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Abstract: In this experiment, Pandanus amaryllifolius Roxb. plantlets in vitro were used as detected material. In order
to investigate the most suitable fertilization formula for increasing aroma of P. amaryllifolius Roxb. plantlets in vitro.
And the volatile components of P. amaryllifolius Roxb. plantlets in vitro were separated and identified by gas
chromatography-mass spectrometry (GC-MS), and the results were analyzed by principal component analysis (PCA) and
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cluster heatmap analysis. The results showed that the volatile components were similar in seven different treatments, but
their volatile contents were different greatly (P<0.05). A total of 21 volatile components were detected, including
alcohols, pyrroles, esters, ketones, furans, furans, acids, olefins and phenols, and squalene, phytol. Among them
2-acetyl-1-pyrroline (2AP), neophytadiene, 3-methyl-2-(5H)-furanone, 2,3-dihydrobenzofuran were the main volatile
components. The average content of the characteristic aroma component 2AP were (48.07+13.14)ug/g of P. amarylli-
folius Roxb. plantlets in vitro, and the treatment 6 (zinc+fertilizer combinations) was hightest to 72.03 pg/g; however the
treatment 1 (IBA+zinc+fertilizer combinations) was the lowest to 31.96 ng/g, and the treatment 6 could significantly
increase the content of the characteristic aroma component 2AP. The results of principal component analysis showed
significant difference between the fertilizer combinations treatment (ammonium bicarbonate + calcium
superphosphate+potassium chloride) and the water treatment, and the main volatile components of the treatment 2 and
the treatment 6 were phytol, 2AP, 3-methyl-2-(5SH)-furanone, 2,3-dihydrobenzofuran, neophytadiene; and the main
volatile components of the treatment 1 and the treatment 5 were ethyl oleate-based esters, 2,4-di-tert-butylphenol-based
phenols, acetol-based ketones. The volatile components were mainly squalene in the treatment 3, treatment 4 and treat-
ment 7. Cluster analysis showed that higher volatile component in the treatment 6 (zinc+fertilizer combinations), and the
volatile component were significantly lower in the treatment 1 (IBA+zinc+fertilizer combinations). There were no
obviously differences in other treated groups. The conclusion indicated that zinc sulfate immersion and ammonium

bicarbonate+calcium superphosphate+potassium chloride fertilizer can improve aroma than other groups.
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Tab. 1 Different hormone and trace element treatments of
P. amaryllifolius Roxb. plantlets in vitro
Qb3 R DEREVR W
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T, 10 mg/L IBA+50 mg/L 1% R S 8 +0.5% 1 B ik
i i P 1% AL
T, gk 1%/ BR S8 +0.5% 5 1 R
4+ 1% 58 fL A
Ts 10 mg/L NAA+50 mg/L  1%BkiR S 5% +0.5% ) T ik
e 1965
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Ts 10 mg/L IBA 1 %05 R S 85 +0.5 % i iR
F5+1% AL
Ts 50 mg/L FifR4F 1% R S 85 +0.5 % i iR
5+ 1% 58 fL A
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Fig. 1 The kinds and relative content of volatile components
of P. amaryllifolius Roxb. plantlets in vitro under different
hormone and trace element treatments
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Tab. 2 Content of volatile components in different hormone and trace element treatments of
P. amaryllifolius Roxb. plantlets in vitro

TRE R assy 7kt Content/(ng-g')
fif[E] RT RI Compound T, T, T T, Ts Ts T,
8.62 1036 afi 0.73£0.07°  0.94+0.03°  0.90+0.09°  0.89+0.03°  0.90+0.02° 1.17+0.04*  0.96+0.03°
8.91 1092 STEE 0.13:0.01°  0.14£0.01*  0.15£0.01*  0.17+0.04*  0.18£0.04* 0.23£0.04°  0.18+0.02°
10.07 1208 2-FAZLTEE 0.03£0.01°  0.04+0.01°  0.03£0.01*  0.05£0.01°  0.04+0.01*° 0.05+0.01°  0.04+0.01°
10.15 1209 S 0.14£0.01°  0.20+0.01°  0.19+0.02°  0.19+0.01>  0.18£0.01° 0.22+0.01*  0.23+0.03
27.10 2116 UiEy] 1423£024°  19.66£0.66°  17.81£0.91° 18.68+4.50™ 20.60+1.09" 22.01+1.44° 18.38+5.15%
36.74 2622 -2 49.83+1.55%  86.80£7.46"  76.68£3.39™ 78.07+9.84°  67.11x1.67° 111.08+6.37" 76.84+2.91"
11.96 1330 2-7.T-1- 31.96£12.76° 3831+3.79°  44.83+2.23% 45.71x0.01% 57.39+10.53™ 72.03£12.42° 46.26+£10.37™
RSN
12.73 1349 L-FLERZBRC) 1.34+0.17° 1.86x0.38°  231+0.19°  3.07£0.13*  2.15+048"  1.90+0.17°  3.39+0.18"
30.30 2142 (@) R Hky- 2204043°  455£0.64°  3.86+0.09°  5.80+0.03°  5.48+0.18"  7.04£044°  6.07+0.09°
T AE
31.87 2251 FEAHIR £ 1k 237+045°  3.68+0.78"°  3.78+0.66"  3.76+0.43®  5.05+£1.43"  4.94+£0.71*°  3.15+0.64°
35.12 2471 il 2.13£0.49°  1.92+0.58° 1.85£0.06°  3.23:0.45°  3.0740.61°  3.52+0.35"  2.08+0.20°
35.68 2521 IR 2T 3.54+0.35°  539+0.15°  4.90£020°  5.35+0.64°  4.88+0.14°  7.02+0.23"  3.83+0.52°
36.55 2570 PR 2T 228+0.75°  4.07+2.44"  4.77+0.89"  557£1.15°  3.80+0.50°  5.35+1.13"  4.16+0.57°
13.06 1303 PR 539+1.09°  10.54+1.40°  12.14+1.12° 143+1.07° 14.024£2.15° 17.87+126" 14.424241°
15.12 1461 e 1532024 2.07+0.17"  1.6240.03*  1.95+0.19®  2.00+0.30™ 2.34+0.17*  1.88+0.21%¢
33.61 2389 23- TSI 11.76£1.52°  22.87+1.33°  19.34+0.64° 26.75£0.73°  27.85+0.79"  33.05+0.20° 27.70+1.31°
22.04 1713 330 (5H)-  8227+1.08° 113.17£549°  94.54x1.55° 95.78+1.80° 110.60+2.63" 122.30+3.36" 80.08+7.80"
Rl
38.73 2954 R WAV 17 2.37+1.07° 3184042 3.63x0.15"  4.65£1.41°  1.1720.30°  1.69£2.53"  3.49+0.49°
26.55 1922 B 34.64+1.147  48.72+1.88™  44.24+3.19% 39.8243.56% 53.01+2.43°  61.05+4.05" 39.24+0.68F
42.73 2865 el 205.92+4.327 236.75£9.43°  417.99+4.69° 535.76+21.05" 267.89+1.907 302.38+6.08° 520.12+2.66"
3242 2318 24-TRUTEHEEBS  1.09+1.89°  0.66+1.15° 1224211 0.92+1.59°  137+237° 141£244°  1324229°

T SRS ARG 5B m A A 22 5 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig. 2 Content of main volatile components in different
hormone and trace element treatments
of P. amaryllifolius Roxb.
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Fig. 3 PCA analysis of volatile components in different hormone and trace element treatments
of P. amaryllifolius Roxb. plantlets in vitro
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Fig. 4 Cluster Heatmap of volatile components in different hormone and trace element treatments
of P. amaryllifolius Roxb. plantlets
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