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Abstract

As an important flavoring and medicinal material, Yunnan Z. officinale is rich in gingerol, volatile oil,
curcumin and other bioactive ingredients, and its quality is significantly affected by the ecological en-
vironment of the producing area. In this study, the main producing areas (Zhaotong, Qujing, Wenshan
and Honghe) in Yunnan Province were taken as the research object, and the effects of ecological
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environment differences in different producing areas on the quality of ginger were discussed. The
results showed that the quality of little Z. officinale in Zhaotong area was the best, and the contents
of high gingerol, volatile oil and polysaccharide were closely related to low temperature, large diurnal
temperature difference, high altitude and neutral soil environment. Analysis of key environmental
factors showed that gingerol content was positively correlated with altitude and soil pH value and
negatively correlated with air temperature. Soil nutrients significantly affected protein accumulation,
while available potassium was negatively correlated with protein content. Based on the results of the
study, it is suggested to give priority to the development of small Z officinale planting in the area of high
altitude, low temperature and neutral and acidic soil, in order to optimize its quality and enhance its
market competitiveness.
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1. 5|8

/WNE 2 (Zingiber officinale) e 2 B2 )& 2 AL AN, MOy R L E 1R RE R AL ST 2y HIE Y
HABZENEML . PUR. PURSEELEWETE, TN TR EAMREASUR]. Zr/HER
FERF A2 —,  DAHIURy O 2 SRR AN B R 25 A AR R A AT A . i e R
ANERM X, MR IARL) 5 AR 15%, Hrh 20 Soili. i, A 200 A5 DOR A O
PEX (2] AN CEON R AR BT I B RSO, AR AR BRI HfEBh A b 2 K HE R B
Z FHIR I3 T A% 3 B AR

NN B A i, BB S E A 2RI, I RAEE A ST 9% 32 R - ST,
WA T SR 0, P e BT ANRRRE 7 B ah A R R, R I AT TSR T AR RS ARA i
Rzl HAT, AT ARSI AL 22 i B I T B AR R R K SRR
A R T IS 3] [4], SR Z 0 2 KR ER A 1R I Z Ge 20 B A2 R 3R A - A 0

AT G FEIRTUA P AR SR T 22 0] 25 P /N o 2 b R KRG, WA SQ B PR B R 1 5 L i b
ZIAI ORI I ARGt 3R AR ISR BTN FN = B /e 2 O IR, R R
ARACACH = ik PR BERL A KA, BETTHESD 2 /N B2 L R AT Pl b g

2. MMERHE
2.1. WEHH

AR LR R A 2024 4F 12 H R H = B E (26.34°N~28.40°N, 102.52°E~105.19°E). Hi i
(24.19°N~27.03°N, 102.42°E~104.50°E)~ 3 111(22.37°N~24.28°N, 103.35°E~105.39°E) LI (22.26°N~24.45°N,
101.47°E~104.16°E)% 4 MHLIX [/ sE 22
2.2. WIEHE

22.1. SEEEEFUE
I [ S R 50 M (http:/data.cma.en/ ) EEET SR . BRIEZ.. BR0E. FFRKE. SLEF
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)& G 8 i [ 43545 2 A 4i(SIS China: Soil Information System of China)US{#E PU /™ 3 [X - )i
W B pHE. LAY EE. LIBEHETLHRE. 2EASE. AREES &, B S ESHIE.

2.2.2. mRIBFRMNE
K FH RO (i VR (HPLC) I 5 2250 3 & B(6-22 1) [5]; /KZR A ZRME N e 15 R M & & [6]; KMy -
FRERIEI 2 2 A5 7] LR e BRI B (A & & 8]

2.2.3. BIESH
i FH Excel 2016 1C 8 H 15045, H SPSS 27.0 47 2 e MEAAH G M43, K Graphpad Prism 9.0 i
17K
3. BRE S
3.1. FERFMESKEER

B AT, DYANBIX PRI . BRI ZE . A ORI BRI (R S A7 B2 2 R (p < 0.05).
DU 1 X A B AR T 2SR A AR, O 12.20°C, £03 AR 3R iR R s, I8 20.90°C, P4 HE
ZORLLE > ol > il > B g ERIRZEBCOR, N 14.40°C, L0/, A 10.50°C, KA
W > BRI > SOl > 40 A RRRTE Sl B, ik E) 6000.00°C, HHIERAK, N 3357.000C, HPUA
X ARSI > 20y > i > BEE; AR R SO LR, 9 2229.00h, FHIERHL, N 1700.00
h, DUMHBIXARYONSCI > flisg > 20 > WEIE. 546, BRE A g Pk s B s, 0 1950
m A1 2000m, &3 & T SO AL X ; SEREKETH, Z0RE, N 1396.40 mm, 3% & T HAb ="
H1[X (p < 0.05).
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Figure 1. Meteorological data of Z. officinale in Yunnan from different origins

1. ZRNEETE~BSKEE

P 2 WP, DO 3% pH A H3RE AL S & HIRRIE 7 ac i 250 A AR 2k
SEWMAAE—ERER. BEMLE pH Efm, N 6.60, BEE T A =X (p<0.05): PU/NHIX 1%
AR EA —EER, (HIFARE, HIRHE TR A8 ZE R (p<0.05), Hi s, 79 17.00
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cmolkg™, ZLi[#R/N, 4 14.00 cmolkg ™!, HEAIKUCNHIN > HHE > Sl > 2000 R E B R
B, N035%, BEETHA=AHIX(p<0.05); AR EAEMERE, N 35.00mgkeg”, FIBHRIK,
R 21.00 mg-kg ™" H 7 AN £ AT R 50 A 8 B3 (p < 0.05) s TR IE AN SC 1y, 43 54 201.83 mg-kg ™! T 145.19

mgkg .
@, ® 5 © .
E
fﬂ\j 41 g 15}
k= =
£ z s
_H
0 0
(do.s (e) 40 (®
0.4 a -, 30 .
=03 5 %
< g g
B & 20 5
0.2 ﬁ =
=
01 10
0.0 0

W e Scle 2o WLE g sah g W g ol

Figure 2. Soil environment data of Z. officinale in Yunnan from different origins
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Figure 3. Quality data of Z. officinale in Yunnan from different origins
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3 AL, UM I ZEBRER . FERM. ZRMEORSENFAE—EER . AR/
ZIER R SRR PR IOVIRE > dhdg > sl > 2o, A rm/N S R SRR SRR,
N 2.05%, H5HAd = HURE 2 (A7 S 2 R (p < 0.05); WS i 1/ s 224 R B 25 = T B4k
PIANHLIX, 730000 2.85%F1 2.60%; 22 W & & AE A 7] 77 2 (B 47 76 i 25 PR 22 7 (p < 0.05), Hor i idE /s 22
2B e R m T HARMIX, N 4.00%, PUASHLIX 20 &l mERAsCOyEE > fied > ol > 4
s g AL N B AR R, 0N 2.30%, RE ST SOL R ELX .

3.3. ASHERTSmERIERIEXE S

TEZAEART, PIPTE bR 2 (R AFAEAH G LR B 4 on (BB sy, Ui B IX P AN AR 2 [R] R BB 25 1)
B, e — 20 LU BUAN AL M 2= e /N B 22 T AR A 2 (D RO G, A8 B R IENE AT A G e b o 5 1
w4 s, ANEZSTIRAR S PP ARSI Z WA SR T 2 7. b, P RIR 5 Ik %
EEMA R (P < 0.01); BERIEZESFEHRENEZE IEAER, SRR EMEE fAHRE < 0.01);
PRS- R R 25 B K (p < 0.01), S5ERIEZEREEE MK <0.05); ERRKESFETFHS
2 EA K (p < 0.05); G SRR EMEE EMKE < 0.01); L% pH HEH5FKERE EMHXE <
0.05), SHETHRIREEZE KPR <0.05), SHEKEWREZEAMHKP<0.01); HEEFSEZEMTIE
AHUR A EEWEE IEAHRE <0.01); HIEARKBESEIRSEMAE S EEMEZEEHEKEP <0.01);
B S ESENRTE. S5 A EREE FEHXE < 0.01); FHE 758 i 5P 3
ERFIEHK(p <0.05), SEVAGEEMEZEIEMEK@E <0.01); ZHESESFREK. BRIEZEMN
13 pH BAREE IEADC, S8R FIERAE IR K 2R E A p <0.01); RIS ESF
Yot B ZE . 135 pH FIEH R SR EMEE EMX(p<0.01), SHEEEZEAMHK(p<0.05), 5
PR RIR ERRE AR <0.01); 25K, BROIRZE. T3 pH. ZRRAE KM & & 2K
BEIEMK(p <0.01), SHIEZEZEMHK@P <0.05), SEFESIREMEE T K(P <0.01); EAR
TEREFERKE. A HETSHERREIEMHX(@P < 0.05), SHAVUR. A R E 8 5 & 2R

Z AP <0.01).
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Figure 4. Correlation between ecological environment factors and quality indicators
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SRS MRS SR EER K. PIRAREEY, WERONESEEE. FRMMERE
SESEET ALK, XS HBE TR BRI BRREE % KBS AT %
(A R, (R EEUCAE IR =R R, AT 1 035 5 2 R R 2 0] B4, BRI B IR 2545 B
FHATIMBE, WTIRT RS R, (RBE RS, TR IR AT 4 P R HE
T S BRI ) AR AR [10]. ATECZ R, Z00Hh K4 P R, BB R, N2
BRI S BB, BB TR S R AR GO e, X SR L R SR T B
R AR AL 1 170 S BT R 05 20BN 35 R A S S5 B o S X e R T f i, R 5k
ORI, AT R IR TR B 5 A 35 A L 5 VA AN IR 520 12] T S [X 5 B )
B, RSB R, AR TSR A 2

MR S IR L 6 R R K S P32 R /N B 2 R 7 A S . L 7 P ) R
B, HUNEEM SRR A R RS TR R SO L AL M X . i i X AR L 4
SRR, AR 3577 A B 2 VAR S A DS PR BEAT13]. R IR E AR UV-B a4
[14], DABFFIES:, UV-B ALK 42 th MAPK {5 588, RSP iAR Do 3L R 323k, S MRe T H
i e X AR B 15,

R N 25 R A B AR IR FR 40 RO L R b WX 4 pH AT
P RIRTEE, BANESAEME S R ENEEIEME, XAt T A R B R T S A i
(A HURT b, BN R LR, RIS B AR R B, % 25 2 & O B Ry (2
i ) DS PR 161, DRItk 20 i e - T S R T 2 S A Pl s 0 X 45 7 1) & BRI A
A B N S M R A A G R B R R M A BRI A T, TR 5 5 A8 AR BHATP & ).
WG 5 1 33 2R 1 R B[ 17] [18] 0 (E AR RS IR, A & B 5 3R R 2 U6, ATREE TR 1354
TR, X — R RS A J R [19]. BEAh, R P B TR Mk, I
AR ALRE S50, AR 2R KRR SR (99540 HERI[20].

AW TEERIRRGEAT T A ASFREE 75 BN R B, (AL DL R R R : 1) AR o %
V2 —BREEIR T O, AR AT I 2 IR 26 53 W (A IE AR R AU . IR S TR . 2)
(IEHL T PUAMRFMER= X, SR IR AT F AR B2 8 (0358 vk, JEFF IR A K E S el 3) &
TRV 53 FHL M RIRN, RTS8 &2 . ML SR TB, M TR R ER 2 R 7
AT L IR

5. &hig

A TCHIG T BN S P A SR E VIR, JHEITEE: 1) s X RN
A, HmEBiER . FEAMMZ RSB SRR RERRZE . Sl i R R UM G. 2) X
it BRI ZE . T3 pH EANREHOE R0 2 B /N 3T 2 K R BE [N 1, b 32 B 3 B S g 3RO 338
pH 2R FIEMR, 5UREREE IR, 3) LR R. AREHNEZREAR S BEA R
W, EEMETEE SRR E O BTNz RN £ 0 PR A e O T R AR
i, VAR R RRR . PR YE TSR IS A /N s R e, DR THIL R AT 37 384 77
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