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Discrimination of Zingiberaceae using FTIR spectroscopy

LIU Yan', SI Min-Zhen>*", LI Jia-Wang™’, LI Lun®’, ZHANG De-Qing"’
(1. School of Physics and Electronic Information, Yunnan Normal University, Kunming 650500, China; 2. Yunnan
Key Laboratory of universities for Molecular Spectrum, Chuxiong 675000, Yunnna, China; 3. Institute of
spectral applied technology, Chuxiong Normal University, Chuxiong 675000, Yunnna, China )

Abstract: We measured ginger Zingiberaceae subfamily six species of two genera and 29 species of plants spectrum
measurement with Fourier transform infrared spectroscopy ( FTIR), and analysed and compared different genra of Zin-
giberaceae and different species of the same genus in the infrared spectrum picture. The combined with clustering analy-
sis of. Infrared spectrum chart peak positions were basically the same, and the chemical composition were roughly the
same. They were composed of carbohydrate, protein, lipid and other biological molecular vibration spectrum band. From
1 800 to 1 000 cm™ for second derivative conduction, the difference were mainly concentrated in 1 7501 400, 1 200-
1 000 cm™ region, the second derivative could increase the difference of spectral peaks, and improve the resolution of
the spectrum. The 1 800—1 000 cm™' the second derivative processing, and the differences of the 1 750—1 400, 1 200—
1 000 cm™ were compared. The absorbance ratios A,/ AL, and A /A, were used to reflect the relative content of

gingerols and diarylheptanoids, and then the data were analyzed and clustered. The results showed that relative contents
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of the main chemical constituents of the plant of gingerols and diarylheptanoids compounds in family and species were

quite different; the relative contents were significantly different in different gera of the same group, but were similar in

different species of the same genus plants. The chemical composition of the sugars in the plant of the ginger family were

composed of many types of compounds, but mainly monosaccharides and polysaccharides. At the level of the family, the

classification of six families and two genera of the family was in agreement with the results of the traditional classifica-

tion, and from the point of view of the spectrum. It is suggested that the group level classification of B. longiflora should

take the time, energy, and more information and further research in many aspects. It can be known that the Fourier

transform infrared spectroscopy combined with clustering analysis method can be applied to the classification of Zingiber-

aceae. This study provides an academic value and a meaningful reference for the classificeation of ginger family.
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Table 1 Sample table and family relationship of Zingiberaceae
£ RE A 13 T 4 BN
No. Name Latin name Clan
1 A55% Alpinia galanga ESIESH
. e Zingibereae-
2 L A. blepharocalyx alpinia
3 BSIER A. kwangsiensts
4 W A. hainanensis
5 VAUNIIES A. pumila
6 L SIIER A. nigra
7 iz e A.conchigera
8 EQIIER A. formosana
9 PSES A. platychilus
10 T Zingiber recurvatum ESy T E
N . Zingibereae-
11 B2 Z. menghaiense singiber
12 [TEIES Z. xishuangbannaense
13 FEAR 2 Z. teres
14 FARZ &R 7. zerumbet
15 EaEs Z. purpureum
16 Fgiie Z. flavomaculosum
17 GEEES 7. orbiculatum
18 F1254E Hedychium chrysoleucum —FEAERZEAC)R
N Hedychieae-
19 MV EAE H. puerense hedychium
20 AE-Yia H. coccineum
21 HZEAE H. yunnanense
22 ML 2248 H. neocarneum
23 INEZAE H. villosum var. tenuiflorum
24 AR 4 Curcuma aromatica ELYiq £y V-
5 Hedychieae-
25 EfJe FA C. xanthorrhiza Zuyrzu::;ze
26 AR 4 C. wenyujin
27 TRAEFEA C. yunnanensis
28 iy R Amomum koenigii E K
Zingibereae-
amomum
29 LT 22 Boesenbergia longiflora  Z2 LM B2
Hedychieae-
boerenbergia

AT B AT - (1)3 400 em™ B 3T B 0% i i
kA TREMAFEAW R E; (2)2 927 em™ [flir
{4 I SOOI FR SN X AR 46 R 85 (3) 1 633 em ™ Y
I W AR T 58 DS SR B SR R T 4 5 (4)
1 516 cm™ FfF I/ AU I A AR I3 22 v 2R B0 19 1 SR 4k 2
(HRAHE%E, 2005) 5(5)1 425~1 300 cm™ I BE AL
Wiy C-H SR M4 HR 3 ; (6)1 300~1 200 em™ i
Rl A U U T ol 2 1 SR Y C-N R 28 C-0 i 4

PREMERIZIN; (7)1 200~1 000 em™ 7 Fl 5204 )&
B2 AR AT ) B A BTAR 5 900 ~ 700 em ! 3 A2
& C-0,C-N.,C-C Ay (25 h ) 4 2l e Wi g (X i
HEEE | 2014) , VU BT B9 L0 % B mok 1L &
Yy A IRRE YR F IR G Rk,

_’/\/\s_—j{ﬁsé

RSB Absorbance

4000 3500 3000 2500 2000 1500 1000 500
SEH Wave number (om™)

K1 LR RAREYRIZIDEIE R AL ik
FA; B O, C. FHHEIE. a. TR
22 b, BHIR; e 2IBRFE, TR,
Fig. 1 FTIR spectra of Zingiberaceae representative species
A. Curcuma yunnanensis; B. Boesenbergia longiflora; C. Hedychium

puerense. a. Alpinia platychilus ; b. Amomum koenigii;

c. Zingiber zerumbet. The same below.
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Fig. 2 The second derivative spectra of Zingiberaceae

representative species
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Fig. 3 FTIR spectra of Zingiber different kinds (a) and second derivative spectra of Zingiber different kinds (b)  A. Zingiber

xishuangbannaense ; B. Z. zerumbet ; C. Z. flavomaculosum; D. Z. menghaiense; E. Z. recurvatum; F. Z. orbiculatum; G. Z. teres; H. Z. purpureum.
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Fig. 4 The second derivative spectra of Zingiberaceae in 1 800—800 cm™ range of cluster diagram
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for Zingiber in 1 200—1 000 c¢m
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