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Abstract: Perilla (Perilla frutescens) is a traditional edible and medicinal plant in China. In this study, the
main nutritional and medicinal components of medicinal perilla M424 and oil perilla M84 |leaves were de-
tected and analyzed. The results showed that the amino acids in the leaves of M424 and M84 were com-
plete, and the protein contents were 8.62% and 12.67% respectively, which were significantly higher than
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those of common leafy vegetables. The ratio of essential amino acids to total amino acids (EAA/TAA) and
the ratio of essential amino acids to nonessential amino acids (EAA/NEAA) reached the standard of ideal
protein. The contents of cellulose, total sugar and fat of medicinal perilla and oil perilla were 23.84% and
18.60%, 2.84% and 2.08%, 1.53% and 2.39% respectively. The contents of calcium, iron and selenium in the
leaves of two kinds perilla were significantly higher than those of common leafy vegetables. The contents
of B-carotene and vitamin C were 0.38 and 0.32 mg-g™', and 3.27 and 3.03 mg-g™', respectively. The con-
tents of volatile oil in the leaves of two kinds perilla were about 0.765% and 0.312%. The contents of ros-
marinic acid, total flavonoids and anthocyanins in medicinal perilla were higher than those in oil perilla,
and the contents of protein and fat in oil perilla leaves were higher.

Key words: perilla (Perilla frutescens) leaves; nutrition; composition evaluation

L5 (Perilla frutescens) & 3% [E A% 48 25 & 79 F
Y, BAMREE. TSME NI, 2
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JEK B AURL RN A I3 8K B i SR S S I 5L D
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F12013; 20 552009; FRIEHESE2014). HAT, %
TR IR S AT R IR IR AE . RIS
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A RHE R & 45 TF R AR SRt 5
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LI RAZ (P, frutescens var. frutescens) i1 ¥ M84,
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Fig. 1 Basic nutrient components of perila leaves
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%75,
2.3 HREMHEALHM P YMRTESH

X SR IR AT R G R AT A, RS
VIR A R E I3 UL AR B SRR AR
BEAT HHE 24N SR D5 DRI (1) K B e 245 L LB
W EICR L. B Bl S LIRS ENET
PR B . 25 R (EI2) R IN, 25 R R A 28 D5 v g
ErT L 2364712330 gkg ', E T KK
H 3. 205 75 o 80 5 B 43 1) 2 16.96 F121.98
gkg, AW RI2.59M5 53361, AXKMT25MHE
9.39f%. BE AN & B S TR L AT

e g, 2M TR k& &5 nl N 573.75/1242.28
mg-kg ', Z1IA B8k B FE 1 9% 32 14.204% F16.00
%, NEAMI24.94F110.531% , Lty & &
B, 7 69.31F176.02 mg-kg ', B T
KN AR e E4.63F12.33 mgkg !, & T
PSS B Y DN a1 B N e R T = 4 | e
3.21011.23 mgkg !, & Tl & &= & 3EE, 1M H
SEARA AT B i R T AT LA, 2GR
TS Bk S E B e R A TR
I, FAE N BB E RN ERE &
2.4 HAFMAEAMSBAE NERBEERCE
ENH

K3, 25 505 S AR Dy i A - b
HO B NIN038F10.32 mg-g !, AP-THE MES
HEE B HEATRHE M331E 2814,
T TR R T hh. 29K T5 B FH L I 4
EFECEHEBEAMA327FI3.03 mg-g !, 53 LA
Feal, B T HA 3
2.5 ZRAMHA LT R ERFEER S S

I E R R B USRI O, B
R ENESL/ S il e
TR RO (B 1L2012; B FL552016). A4l R
TR, 2 BHE R & 0 90.765%F10.312%,
25 SR T T B X 245 L2 512 (2010) H A E 45 K
AR D TF0.40% 19 /K T 24 F A0 4% 5 2k

®1 M P REERER

Table 1 Amino acids of perilla leaves

R IEUEN SR
ZiF %75 YN ZiFH% TR AT
KA R (Asp) 3.51 6.56 2K TN &R (Phe) 1.02 1.11
247 W (Ser) 2.51 6.15 HE R (Met) 1.81 2.30
BRI (Glu) 2.45 3.68 F5 2 (Thr) 3.63 2.52
HEER(Gly) 6.19 11.62 AR (lie) 2.34 5.62
2H 7 % (His) 1.28 4.40 o2 K (Leu) 9.69 10.17
FE B2 (Arg) 7.82 451 S R (Val) 4.02 7.34
WA (Ala) 2.56 8.00 % R (Trp) 3.95 4.03
JitiZ R (Pro) 7.27 9.90 DR FEBZ(EAA) 31.72 44.05
LI TR (Cys) 1.33 217 ks FHEFR(NEAA) 37.32 59.74
% B (Tyr) 2.39 2.76 M ILRR(TAA) 69.04 103.79

Hi 2 B2 (Lys) 5.26 10.96
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Fig. 2 The mineral elements content of perilla leaves

TH P2 5




1424 TP A B 244 www.plant-physiology.com

045
0.40 T
035
0.30
0.251
0.20
0.151
0.10
0.05

—t—

B-tHEY N E P E/mg-g!

)ik i SR

3.5¢
34}
33} T

2l ] [

3.1F
3.0F

\
2.8+
2.7k

2.6F
2.5

HHRKCE E/mg g™

ki) TH 2R 5

E3 ZHIHHBHAE NEHERCEE
Fig. 3 The B-carotene and vitamin C content
of perilla leaves

LTS B A N 1.178%K10.846%; st 35 Fi &
B 0 N T7.734%F4.395%; 16T = A E N
3.393%H110.914%., TEZj &, ¥R, K
EHR. ST RS ES &S T AR, I
HREHFRSTENMHEIN3 7165, HILaT I,
2R 2 I E R
3 Wit

LR ELG R, BTt Rz m
Fo AR LR XS 2 o E 6 FL T RE Ry
I8 H TR D> (11112012, KA %2016; SHtELE
2017; 36 EF12013; {3 552009) . A58 LA H
Kt R R R TN B, AT o b e R ERE 5
W 2 R, RV T B E S B E, A
FLEG P55 4, EAA/TAA J,EAA/NEAAZE YR/ 1

B, PR B A AR SR A B AR 2 U 2
(1) B AR R 1 b v (2 35 P RD S 141988, 4 1 55
2016). MR ST R SHE RS VIR EER S
RHEFEE . BT IED & & e T W, RE W
R FEE . FREHM e B AR, 24
FAE D5 i IR 2 1 e SRR, 1T i FH 5805 &
BIRZ IR . LRI 2 B85 o- TR
1%, 295 M NR60% e 45, 585 it 5ok v T 105 R B 4
A=, LRy YicR S EEE, L
BIEVP R E I E SR E RS Bk, B AN
TLREITLRIEE P EYR S . JRTH%(2014)
B LS EE S, TRAEES S S
w2 R, BRGNS . (B E
METRGREEMAT REW. LI Hp-iH
o NRSENGE G N3G, 2R
2075 i da; AR RCH S LEARMY, HE
m T HAR S, EIRMMER & . RIS KE R
%, HEA F 8 MRk F IR X B R P A 85y -
L TR SR AT AR R R SR B 97 T A FH (R )
5520105 FREEF2014) . 1EABER, KI5 i
JE(FPH552017)

X8 05 1) 24 ) 2 T Ry BEAT A b, AR 2R
LHERMTERTHIOKT . KGPERBESE
SZAMRRRZE . BUORER . BUOREOL B DA SR IR
oM, O B AR IR R (B K F2 552016, 2017a, 2017b;
FARLE2013), BT I TR A A B
BT A B RO (EAEE52013) 28 T3 4% K
REAR RIS TSIV T AR (B K
F2452017a). M HLAEE TR, ¥ A& 2 2 200
KT 0 2 32w, T AR R i S o KT
B B 22 i (BRAC 3245201 7b) . 58 75 4% il Hh B
23 22 S R, AN R 288 B R A s S A AN
A—(FLKILE2016). FAk, VENZFH B IhREPE R
oy, B RIERTR . BT feE R UKAB-HE b
TG ARG 5 [FIRE 52 2 HURE IR 37 2 ORE
BRI (A AR 552015; 2K 35552017, b). K%
R i DA & R = (B K T2 %6201 7a, b),
MR- 3R S B & & LAF LA & 3 = (1)
1 45E2015) . AHF FUAG L & BT WIS PR,
KTLEBPEZEGHBHE MR PR




TR P g I IR N 2 R Y 1425

Jiiiige AT f ik — BT

BN ES Wi = ENEDiN: T LT WA EES S
IR IR P ISR L, 2
PRI SKE . HAagEREE. BRlEE 7Y
/v L AN - SN N 7 N TN TN S B N
YA RO R DL B 25 H R v T R
75, HM 2 AR AR AR R AT 5%
JHEHEE . MR EASE. DAER
PP LR SR T AT, HRAYMRER
1, FE SR B TWSCRAT R, A1 v 8 B
oA FH 7 b O R T A A%

& & ik (References)

Bai XY, Zhao Y, Liu HL, et al (2012). Cotent comparative
study of total sugar, reducing suger and soluble polysac-
charide in ginseng from different regions. Chin J] Modern
Appl Pharm, 29 (1): 39-42 (in Chinese with English ab-
stract) [F 5%, B4, X155 (2012). AR HAS
TS IR JERE AT A 2R S B LR .
B AR FH 252, 29 (1): 39-42]

Chinese Pharmacopoeia Commission (2015). Pharmacopoeia
of the People’s Republic of China. Beijing: China Med-
ical Science and Technology Press (in Chinese) [[E %%
JZE 61 22(2015). e NRILATE 254, Je5t: g
ZIRHH R

Deng MY, Zhu Y, Wu DH, et al (2018). Mineral content and
nutritional value evaluation and risk assessment in veg-
etables. Food Res Developt, 39 (9): 97-102 (in Chinese
with English abstract) [XB&HE, J4<0N, 578 245(2018).
G A I N B TR PN B TR &
W5 K, 39 (9): 97-102]

Feng RJ, Lu PH, Sheng ZH, et al (2009). Study on antioxi-
dant activity and phenolic constituents of perilla extract.
Lishizhen Med Materia Medica Res, 20 (5): 1165-1167
(in Chinese) [, Bl H, BEIRIES(2009). LT
B A is i Sy B B 7. I B2 [ R [ 24, 20
(5): 1165-1167]

Gao Y, Kang Y, Li X, et al (2017). Studies on Compound Con-
trolled Atmosphere Technology of Perilla Leaf Storage. J
Northeast Agric Sci, 42 (3): 39-43 (in Chinese with En-
glish abstract) [fFH, L, 2H55(2017). KIHE&
SR CREER AT AL bR Bl 2, 42 (3): 39-43]

Guan M, Ma XY (2007). Determination of content of pB-car-
otene in B-carotene capsule by spectrometr. Life Sci In-
strum, (3): 42-43 (in Chinese with English abstract) [5¢
1, H5/hiE(2007). Gt e B E B- % N R IR %
B-THEE RIS &, AR A, (3): 42-43]

Guo XQ, Chen XL, Yang CM, et al (2014). Study on the nu-
tritional components of Perilla leaf. J] Anhui Agric Sci, 42
(20): 6603—-6604 (in Chinese with English abstract) [ 5%
T, BREEEL, MEMEE(2014). RIS TR TIA. %
Al RL 2, 42 (20): 6603-6604]

Huang D, Yan F, Liu DY, et al (2010). Properties and ap-
plication of perilla extract. J] Anhui Agric Sci, 38 (10):
5094-5096 (in Chinese with English abstract) [EFt, ™
F7, XK FAF(2010). 5L T5AR U RS B R 2 B
AR, 38 (10): 5094-5096]

Huang ZS (2006). Traditional Chinese Medicine. Beijing:
People’s Medical Publishing House (in Chinese) [k it
(2006). o, Jbat: NRBEA L ARAL]

Jin SC, Liu ZW, Shen Q, et al (2016). Amino acid and free
amino acid composition analysis in Guizhou perilla
frutescens leaf. ] Mountain Agric Biol, 35 (4): 13—17 (in
Chinese with English abstract) [4x47 i, X4, Tha4E
(2016). 5t ML Ty vh B LWL S ilfe o A L R & B i
A A2 4R, 35 (4): 13-17]

Li M, Ren LL, Wang X (2018). Development of fermented
beverage and distillate spirits of perilla leaf. J Tonghua
Nor Univ, 39 (4): 17-23 (in Chinese with English ab-
stract) [2 8], AENIIE, £57(2018). %75 K EEUCRE
TR A BIF A 388 AT 5 22 B AR, 39 (4): 17-23]

Li YL, Guo XM, Fang Z, et al (2007). Analysis on nutrients
component of 15 vegetables in Hebei. Chin Agric Sci
Bull, (4): 98-100 (in Chinese with English abstract) [Z%
EEE, RIFEL, 7 IES(2007). 15PN EESEE 7R VR
i E A 2ETE R, (4): 98-100]

Li YL, Song CH, Wang LY, et al (2008). The comparison of
the nutrition composition of vegetable varieties. Northern
Hortic, (10): 64-65 (in Chinese with English abstract) [
TN, REARE, L5 (2008). A FISEI RS E IR K
S dEJ7 [EIZ, (10): 64-65]

Peng G, Zeng YN, Li HY, et al (2017). Comparison of nutri-
tional components and free radical scavenging activities
of seven vegetables sold in Shenzhen. Guangdong Agric
Sci, 44 (10): 1318 (in Chinese with English abstract) [¥%
Wi, B0, 2R354 (2017). RYITRIT B35S
B B B REBRIE PR L. TR AL, 44 (10):
13-18]

Pu HY, Li YQ, Li M (2009). The functional ingredients and
product development of perilla. China Food Addit, (2):
133-137 (in Chinese with English abstract) [Jii i, 2=
SEIR, ZEHE(2009). 5 I8 D RE TR AR 2> K L i TF R
o [E £ SN, (2): 133-137)

Shen Q, Shang ZW, Yang S, et al (2017). Research progress
and development potential of Perilla frutescens. Guizhou
Agric Sci, 45 (9): 93-102 (in Chinese with English ab-
stract) [JL#F, i &, MARSE(2017). KI5 EHEYIHIBF




1426 TP A B 244 www.plant-physiology.com

FUk R Ko R 1. st AR, 45 (9): 93-102]

Wang HJ (2015). Study the stability of Vitamin C by ultravio-
let spectrophotometry and determination of the contents
in several kinds of fruits, vegetables and juices (disser-
tation). Taiyuan: Shanxi Medical University (in Chinese
with English abstract) [ Eif§££(2015). E4M 6t E %
WFFE 42 R C AR E P AR AN R b 5 & I (5
LB 30). RJE: i PEEERER 2]

Wang J, Xue S, Zhao GH (2013). Comparative study on chem-
ical components and in vitro antioxidant capacity of es-
sential oil from different parts of Perilla frutescens. Food
Sci, 34 (7): 86-91 (in Chinese with English abstract) [+
f, B, B E(2013). 5 TRAN R AALAE i B 2> S AR
SNTUEALRE T EL I 7T B R REE, 34 (7): 86-91]

Wang XP, Li M, Zhang MQ, et al (2013). Resources collec-
tion and leaf color diversity analysis of Perilla frutescens
(L.) in Guizhou province. Chin Agric Sci Bull, 29 (10):
132-136 (in Chinese with English abstract) [ FAlIEE, 25
B, REEEAR(2013). SR IR BEURISCER DA St 2 A
PR AT, P AR 2R R, 29 (10): 132-136]

Wang Y, Zhang YL (2018). Comparison of the content of total
flavonoids in the stem of Perilla frutescens from differ-
ent region and the study on extracting process. Shanghai
Med Pharm J, 39 (13): 76-79 (in Chinese with English
abstract) [£2%, SRIAFI(2018). A3 [F 7= Hh 58 75 A% o 4 3
B B EE A R I L Z 5 2. iRy, 39 (13):
76-79]

Wei CL, Guo BL, Zhang CW, et al (2016). Perilla resources
of China and essential oil chemotypes of Perilla leaves.
China J Chin Materia Medcia, 41 (10): 1823—-1834 (in
Chinese with English abstract) [, FFEAK, 5k EE
S5(2016). o [E 5 75 B A A A S 5 R AL 2 Y
5. HE R EE A&, 41 (10): 1823-1834]

Wei CL, Zhang CW, Guo BL, et al (2017a). Research on ef-
fects of chemotype and components of Perilla frutescens
leaf volatile oil I: different phenological periods. China J
Chin Materia Medcia, 42 (4): 712-718 (in Chinese with
English abstract) [ZLH32, TR, ZEHEREF(2017a). 55
TR A 2 BRI 28 23 S DR SR AR TN R A Kk
B P E 2 AE, 42 (4): T12-718]

Wei CL, Zhang CW, Guo BL, et al (2017b). Research on influ-
encing factors of chemotype and components of Perilla
frutescens leaf volatile oil II: different leaf maturity. Mod
Chin Medicine, 19 (8): 1170-1175, 1186 (in Chinese with
English abstract) [, 5K B, 285 MhEE(2017b). 4
IR R AL 73 R A 27 B S i PR 3R R T LTy AN [
A R EEAR 2, 19 (8): 1170-1175, 1186]

Wei W, Gao TT, Tan Y, et al (2014). Antibacterial activity of

different parts of purple perilla in vitro. Herald Medicine,
33 (2): 149151 (in Chinese with English abstract) [,
G, R B AR(2014). TR AL ARSI 1 .
B2 SR, 33 (2): 149-151]

Wen CX, Liu LD, Hu Y, et al (2012). Comparison of the con-
tents of medicinal components of Perilla frutescens. J
Hebei Agric Sci, 16 (9): 64—67 (in Chinese with English
abstract) [If #5575, X R Lk, H1Z55(2012). KI5 wIEM 2
PRS2 2 He s I db AR E, 16 (9): 64-67]

Xiang F, Jiang AN, Xiang J, et al (2015). Dynamic accumu-
lation of flavonoids and B-carotene in leaves of Perilla
frutescens at different stages of development. Sci Technol
Food Indust, 36 (14): 143—146, 151 (in Chinese with En-
glish abstract) [[FI4, VL2240, B2 (2015). A[EA4F
SO B-HEE bR A IR S AR, & Dl
BHE, 36 (14): 143-146, 151]

Xiong SM, Zuo XF, Zhu YY (2005). Determination of cellu-
lose, hemi-cellulose and ligin in rice hull. Cereal Feed
Indus, (8): 40-41 (in Chinese with English abstract) [fi&
H, AR, K L(2005). FEre i, Lo
FORAR TR I E . AR B SR, (8): 40-41]

Xue S (2012). The research progress of chemical composition
a physiological activitiesion essential oil from folium
perilla. Food Res Develop, 33 (3): 235-238 (in Chinese
with English abstract) [E£111(2012). 875 - H§ 1L 2%
ooy M AR AL . It R S KR, 33 (3):
235-238]

Yuan JJ (2017). Major nutrients an sfunctional properties in
perilla frutescens (dissertation). Hangzhou: Zhejiang Uni-
versity (in Chinese with English abstract) [#E£:13(2017).
R EEE TR ML DI RERFE (A AL S0). B : i
MPNE

Yuan YL (2013). The extraction of natural active ingredients
and applied research in perilla leaves (dissertation).
Shanghai: East China University of Science and Technol-
ogy (in Chinese with English abstract) [71 £ #(2013). 4
TR RARIEVE Lo R IR 2545 B (A ie 30). |
W AR TOR )

Zheng QX, Du MX, Xu XQ, et al (2012). Determination of
B-carotene in 15 vegetables by high performance liquid
chromatography. Food Sci, 33 (14): 238-241 (in Chinese
with English abstract) [, #1585, 142/ 50%5(2012).
o RO E R I 1S PP SR I B- A bR,
2, 33 (14): 238-241]

Zhu ST, Wu K (1988). Nutritional evaluation of protein. Ratio
coefficient of amino acid. J Nutrit, (2): 187-190 (in Chi-
nese) [k M, SRI(1988).  FHIUE FRMMEA AT 23
FR LU A0 B IR AR, (2): 187-190]




