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Study on Endogenous Inhibitory Substance in the Fruit of Gaultheria yunnanensis
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Abstract
Taking Chinese cabbage seeds as the test object, the biological activities of the extracts from the seeds and pericarp of Gaultheria yunnanensis
were measured under different conditions of temperature, solvent, concentration, extraction times and extraction time. [ Result] There were en-

[ Objective | To study the endogenous suppressor in Gaultheria yunnanensis fruit ( pericarp and seed) and where its exist. [ Method ]

dogenous inhibitory substances in the fruit of Gaultheria yunnanensis, and the inhibition effect of the obtained extract on the germination and
growth of the test seeds was the peel extract > the seed extract,aqueous extract> methanol extract. The higher the extract concentration, the
stronger the inhibition ; with the increase of extraction times, the inhibitory effect gradually weakened; the extraction temperature and extraction
time had a certain inhibitory effect on it.[ Conclusion ] The endogenous inhibitory substances in seeds of Gaultheria yunnanensis may be an im-
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portant reason for the long seed cycle and low germination rate.
Key words

3% A R YR TR BY A6 BHE Y I E 2K [ Gauldtheria yun-
nanensis( Franch. ) Rehd. | (- RREHR , BR a7  PER, A /NEE, B
A USRI, BT LR 3 A 4 S T A KR
S AT o BB A MR 5N 3 R
525 22—, R x A S Y R AR | 2 B A
FPT AT TR RIS (R H AT, 2R R B
AR BRI A TR i et A

VAR, BlAE TR I H 25 3G, B AR B 00 128 A1 el 2D B
FIARPREE B , N T HIME ok i A5 H s d 2, A
A AR T RBR A N =2 — 7 Tl il ]
SR MR A K 28, FE B T B R R
REL A A 1 W K R AR A SR G2 35 ., AT 52 0 o1 )
R FEAFAETRSRS SRA SRR R R R
FL PR IR AFAE T e M R I S 3 SR I S
S INAE TSRS R 2R AR VR ke DU 7 b T
PHIRIM R B AT TP FERTIIA S AR b, B
B ERT AR T K 2RI, K BT, N5

HEWHE JMAHRT AR SEF XA B (%44 LH(2015)
7358) ;3 M B P E S E AR A (QZYY-2019-58) 5 5% M
AABPHFRES (B P ES AL KH(2018)132 5, B
P E 25 A3 R (2019)186 5 )

X B%(1985—) , B, M T IA, GHRERHRITF, Mt NF
PH/RAGH TR R EERNARL, « @S, 2, 1§
L HEASFIF AFRAGDAE ARRRASHiF A
RS EE  2021-12-28

EEEN

Gaultheria yunnanensis ; Pericarp ; Seeds ; Endogenous inhibitory substances

PR % , 23R B0 P00 i X ad A S R 57 ) TR
PO S0 P A TRST , NI A 2 6 ) it — 25 A S A A
N EHES %

1 ME5H%E

L1 REeHR EEERLCRE ST, AR TR AT
OYER B FRD A EIRCE . SR (S A S AL R
FRAT]) o 58T I R b4l .

1.2 REH*E

121 RFEREF R RIEBALR P 4 o FREL 2.5 g i 7
T SRE A 10 R, 20 BT 100 mL =i, & A
10 fF 280K, B bt BT AL IR 4R 24 h 398, 1 Bk g5
B SRR 3 R, B I IR, Wk, A 25 mL, 43515
W R 0.10 g/mL {FpF SRR KRB 4 COAF . B
B A7 PR B IR BRI ZE T, PR ZE R e 2, R 5 ik
Jr AT

1.2.2  AEREREH &, FREC10 g BB &R 45
LAy e 1217 5 b R ROR A4S B 0 R, BUE HEFR
FEJK, 0.02.0.04,0.06.,0.08 ,0.10 g/mL [T 25 mL,4 C {4
el

1.2.3  R[RREEAS MR 45 PR 2.5 ¢ BB H AT
FERz 4% 3 45y R, 23 B T 100 mL = A, fin 10 AR5 2%
7K, B, B TR iR 4 12.24 .48 h, 2208, W4, 53 5]
SEAF R 25 mL A5V 0.10 ¢/mL B4R 4 “CIRAFRHI.
1.2.4  R[AR EE IR P & SOEHEDE o 4r BIFREL 2.5 g iF



156 B A

2022 &£

BEMT SRR 3 0,0 1.2.17 JrikAE 25 .35 .45 ClERE
JEIREE TV 24 h i85, TN ZR IR /KE S 42 3 Ik, 59
TEW, e A BIE R R 25 mL,4 CARER .

1.2.5  R[RIUER SR 28 B M . PRI 2.5 g Bl 7.
R A 10 4241207 kiR 12 h 5 S RGeS 1
U PRI S U, 43 B R 2~6 W IERIR AR e X &
25 mL, % .

1.2.6  JEPEGE . SRAIREFRINLRE Rk, 7E RS 2R 1L T3 E P 2
PEAC, 3 BIIMAGE B F R B PR 4 mL fEH T H
SRR & IR IR R T 50 KL/ L, REH AR 3 Uk, FHIZEEK
VEZS AN R . SR QHX—350B & iR 3246, 45 KOEHE 14 h
(JGHRERE 10 000 Ix) JBWF 10 h, 24 h GeitFpF & 25,48 h

*1

I RIAR A IR o % 28 5 = IR A 28 M1 B0/ il i
TEx100%

PR 0 SRS Ao 2 AR i 23 = (1 - AR BB % 2
R/ N HERP & 2E2R) x100% , AR AR Ik 5
2 BRE5HH
2.1 AEEF LR RRN BRFFERKBEE dik 1
AR, 32 B AR BOKIZSRIBON SR 1A A S 58 e MRS
(FFARAEZF) o S IRALAALE , 3B AR T KR B TP R
PO FERRARAT B2 A IR (P<0.05) , {HLZH 8] 22 52 A B
X R AR 7K SR AN A, 4 < 98.78% ;
2R B F SR BRBO0T PSR 1 AR R A ) AR A 2 25 A
VERT, HAMHI 25351 98.18% .99.19% .,

AEAEF LR R B X B FF E KB

Table 1 Effects of different solvents and parts extracts on the growth of Chinese cabbage seedlings

FhFIZHEI Seed extract

SRR Pericarp extract

il R T (&S R [ LTS

Solvent Germination Radical length Hypocotyl length Germination Radical length Hypocotyl length
rate // % mm mm rate // % mm mm

CK 99.33x1.15 a 23.12+1.62 a 4.94+0.29 a 99.33£1.15 a 23.12£1.62 a 4.94+0.29 a

TKIZ M Aqueous extract 50.67+18.58 b 0.20+0.07 b 0.06+0.03 b 0.00£0.00 b 0.00£0.00 ¢ 0.00£0.00 b

FF IR 2 Methanol extract 91.33+7.02 a 3.26+0.73 b 5.06+1.05 a 93.33+£5.03 a 0.42+0.08 b 0.04+0.04 b

T : ISR NG TR 28 57 B4 (P <0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P < 0.05)
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Table 2 Effects of different water concentration extracts on the growth of Chinese cabbage seedlings

FhFIZHEH Seed extract R IZ PRI Pericarp extract

pidi

o vation R W K i i K W K WA
o/mL Germination Radical length Hypocotyl length Germination Radical length Hypocotyl length
rate // % mm mm rate // % mm mm
0 99.33x1.15 a 30.57+4.55 a 6.38+0.88 a 99.33x1.15 a 30.57+4.55 a 6.38+0.88 ab
0.02 96.67+2.30 a 9.33+0.20 b 7.58+1.08 a 98.00+2.00 ab 6.06+0.73 b 7.73+1.39 a
0.04 99.33x1.15 a 8.91+1.60 b 7.48+0.83 a 98.00+0.00 ab 3.92+0.42 be 5.56+1.23 b
0.06 94.00+0.00 a 8.16+0.93 b 7.30+0.72 a 97.33+3.05 ab 1.60+0.12 ¢ 1.14£0.38 ¢
0.08 99.33+1.15 a 691+1.31 b 7.54+0.74 a 94.67+£3.05 b 1.08+0.67 ¢ 0.08+0.15 ¢
0.10 50.67+18.28 b 0.20+0.07 ¢ 0.06+0.03 b 0.00+0.00 ¢ 0.00+0.00 ¢ 0.00+0.00 ¢

T RPN R NG TR 7R 22 57 .35 (P <0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P < 0.05)
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Table 3 Effects of water extracts at different extraction time on the growth of Chinese cabbage seeds

S FhTIZ M Seed extract IR Pericarp extract

=G [H R / . P . .

Fatraction & =4 AR K IS KR AR R

time //h Germination Radical length Hypocotyl length Germination Radical length Hypocotyl length
rate // % mm mm rate // % mm mm

CK 96.67+4.16 a 21.11£5.49 a 5.52+1.00 a 96.67+4.16 a 21.11£5.49 a 5.52+1.00 a

12 94.00£5.29 a 4.96+1.47 b 6.94+1.71 a 96.67+3.05 a 9.44+2.95 b 6.51+0.76 a

24 96.00+5.29 a 5.39+0.77 b 7.66£1.06 a 93.33+8.32 a 8.81+3.33 be 6.14+1.63 a

48 99.33x1.15 a 5.06+0.02 b 7.55+0.42 a 86.67+12.85 a 1.850.61 ¢ 0.90+0.75 b

T [FFUAR NG TR 7R 22 57 35 (P <0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P < 0.05)

£4 ARBEKRRRN B FERKNIZM

Table 4 Effects of water extracts at different temperatures on the growth of Chinese cabbage seedlings

. P FI2 32 Seed extract SRR UK Pericarp extract

i J% e " » N % .

Temperature e A ITT K AR K iRl

o Germination Radical length Hypocotyl length Germination Radical length Hypocotyl length
rate // % mm mm rate // % mm mm

CK 98.67+2.30 a 25.57+0.63 a 6.20+0.21 a 98.67+2.30 a 25.57+0.63 a 6.20+0.21 a

25 95.33+3.05 a 3.74+1.48 b 4.19+1.76 b 71.33+£13.01 b 0.60+0.38 b 0.02+0.04 ¢

35 96.00+0.00 a 3.76+0.49 b 4.76+0.30 a 84.00+4.00 ab 0.64+0.40 b 0.06+0.11 be

45 96.67+2.46 a 4.04+0.45 b 4.40+0.65 a 72.00£15.87 b 1.18+1.03 b 0.46+0.36 b

T ISR NG FREFRIR 22 57 . (P <0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P < 0.05)
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Table 5 Effects of water extracts with different extraction times(12 h) on the growth of Chinese cabbage seeds

— PR L Seed extract SRR Pericarp extract
Fxtraction R H P B B B T
times Germination Radical length Hypocotyl length Germination Radical length Hypocotyl length
rate // % mm mm rate // % mm mm
CK 98.67+1.15 a 32.44+3.32 a 6.00+0.36 a 98.67+1.15 a 32444332 a 6.00+0.36 a
1R Lst 94.00+£5.29 a 4.96+1.47 d 6.94x1.71 a 96.67+3.05 a 9.44+2.95 ¢ 6.51+0.76 a
%52 K 2nd 99.33+1.15 a 18.78+1.58 be 7.16£0.67 a 93.33+6.42 a 6.07+2.73 ¢ 4.45+1.20 b
253K 3rd 96.67+4.16 a 21.90+1.86 b 6.98+1.20 a 96.67+1.15 a 8.05+0.23 ¢ 6.10+0.43 a
2 4 YK 4th 98.00+2.00 a 23.12£2.94 b 6.78+0.53 a 96.67£1.15 a 17.96+£1.20 b 6.85+0.58 a
%5 5 YK 5th 96.67+3.05 a 20.28+1.52 be 6.65+0.73 a 98.67+1.15 a 18.46+1.06 b 6.98+0.79 a
26 6 X 6th 96.67+2.30 a 16.69+1.95 ¢ 6.28+0.25 a 98.67+1.15 a 21.22+2.80 b 6.26+0.56 a

VE ISR RING T Fn 22 8 2 (P <0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P < 0.05)

F6 ARRRRXE(12 h) FERREN B3R FE KB

Table 6 Effects of methanol extracts with different extraction times(12 h)on the growth of Chinese cabbage seeds

. N PR L Seed extract SRR Pericarp extract
B — — - — : -
e B PR T R T T
times Germination Radical length Hypocotyl length Germination Radical length Hypocotyl length
rate // % mm mm rate // % mm mm
CK 98.67x1.15 a 32.44+3.32 a 6.00+0.36 a 98.67x1.15 a 32.44+3.32 a 6.00+0.36 a
1K Ist 92.67£1.05 a 4.82+1.39 d 6.64+1.53 a 98.00+2.00 a 1.55+0.27 ¢ 1.06+0.95 b
%52 YK 2nd 96.67+3.05 a 13.43+£2.57 ¢ 6.39+0.81 a 95.33+3.05 a 20.17£2.99 b 5.31x1.07 a
55 3 %K 3rd 98.67x1.15 a 20.94£2.11 b 6.01+0.17 a 98.00+2.00 a 21.54%2.51 b 6.58+0.90 a
25 4 K 4th 97.33+3.05 a 19.94+1.59 b 6.44£0.50 a 99.33+1.15 a 24.38+2.35 b 6.26+0.77 a
25 5 YK 5th 98.67x1.15 a 19.76+0.90 b 6.18+0.21 a 98.00+2.00 a 24.28+0.67 b 6.37+0.28 a
2 6 X 6th 98.00+0.00 a 19.78+1.36 b 5.84+0.38 a 98.67+2.30 a 24.33+0.59 b 6.62+0.46 a

L : RSN TR R 22 57 B3 (P <0.05)

Note ; Different lowercase letters in the same column indicate significant differences( P < 0.05)
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