rosmarinic acid at different concentration (mm)

WA/ KA SR ERH HKA HEFIAE
mgmL  7Zy7-1 ZB3 DZ-1 ZY7-1 ZB3 DZ-1 ZY7-1 ZB3 DZ-1
20.00000 11.60+0.10° 8.20+0.10° 7.20£0.42°  12.50£0.26" 11.80+0.10° 11.10£0.36"  7.80+0.35" 8.10£0.10* 12.40+0.14"
10.00000 9.80+0.36° 7.30+0.20° 6.80+£0.35" 11.70+0.35" 11.50+0.17° 9.50£0.30°  7.40+0.17° 7.90+0.26" 9.60::0.26"
500000 7.10+0.17° 6.80£0.17° 6.50+0.61°  9.60+0.10° 9.10£0.26° 8.30+£0.20°  7.20£0.36° 7.70+0.00° 7.90+0.00°
2.50000  6.80+0.02° 6.20£0.20° 6.10£0.10°  8.80+0.52° 8.40:026° 7.50£0.30°  6.80£0.17% 7.20+0.20° 7.50+0.10°
125000  6.20£0.20% 6.00+£0.00° 6.00£0.00°  7.90£0.20° 7.50+0.10° 630£0.17°  6.60+0.44° 6.90£0.10° 7.20+£0.17°
0.62500  6.00£0.00° 6.00£0.00° 6.00£0.00°  7.20£0.36" 6.90£0.17° 6.00£0.00°  6.20£0.26" 6.00+0.00° 6.40+0.26
0.31250  6.00£0.00° 6.00£0.00° 6.00+0.00°  6.30£0.26" 6.00+0.00" 6.00+0.00°  6.00£0.00¢ 6.00+0.00" 6.00+0.00¢
0.15625  6.00£0.00° 6.00£0.00° 6.00+0.00°  6.00+0.00% 6.00+£0.00" 6.00£0.00°  6.00£0.00 6.00£0.00" 6.00+0.00¢
i Fl—A AR F A TSN LI ERER (p<0.05, n=3).

3 4 H L) ICso (5 74: 15.03+ 19.08+ 20.91 pug/mL;

Gk ABTS H M ICso [H 5 8: 2657 33.11.

ARSI 45 DAN[E] AL TR TSR BRI A IR, I
Kl Foor DPPH H B IERRAE S, % & E ik
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