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Abstract: [Objective] The epidermal wax serves as the primary barrier for plants against external envi-
ronmental stresses. It plays an important role in preventing water loss from the plant epidermis, inhibit-
ing pathogen invasion and extending the storage period of fruits. Currently, many studies have been con-
ducted to regulate and control the synthesis of the plant epidermal wax, with the aim of increasing wax
content of plant and subsequently improving the plants resistance to adverse external environments. Ex-
ploring the influence of exogenous reagents on wax content and chemical composition in mango can

provide a reference for the synthesis and regulatory mechanism of exogenous reagents on the wax of
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mango leaf epidermis. [Methods] In this study, the saplings of two mango cultivars, Chiin Hwang and
Tainong No. 1, were used as materials. One-year-old saplings planted in the experimental base were se-
lected, and all saplings were managed according to conventional field measures to ensure consistent
growth conditions. After the mango saplings completed sprouting, the upper and lower epidermal surfaces
of the light green leaves at growth stage were respectively sprayed with 50 mL of melatonin (100 pmol-L"'
MT), palmitic acid (150 pmol-L" PA and 200 pmol- L™ PA), and their combination reagents (100 pmol-L"'
MT + 150 pmol - L™ PA and 100 pmol - L' MT + 200 pmol - L' PA), while the mango leaves in the con-
trol group were sprayed with the same amount of clear water. During the process of preparing exoge-
nous reagents, melatonin and palmitic acid were separately dissolved in a small amount of absolute etha-
nol, and an appropriate amount of OP-10 emulsifier was added to assist dissolution. After thorough mix-
ing, ultrapure water was added in accordance with the molar concentration ratio. Approximately 1mL of
absolute ethanol was used for each 1 L of exogenous reagent, and approximately 20 uL of emulsifier
was added. Three mango saplings were included in each treatment, and three replicates were set for
each treatment. The exogenous reagents were sprayed every two days for a total of three times. On the
seventh day after the exogenous reagent treatment, three leaves of the same position were taken from
each plant. The wax of mango leaf epidermis were extracted using the chloroform dissolution, and the
leaf surface area were measured using the portable leaf area measuring instrument. The n-tetracosane so-
lution (10 mg-mL™") was used as an internal standard. The epidermal wax extracts were dried by the ter-
movap sample concentrator to obtain the crude epidermal wax extract and undergo derivatization reac-
tions. The wax content and chemical composition of mango leaf epidermis were analyzed and deter-
mined by gas chromatography-mass spectrometry (GC-MS), and statistical data were analyzed to inves-
tigate the influence of exogenous reagents on the wax of leaf epidermis. [Results] The GC-MS detec-
tion results revealed the epidermal wax of Chiin Hwang and Tainong No. 1 leaves was mainly com-
posed of aliphatic compounds (alkanes, alcohols, aldehydes and fatty acids), terpenoids, esters, and oth-
er unclassified compounds. The PCA results showed that for Chiin Hwang, PC1 and PC2 were 34.8%
and 28.6% , respectively, explaining 63.4% of the variation; for Tainong No. 1, PC1 and PC2 were
44.1% and 24.8%, respectively, explaining 68.9% of the variation. Different exogenous reagent treat-
ments exerted specific regulatory effects on the wax components and contents of mango leaves. The
wax of leaf epidermis of the control group sprayed with clear water was 9.72 pg-cm” for Chiin Hwang
and 11.76 pg-cm” for Tainong No. 1. After different exogenous reagent treatments, except for the Chiin
Hwang leaves treated with 100 umol - L' MT + 200 pmol - L' PA mixed reagent where the wax content
slightly decreased, the wax content of leaf epidermis with other treatments increased. Among them, af-
ter treatment with 100 pmol - L' MT + 200 umol - L' PA, the ester wax compounds of Tainong No. 1
leaves increased by 11.95 times, and its proportion in the total wax content increased from 23.59% to
87.88%, with total content increase by 3.2 times, which was the main reason for the total wax increase.
The 150 pmol - L' PA reagent could increase the content of aldehydes with carbon chains of C28, C29
and C32 in the wax of Chiin Hwang leaf epidermis, and the terpenoid compounds in Tainong No. 1
leaves. The effect on increasing the wax content of both mango cultivars was significant, with increase
by 1.87 and 2.05 times, respectively. [Conclusion] Different exogenous reagent treatments can change
the carbon chain distribution of aliphatic compounds and the content of each component of terpenoids in
mango leaf epidermis, influencing the variation in the total wax content. The 150 umol - L' PA reagent
can effectively increase the total wax content of both Chiin Hwang and Tainong No. 1 mango cultivars.
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Table 1 The content of wax components on mango leaf under different treatments (pg-em™)
i o g by Fi 2 i 2 AR TR FES (BN HoA B
Variety  Treatments Alkanes Alcohols Aldehydes Fatty acids ~ Esters Terpenes Others Total
&8 CK 1.51+0.15b  1.25+0.24 c¢d 1.20+0.65bc  0.04+0.01 d 3.82+0.30b 1.85+0.18 ¢ 0.06+0.02a  9.72+1.50 bc
gh““ 100 umol-L" MT ~ 2.04+0.12 ab 1.65+0.45bc 0.9240.05¢  0.16+0.02a  4.43+1.36b 1.67+0.05¢ 0.12+0.06a 10.98+1.71 b
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150 pmol - L™ PA
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Fig. 1 Principal component analysis of wax components on mango leaf after different treatments
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3 (£5) Fig.3 (Continued)
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W 5T AR I 3 B- 7 B S B 110 200 pmol - L PA
100 pmol - L' MT+ 150 pmol - L' PA #1100 umol -L"!
MT+200 pmol - L™ PA ZbER2H 1 p-75 ) I 55 & 53 01)
A 0.98 ug-cm?,0.42 pg-cm’,0.38 pg-cm’s 7E X
b &R 1S AT SR Fr 3R B 5T b R A B - B R

NGl AR AE B A A B A 3 A R I, e & 0.76~
1.53 pg-em’s ANREAE SR AT S Fr 28 HE 0 o 1)
&8 0.36 ug-cm’, 150 umol - L' PA 11200 pmol - L
PA 4b B AT 208G o H & B 2 0.52 pg em’ M
0.62 pg - cm?®, HAh AL FE A B 1%k 54

*2 AEAEEREEERUANSE

Table 2 Content of terpenoids after different treatments (pg-em™)
A puseil - EHB DL-o-4 &8y B S-EWIGE  p-EWIEE o BREEE AR
Variety Treatments y-Tocopherol ~ DL-a-Tocopherol Squalene p-Amyrone  S-Amyrin o-Amyrin Friedelan-3-one
&8 CK 0.14+0.01 b 0.07+0.02 a 0.06+£0.01 ab 1.27+0.13b  ND ND 0.36+0.07 b
Ehlm 100 pmol 'L MT ~ 0.15£0.04b  ND 0.08£0.01a 1.42+0.11b ND ND ND
an,
wang 150 pmol - L™ PA 0.26+0.04 a ND ND 2.00+0.18a ND ND 0.52+0.03 ab
200 pmol - L PA 0.13+0.04 b 0.10+0.04 a 0.05£0.02b  2.22+0.56 a 0.9840.23 a ND 0.62+0.12 a
100 pmol - L' MT+  0.11+0.02 bc ~ 0.08+0.01 a 0.04+£0.01 b  0.69+0.29 ¢ 0.42+0.09b ND ND
150 pmol - L' PA
100 pmol- L' MT+  0.06+0.01 ¢ ND 0.08+0.02a  0.63+0.05 ¢ 0.38+0.04b ND ND
200 umol - L' PA
G419 CK 0.14+0.04 ab ~ 0.07+0.01 a 0.05+0.01 bc  0.42+0.03cd  1.01+0.11¢ ND ND
;am(l)ng 100 pmol-L'MT  0.16£0.02ab  ND 0.0840.01a  1.42+0.34a 1.2440.22 ¢ 1.53+0.14a ND
0.
150 pmol - L PA 0.17+0.03 a ND 0.0840.02a  0.86+0.14b  11.47+2.15a 1.23+0.21ab ND
200 pmol - L PA 0.10£0.03 bc  ND 0.05£0.00c  0.45+0.05cd  9.31+0.93b 0.95+0.10bc ND
100 pmol - L' MT+  0.12+0.02 abc ND 0.07+£0.01 ab  0.60+0.26 bc ~ 0.30+0.03 ¢ 0.77£0.29¢  ND
150 pmol - L' PA
100 pmol- L' MT+  0.08+0.00 ¢ ND 0.06£0.00 bc  0.24+0.01d ND 0.76£0.02¢  ND
200 pmol-L* PA
3 W @ SAAREST IR SEI R, -2 E B EE TR
* !

ANTRIREAI I 2 B el o 2 73 222 S K, 451l - i
SRR SR TR et 2 Bt o 2 B e L 017 ot
o K 0 IR 56 R BRI Py R B o 3 B
RANEERAL AW 70 T3 7 AR FE AN K FE - 3% B il ot =
B T 2 EH R OR DR RE T S
R BUE R AR IE D9 5 = 3R R S K
WEAR & Rk BE T P R B S A e 7y LA e
KRR A AR FEARRF T AR
R B 5 T e e AV SIS PR ik i A 22 73 B B HE
B, B S LUB R RE N T, 5 S AT T 4h
R—H5, WIS BAERHEYID U RE IRDT
o JEL T AR T SR 0, SR AL S Bl o )
ARSI o KB R I P 2 B0 oA I 8 s S A 5
Vo, BAEAT R R R SRR RS B
13 \DL-o-"E B 1)« 1 8 ) o - A HE A -2 S R I < -
RS T A A A A2 AT SR mR RSN 9 ) 2 R
WEW. Forb - IR o~ 7 B TG o A I T
AT SR O =R 2 SR S o B AL
Yoo ZEH B AN S 0 T AHRAE IR AR BT

dr R AT R R AT DU R, DL-a-2E & 1y AT
FEPRFAT ST R it T Rr U 2, (RS B3R AT
SR et o o A e 0 BRI, 9F HLAE 150 pmol - L
PA AbER G S A R A B . AL, TEAT R
R R ISR IN B T ER AN/ 8 H AR 4 2R )
Jio AU AR B L Cle M1C24 BRI N FE . £
SEUEMFE R CIATC23 WM BIEY, ETE
Ab FRZH R PR AAT SR S e i o b G B R AR . AR
T 9T 45 B3 B 150 pumol - L PA &b B AT $2 5 4 S5 AT R
IH 22 R 0t i R C28.C29 I C32 I RAb A I & =
i R A R RN 3 A IR W e, AR
C16 1 C18 g I & (1) M2k & B s Feik, C16 #1 C18 fi
JI5 B AE N 5T X gk — 2B A A S B K C20~C34
(B AR W s B ) B BE AR T R B 12 1 AN )
W25 . ARG 2 ZLE I AN IR R A U T2 0
I — R R A B AE , B S B2 A R DL K
2 — RAAEE G SR, A AR AR S, K&
REZ5H 7% . MT a] L2 R385 1)
AW XHE P B, B B R SENR I, &
BEIWRERMTET 2 WE R, nli@Ea b ks m
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SRUE 5 HMJFAR R E MR AR IR A B0 R SR ety 2 B e 145 1043

A UM 9% 3 [ MYB94. CER6 CER10 F11 TA6-SFT I
TN i o B, T SR AT S AR N K S 3 B
1555 , B H LA T PRI MT 1T DASE A i
S8, 5O — 8. PARHEYII A KT 5
Wit PR VR E A O, B0 R 8 S5O IRIE 7 R IR, PA KT L5 R A
ST T AR AR AN AR T S A K
PRI . AHIF T 45 SR 7, 150 pmol - L' PA b2
AT SR e o 5 R PR v AR 3% 200 pmol - L
WRPE BRI Hmr ik B2 () PA AL BRI D T he e
B, B HEWT PA KA SR IR K2 R AR AE — N d ik
FE TR P ek v e T S AT SR 2R R IR ) S R, AR B
100 umol-L"' MT+150 pumol-L"' PA 43,100 pmol - L
MT-+200 pmol - L' PA AbFEXT 4 1 5 AR R
s R 2 B AR T RCR BB , R R AL 3.2 £, o
Bt @ b 7 64.66% , TR R G S &I T
11.93 1% . A HF 773 B MT kb B AT DA _E 88 K % A
U7 TR 5 S B A% 100 3 TR KCS 5% il 172 380, 2 3
W MT R BER T 1 5 o7 B4 R 14 I, T v 9
P& B PA FI T e KA Bos 4, AT A MT 145 51 2R
Rt o3 5 RS SE o A T 5 i A 7 AR R R IR i 2R
tb&¥. 1 100 pmol - L' MT+200 pmol - L™ PA X} 4>
JEA RWA AR, vT e 2 B AN R Aot
ANV FE R BUR L AAAE 22 5 . LR BT
il 15 5 Bt SR E -

IRERY I AR IR SR S AT R R B R
A B BB T B 10~15 d, ZEH LEAHE 5T Ab
PRRIS 5 B A ZM BE R, B 2 AW 10, Hah 34Kk,
H e — IR SRR ] 7 do HTEETEAR
AIF 5 o B RSO S IR A BEGE AT SR 2 R i o
(R, 376 9% 1 REL o A 2 PR A IR = RO AT SR i, B AE
AR I L i 5 I T AR e AT SR e L CE R R SR
PROLHEIR T . BRI, 5 0 A B AR S SR A
e IR A5 7 W it 1) R U A A 2 e i B R AT
AHSC IR HH ) , 45 A il A 2 B 1tk gk — AR A il e
T7 %, SR AR, RO AR e bR I PR A
HH R A AN RIS L AR ) ol 3 A 2R A 38 55 T
BRI OR3P B B, FEHSPUAE AR S ALPE SR L R AP
1B SR B AR e 557 AR AR S TR, A
T 5. 225 SR B 38 5 gt it & MR R mT DA SR AT SR
0T B AN Gy, 3 T S R AT SR KA AR M A A
VB IRIRE JT o AHIE TS5 SR Ja LR Fe AR
XA SR Py 2 Rl o PR R A E AL T 2%

4 4 B

ANTR AR TR Ak B T A AT SR e A I
B PRI B o0 A R DS Ak S W B, AT 5 T
R . 100 pmol- L MT =200 pmol - L' PA £
FARFIRT G AR 15T SR 2 He i o7 2 2 IR $2 T2
R R, 150 pmol - L' PA X & /B MG 44 1 5 A
U SR R 22 R et o1 2 B R 4R TH IR S L4
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