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ABSTRACT: Objective To study the nutrient composition, antioxidant activity and metabolite of Clerodendrum
griffithianum from Lijiang, Yunnan Province. Methods The edible leaves of wild Clerodendrum griffithianum were
used as raw materials, and the basic nutrient composition was firstly investigated to explore the antioxidant activity of

Clerodendrum griffithianum. The metabolite content of the samples was determined by ultra performance liquid
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chromatography-orbitrap exploris-mass spectrometry (UPLC-OE-MS) based on the non-targeted metabolomics
approach, and the mineral element content of the samples was determined by inductively coupled plasma (ICP).
Results Clerodendrum griffithianum had high moisture content and low content of ash, polysaccharides and
reducing sugars, total protein, soluble protein and fat; the samples had good antioxidant capacity; a total of 33579
compounds were detected in the analysed Clerodendrum griffithianum samples, and there were 228 compounds with
a match of greater than or equal to 80%, with a total of 29 classes; the 25 mineral elements in Clerodendrum
griffithianum were determined, and calcium, potassium, phosphorus were found. It was found that the content of
macronutrients such as calcium, potassium, phosphorus, sulphur and magnesium was higher than 100 mg/100 g, and
the content of trace elements such as iron, aluminium, copper, manganese and chromium was higher than other trace
clements. Conclusion In this study, it is found that Clerodendrum griffithianum is rich in nutrients and exhibits
strong antioxidant activity, which can provide reference for the further development and utilisation of Clerodendrum
griffithianum.
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VG 3 2R # (Clerodendrum  griffithianum) X 4 FEMS 3E
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L DX 7 o S AR 2 ALy 4 Ok B 2, AT LA
BB R, RAMRBRES, SHNAERRE, R
MRt R AR . VIR ATA BB AR . AR
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%o EHTER XS VU AT A PR BRI | PREE S B A SCE
Fei M, A AR ORI ), (076 e A 1
FEAy . PrEARTEE . BT T RS RS AR
B,

B JEH & 45 1 7K s (inductively coupled plasma, ICP)
BT e A5 P 10 0 7 L ) A SRR A T A AT R A S
AR, BBHRE 5B Tk 5 152 (inductively coupled
plasma-optical emission spectrometry, ICP-OES)Fll H, B &
& B F K BT % ¥ (inductively coupled plasma-mass
spectrometry, ICP-MS)F R )y i BEOR 15 i A U | 5 R BUEE,
I st A6y s BRAEE DY, i A 9 5 o e A e e P Ak
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o R AR ) A A 2 B R, 456 i RO A 0 - 5 43
J5t 7% 3% (ultra performance liquid chromatography-orbitrap
exploris-mass spectrometry, UPLC-OE-MS)I &+ fiy AL i8]
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PERLSY . BrEARIEYE L AR RS . 0TS AR T
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o, BApIRM AR IR D, W LG (s, 7ElE
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1.2 UE5K%F

KDY-9810 L FCE A (U H @ IR ML HL B AR A PR 2
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A B ED); iCAP RQ HUEHE A 45 B TR BTE(L . iCAP
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LA KRN X2 AR 7]); Phenomenex Kinetex Cig
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1.3 LWHE
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(1) DPPH H 235 BRBE

Z M GB/T 39100—2020 { ZfkFLA bt E DPPH
I ABTS i), #EAEZE C R ALK 43 FIEERE A P X i
25 FIXHHR, Jc i 1000 pg/mL 45T V4 3 58 ATV AL 2 5%
FBET & LA, B 0.5 mL £ ZUR BB A B, W
7N DPPH W 2 2.5 mL, R4, #6320 min, SR/57E
520 nm Kb LI E, HEHe A (D)

DPPH [ Hﬂ%?‘ﬁtﬁ%ﬁ/%:(l—%)x 100% (1)

Krfr 4, ARG B -2 BN IWOGE; A,
FEah 5 B R - 2 B TS NS BIWOGAE; 4, KR SRk
K I Ji (R SEAE

()3 A M SLTE BRAE

ZIRSCERIST A, 198RS A 1.0 mL R[S
Y PEE AR RIS ot (AR R C V), AR UK 1.5 mL B
FRW AR . 1.0 mL 9 mmol/L iy E AL SR 1.0 mL Z,

BE- /KA BRVA TR, 37 °C/KISR Y SN 13 min, 7E 515 nm ilE
AR . IR AKX Q)ITE:
Fok F s R o= D0 Bxo B g0, ()
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V0.5 mL, INABERRERZE MR E 2.5 mL, SRJG AT L
AB1%MEEAREE 2.5 mL, IBREI45, 52 cCTIERK
25 min, FMAREE 9% =HZME 7.5 mL, 1125,

HE 12 min, a7 B RE 2.5 mL B3, InA R4l
KZE 5 mL, IHHA 0.5 mL 0.1%M5EL8E W, R . 16
705 nm b Fe il e, DA PR/ N FR B 5 T
133 ®EXARM A FanE

FES I FRECRE S, 3RE 0.5 mL ARTR A P14 E
W, VIR OIE K=2:2:1 (V:V: V)R EL B L B DF S
5 min, #H 4 min, ERIFT 3 OWERAME; HFHEET
—40 °CYKAAh, 1228k 1.5 hy FEAERTRES.OHL 4 °CH
BT, #1716 min £ 12000 r/min 2504080 B FIEW, %
L FRE SO PRI

fofi R 0 550 AR B S (SO R AL A ik AT 0 40
B, {035 FEfd ] Phenomenex Kinetex Cyg (50 mmx2.1 mm,
2.6 pm). JEAHEIEFR SN A HH: 0.01%Z 8K, B R
B2 M6 (101, ViV, RESRILIRIE: 4 °C; #ERAAEL: 2 uL.
Orbitrap Exploris 120 JFi %S AT LLFEHE i 404 (X calibur 4.4)
Beys NiT 90 TR R A . TR PSS BT
S 50 Arb; HBIARFRE: 15 Arb; JREE: 320 °C; S
TEATHEA: 15000, E#RE: BB IH—fLAliERE & 20/30/40;
SAHE: 3.8 kV Bi-3.4kV,

b3 SR B 2 B i mzXML A% 205, fif
FAHEREH R BIPAAER XCMS)HET T @Rk 31,
PR A A TS TR R AT Y T R, SR T
Cutoff {H#E 4 0.3,
134 BEXFAFTYHRAELSETMNE

T WoC RN E Tk 28 GB 5009.268—2016
(EMZREZ R BihZI0RNE ), FRIGE L
FECKETH 22 0.0001 g) T DU 295 A% PIFE, JNASAR 5 mL
R . mIFN T, EERNGENINE, B E TR,
80 °CA#:FF 1~2 h, 120 °CH#EF 1~2 h, FEFFE 160 °C, {474 h,
RN BRI EEW, B REA 25 mL a0,
FHZ> i 1% E RS IR T N TERT N 35 39K, VEIR A I B4R
I 1% 8RB 20, R4 H .
1.4 HUBRALIE

MEHEL 3 K, KA Excel 2016 1 IBM SPSS
Statistics 27 EFIEATEHEACEE, 25 LISE S EEbRfEZE R
7R, % FH GraphPad Prism 10.0 {4 ERE .

2 HREDM

21 BAEXFHENENERCHRSSE

VG SR ATEERE Y FRIL R SRR 1, BERL TP OK S
B, I55(83.5420.41) /100 g, S H B | FTvbE K
A3 BORE 2 o PO ISR EERE TR 437 5 04(5.09+0.02) /100 g,
SRR & 4.4 g/100 g MZEAKR, 187 TRl )il i
WRoy& 5 0.8 g/100 g FUIESRATEAL - ZHHALA A & AL
ik, 1%°4(0.16£0.01) g/100 g F1(0.15£0.01) g/100 g, SAE [ &kt
(5.26+0.18) g/100 g, FIVAMHEER &1 49(5.0240.05) g/100 g
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24 B 1 95.44% R S IR, M(0.71+0.09) g/100 g,

A S SR BRI S L 0.7 g/100 g AHZEAR K . ZEPE A
BERE PRI R B R
®1 BEEXRFEHMEUR DS 2 (/100 g)

Table 1 Physicochemical content of Clerodendrum
griffithianum (g/100 g)

CHp I B oy AR MR SR 7S W)
Sk,

BRI PUIESEH EEAE

Koy 83.54+0.41 T AP E)84.0
WAy 5.09£0.02  BFUESR(EF)4.4. TG (6F)0.8
ZHk 0.16+0.01

buyvils 0.15+0.01

AEPEE A 5.02+0.05

BEAR 5.26+0.18 T YEM () 4.8

JIg i 0.710.09 A1k 3K () 0.7
HHFE NA

TE: NA FoR T, 3% 2 7,

22 AERFHMENEMS

2.2.1 DPPH & w ik i#rkit

DPPH HHIEEHR T EIME R, M5 LA hiA ke
T LA e, e fb AW — 4 DPPH A
d 3k, AR O G0 A0 DPPH-H . 18 5o 002375 T 2 €
JCREAE AL, AT LARIEE AR A AL BE T 5T dn i
1 Fis, PHIEESEAI RS 0~1000.00 pg/mL YEFEPHAT,
DPPH [ 5535 bR Ze b T i v B (3 i 2 b FHa s, A
BRI LUE Y, PHIESEHIRE ST ) DPPH B i SEEBR %
I F BEPE X B4 (A2 R C) o 24 1Y T 2R T4 IOV o o VAR
5% 1000.00 pg/mL B, DPPH [ H 205 KR 25T 79%,
FHL2£ 41036 ¥k FF (half maximal inhibitory concentration, 1Csg)
h 783 pg/mL, fRTFEMAELZHIY 1Cs, fH(1405 pg/mL)™,
FPTSEFTIRBOA M) DPPH A IS REE IR L
WHi%
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Fig.1 DPPH radical scavenging rate of Clerodendrum
griffithianum extracts
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TERFTHR OB FE L B H S IR 38 B Lo ek 3 e o 22
TR, 7R IAE) 1000.00 pg/mL I, PHIESEHTEEL
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Fig.2 Hydroxyl radical scavenging rate of Clerodendrum
griffithianum extracts

~
x
s
>
W
= =
HMN/

223 RERRE

PUTERAT B FRE T W 3 FiR. MR RTLLE
th, BEE VY IESE AR BOR BT R W W s, R R
S TSR, MRk ERF 1000.00 pg/mL B, Sk
JFI7iRE) 1.01, IRFRHMEX YA R C, 530k h HitiE i
HAAEPIAR L, 76 BB R 1000.00 pg/mL A, HiRJH
[[EVARSREYLREN (IR

= P

g =2 KC
Q N\
N\

5 \
2 \
i N\
- N\
2 \
\

D

0.

SRR/ (ug/mL)

K3 PHIESRAH IR R S RE )

Fig.3 Total reducing power of Clerodendrum griffithianum extracts
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2oy 29 2K, A WKER S HAT A= 91(25.89%) . A PR
T HATAYI(11.30%) . EiZ5(10.84%) . TCHLER(9.64%). A5

HE 107 TR Tk I (5.40%) . 5 25(4.27%) . BRKALE1(3.31%) .
FERMHMAEYQR.12%), IR . IRAREH(1.77%) .

TR A5 510 (8.43%) . 2K(6.96%) . THlBEAR(6.58%) BRZE(0.67%) LA K At 5T, TLIE 4.
F2 BEEXFNBLIRELED
Table 2 Part of the metabolic compounds of Clerodendrum griffithianum
T LA PFnZE PR PR CAS AR E 2 R %
1 FIERR . IRFZEI) fenclonine DL-4- 5 RN R 7424-00-2 0.21
2 SR . IKFNZ) 1-deoxy-1-(N6-lysino)-D-fructose DL-KI 14418 617-45-8 0.13
3 SRR . IR L-allo-isoleucine L3525 R 1509-34-8 0.11
4 AR . IKFNZ) L-aspartic acid L-RAH R 56-84-8 0.81
5 AR . IKFIZEY) N-acetyl-L-leucine N- 1L R 1188-21-2 0.25
6 Bk A2 luteolin 7-O-glucuronide AR PR K- 7-O-F A R BR T 29741-10-4 1.67
7 oKL&Y glucaric acid R 25525-21-7 0.20
8 ok bEYIA lactobionic acid FLAERR 96-82-2 1.10
9 ok baYA kaempferol 3-O-f-D-glucuronide UL T A e T T 22688-78-4 0.19
10 i CR-6&digucopyranowl-4.57 - (G068 ZWIRIEBREST gaseres o
11 T 2’ 4’-dihydroxyacetophenone 2A-TFRHIR W 89-84-9 0.16
12 2 5—hydroxy—2—phe;lg/;—4H—chromen—4— SERIL N/A 145
13 [UTES hispidulin [SEN(ES 1447-88-7 0.89
14 i chrysoeriol SREF)E 491-71-4 0.67
15 i luteolin R 491-70-3 5.12
16 [EES hydroxygenkwanin BISEAER 20243-59-8 0.15
17 i apigenin-7-glucuronide TR -T- MR ER 29741-09-1 0.39
18 i vicenin 2 HeRT2 23666-13-9 0.32
19 [{ZES genkwanin SEAER 437-64-9 125
20 128 2,2,5,7,8-pentamethyl-6-chromanol 3’4':%'2’%’5’7’8'£Eﬁ%'m'l' 950-99-2 0.19
e ZRITHIRg -6- T

21 S gingerol e 58253-27-3 1.53
22 g sesamol Z IR 533-31-3 5.24
23 [ 7beta-hydroxylathyrol TRIET AT i 34208-98-5 0.40
24 (S forskolin IR 66575-29-9 0.29
25 i kanshone C H AR C 117634-64-7 121
26 [ ingenol SN 30220-46-3 0.29
27 i glaucocalyxin A WEEH 79498-31-0 0.12
28 [ lathyrol B 7 34420-19-4 1.89
29 AR B FHAT A=) 2-hydroxy-3-methylbutyric acid 2-FRHE-3-HEE TR 4026-18-0 0.53
30 AR B FHAT A=) leucinic acid 2-FRHE-4-F SR 498-36-2 0.20
31 HHLR R HATEY 2-isopropylmalic acid 2-FINISER R 3237-44-3 1.30
32 FHILIR B AT ) alpha-ketoisovaleric acid 3-HE-2- TR 759-05-7 0.16
33 FHLE B AT ) hydroxypyruvic acid 3P 2SR 1113-60-6 1.71
34 HHlig R HATEY 3-hydroxysebacic acid 3-RHEIE R 73141-46-5 0.19
35 FHLR B HAT A ) 4-hydroxybenzoic acid 4 IIRHR 99-96-7 0.40
36 FHLR B HAT A ) 4-dodecylbenzenesulfonic acid A ISR N/A 2.98
37 UL BRI 33 ’4'di2¥g;2z§i'f methoxy)-2- SFRIEITELR 1782-55-4 0.24
38 Bl R HATEY pyruvic acid [ 127-17-3 0.15
39 FHLIR B HAT A ) terephthalic-acid X T R 100-21-0 0.26
40 FHLIR B HAT A ) succinic acid BEHR 110-15-6 0.26
41 AR B AT pyropheophorbide-a FEIBEM2RIR a N/A 0.34
42 AR S H AT phthalic acid A% H iR 88-99-3 0.14
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43 TR K HAT A=) 2-hydroxycinnamic acid AR R 583-17-5 0.15
44 TR S HAT A=) citric acid FrEEIR 77-92-9 1.80
45 TR S HAT A=) cis-9,10-epoxystearic acid THHEI-9,10-PR A RE TR 24560-98-3 0.15
46 TeHlER hydrogen phosphate W 14066-19-4 9.64
9S,10E,122)-9-%% -10,12-
47 PIRRIRR B IATE Y (K ) alpha-dimorphecolic acid OS:105,122) _;iﬂ\ﬁ% ’ 73543-67-6 0.95
O ——— . (9S,10E,122,157)-9-hydroxy- (9S,10E,127,152)-9-¥:4£-10,12,15-
48 EIRRER BHAT AP AE) 10.12.15-octadecatrienoic acid R 89886-42-0 0.24
49 PIRRIRR B IATEE M (K AE) alpha-linolenic acid o- IR 463-40-1 24.70
50 IR DL-3-phenyllactic acid DL-B-Z:FL2 828-01-3 0.38
51 REITR NS, A I (sE) glyoxylic acid TR 298-12-4 0.11
52 REWITRANZS &K EE) 16-hydroxy hexadecanoic acid 16- 555 7K 506-13-8 0.20
53 REWIRANZS G EE) fAHFA (18:3/18:2) PRSI S HENG R G N/A 1.70
54 BITRANZE & YI(KAE) 16-methylheptadecanoic acid SRR 2724-58-5 0.82
55 NRWIBRFNZS S YICIREERAD) palmitic acid PR 1957/10/3 2.83
56 BRI ANZS &Pk 6-hydroxyhexanoic acid 6-FAHEC IR 1191-25-9 0.47
57 BRI ANZE &P E) hydroxyisocaproic acid L-H& R 13748-90-8 0.30
58 REWIRRANZS S PE) methylglutaric acid H LY R 626-51-7 0.42
59 REWTRR AL S HI(rPE) cis,cis-muconic acid B 0 R 1119-72-8 0.74
60 RENWIRANZS &I PE) suberic acid FRR 505-48-6 0.13
61 RE PRI (K 5%) octadecanamide i 124-26-5 4.70
62 RE T BRI (K 5%) oleamide TR 301-02-0 0.19
63 RE T BRI (K 5%) palmitic amide e e 629-54-9 0.47
64 FORLHATEYD 5,7-dihydroxy-4-methylcoumarin 5,7- "Rk A-PET R 2107-76-8 1.09
65 FERE KA wedelolactone IHLAE I AR 524-12-9 0.78
66 TR NI skimmin BT 93-39-0 0.20
" e 0 w PRRER B AT HE1)25.89%
AT TR T7% = AHUER BRI 11.30%
TR RHATAY) | = Fi2£10.84%
FERLAMmEL u JOHLFR9.64%
1 BRITBRFNZE 5918.43%
w [1256.96%
w HIlPERE6.58%
u JENTERIENES.40%
= i15254.27%
w KA EYI3.31%
m AR LHATEY2.12%
w AR . BRAZI.77%
w 7i52£0.67%
u FEAFZICRE0.49%
= GHLEMEY0.37%
= HAt0.34%
= TGF-beta/Smad {55 F i1 550.30%
% 250.25%
0 u S K HATAEY0.22%
1226.96% F LR B AT . %%0.13%
HEA11.30% " BAF. RAFRRRII0.14%
= LR D50.14%
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Fig.4 Metabolic compounds of Clerodendrum griffithianum
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Table 3 Mineral content of Clerodendrum griffithianum

TRInHE PGSR AT E = & (P EE Y BT FARUENCR 7S ) 55—, 28
5 533.00+27.00 147.00 255.00 S fR4li4-15 107.00, SJET 447.00, HFK 555.00
oy 475.00£9.00 4592.00 fif %32 311.00, 1IA&T 440.00
0z 416.00+£23.00 D 418.00, THEF 422.00
i 306.67+0.44
B 195.00+6.00 349.00 MK 183.00, TLIHHL 170.00
e 80.30+3.30 3.20 8.20 THAH: 97.40, FEHT 23.20, TI2JE4: 88.00
el 24.66+1.16
T 23.60+0.57 W IR 14.05, BiKIMSE 3.06, FHATE 10.30
G 11.95+0.46 432 HEFAF 10.35, 2R 17.85
Gl 9.00+0.10 K 9.20, THIE 9.70
® 5.86+0.20
B 5.36£0.27 0.28 THATE 5.49, 1R T 5.50
m 3.69+0.13
™ 3.05+0.17
7N 2.24+0.09
2] 1.26+0.05
] 0.59+0.02
B 0.46+0.02
o 0.300.01
e 0.040.00
BT 0.040.00
B 0.04+0.00
m 0.030.00
g™ 23.05+1.02 JGE 24.04, JBK KR 19.30
" 0.02:£0.00

e WAL pg/100 g, HAMH TR 47 mg/100 g, ***h 1990 FHEA EAR & A& 412 (Food and Agriculture Organization of the
United Nations, FAO)/{H 3t T1 4= 41 21 (World Health Organization, WHO)/[E 5 Jii T~ BEHL# (International Atomic Energy Agency, IAEA) 3/~ [H
PREALUN £ KT R 2N E T I TR, Rl BT M e R, * A HEE RO CR . 353 BHAE R IR B & 3 L

TR

B, HEXREFENE, TERSEATEMBEER AR
(recommended nutrient intake, RNI{8#4R, L 14~80 % BEIAR
VERNFRETL R, THEHIA RNT N 0.8 me/d, £ PG ESE
FEHANEBL 20 go WA, FEEFFEN ST E N
(24.66+1.16) mg/100 g, FBGERE.
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