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Abstract: Amomum tsao-ko (AT) is a medicinal and food homologous crop rich in polyphenols and flavonoids. The
germplasm of AT is relatively mixed, and it is urgent to carry out research on AT germplasm resources and screening of
high-quality AT seed sources. This study aimed to screen and evaluate the content of polyphenols and flavonoids and
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antioxidant activities of laxative active components of AT resources, and to explore the possible factors of component
accumulation. In this study, a total of 57 samples were collected in Laos, Myanmar, Sichuan, Guangxi and Yunnan in
China, and the polyphenol content and flavonoid content of AT aqueous extract were determined by forinphenol method
and NaNO,-AI(NOj3);-NaOH colorimetric method, and the DPPH radical scavenging ability of AT aqueous extract was
detected. The correlation between polyphenol and flavonoid content, DPPH radical scavenging capacity and geographic
factors was analyzed. The results showed that the content of polyphenols and flavonoids in spindle-shaped AT resources
was higher than that of oval fruit and round fruit, and the content of flavonoids in AT resources abroad and Nujiang was
higher than that in other regions (outside the province, western Yunnan, southwest Yunnan, Wenshan and Honghe). The
content of AT polyphenols and flavonoids was significantly positively correlated with DPPH radical scavenging capacity
and altitude (P<0.05), and negatively correlated with longitude (P<0.05) and latitude (P>0.05), so it was speculated that
the accumulation of AT polyphenols and flavonoids may be related to temperature, light, ultraviolet rays and soil mois-
ture. Finally, according to polyphenols, flavonoids, the classification standards were formulated, and the AT resources
were divided into three grades, which would provide an analysis method for the establishment of the AT quality grade
evaluation system. The excellent AT resources were screened by this method as Nujiang samples GS-3 and GS-10 and
foreign samples MDL-1 and MGK-2. This study would provide a scientific basis for the investigation and collection of
AT, as well as the study of origin and evolution, and also lay a solid foundation for the utilization of AT resources and
the development of industry in the future.
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Tab. 1 Germplasm information
s i RE A 45 15273 £y i ES)14
No. Germplasm Location of collection Group Elevation/m Longitude/°E Latitude/°N Fruit shape

1 MGK-1 EA VL B3V = 4h 2000.0 102.48 18.01 Bk
2 MGK-2 EAIE 57 2000.0 102.48 18.01 Bita3]7
3 MDL-1 i) 2 Ay 1518.0 96.54 21.57 Bita3]7
4 YA-1 R E YA A2 T H4h 1500.0 103.00 29.99 I
5 YA-2 ] D ) 1A 2 T 1500.0 103.00 29.99 B ERIE
6 YA-3 H ] U 1|4 22 T 1500.0 103.00 29.99 Y
7 BS-1 TP E AT 1432.0 105.77 23.18 Hit 517
8 GN-1 HE = A SO e B AR patl 1224.0 105.05 24.05 A
9 MG-1 FEZMEE UMD LRSS 1545.0 104.26 22.95 A
10 MG-2 HEZEA MR B S 1545.0 104.26 22.95 WERIE
11 MG-3 T E R SO SO B AR S 1390.0 103.96 2281 WY
12 WS-1 HEamA SN SO TR £ 2086.0 103.86 24.05 Wi
13 WS-2 PEZBEE SN SOLT R S 2086.0 103.86 24.05 Bita3]7
14 JP-1 o E = A L0 N 47 BB & EAR| 1515.0 103.22 2291 [RIERIE
15 JP-2 v ] 2 R AR LTI 4 B BT 1724.2 103.27 22.79 iR
16 Jp-3 P R L0 N 4 B S 1499.9 103.14 2295 291
17 Jp-4 T E AR LN ST R 2 1429.9 103.41 2285 [RIERIE
18 JP-5 T EREE LN 4T B SR S 1579.3 103.47 22.77 W IEDE
19 JP-6 P E B A LN 47 Bk Y & 1507.0 103.22 22.97 WEIEE
20 PB-1 v ] 2 R A L B B A 1473.0 103.69 22.98 W
21 YY-1 =AM T B B S 1136.0 102.66 23.26 W
22 YY-2 T E R LN TCH B F IS & 1615.1 103.07 22.98 Eil 517
23 YY-3 o E = A LN DG H B EHTR S 1937.3 102.96 23.04 W IRDE
24 YY-4 o = B A L0 N G BH BN B & 1485.1 103.04 23.02 WY
25 FN-1 = A L0 N T B 13142 106.82 32.73 Bita3]2
26 YI-1 o R A TR M T B S B b 1300.0 97.56 20.38 WEDE
27 LCH-1 FEZEEEEMNEN B E S 1900.0 98.40 23.34 Bt 517
28 LCH-2 PE M RN B E S 1900.0 98.40 24.34 Hil=317
29 CN-1 P E A BT B T E O IR 1700.0 99.56 2493 LikRIY
30 CN-2 T E AR E T B 1030.0 99.44 24.88 Eit3)2
31 GS-1 P E R R AR BT 1L BRI AL 1515.0 98.71 27.68 Hita3]2
32 GS-2 o E = R A RN BT L B PR 1515.0 98.71 27.68 Eili51A
33 GS-3 P E = R A RN BT B PR 1515.0 98.71 27.68 A
34 GS-4 Pz A T T L BRI 1486.0 98.67 27.74 WERIIE
35 GS-5 P E A A RITM T IL BT 1486.0 98.67 27.74 W IEDE
36 GS-6 P E A R BT BT 1486.0 98.67 27.74 [RIERTE
37 GS-7 o 75 B A TN BT Ll B R T4 1397.0 98.77 27.62 Bita3]2
38 GS-8 o = A BTN T BRI & 1425.0 98.78 27.60 B3
39 GS-9 I E A RITN T BT & 1431.0 98.34 27.87 Eil51A
40 GS-10 P E R ARV BT L BRI 1392.8 98.72 27.67 Hil=317
41 GS-11 P E A RISt L BRI 1397.0 98.77 27.62 WERIE
42 FG-1 HEAEARINEREAA RS 1993.3 98.95 27.28 2T
43 FG-2 HEAREARIMNET DS S 1993.3 98.95 27.28 WhIEIE
44 FG-3 PEZMARIINETRAA RS 1993.3 98.95 27.28 Bita3]2
45 FG-4 TEAEARTMNER RS E S 1424.0 98.83 27.40 WhIEE
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Tab. 1 Germplasm information (continued)

TR Tl REM 25 3k £y i FIE
No. Germplasm Location of collection Group Elevation/m Longitude/°E Latitude/°N Fruit shape
46 FG-5 = A R NAR 5T E A fryin 2463.0 98.90 26.89 Uit
47 FG-6 TEZFEARITMETT RS S 1598.0 98.82 27.44 A
48 FG-7 FEZEERITNERTEEDS S S 1760.0 98.86 27.06 YR
49 FG-8 HEAHERITMEREAARS 1993.3 98.95 27.28 [RERIE
50 LS-1 R = R A AL YK T A 1007.0 98.85 25.88 Yy
51 LS-2 R = R A AL YK T S 1007.0 98.85 25.88 [RIERIE
52 LS-3 P 2 P A R T YK T A 1007.0 98.85 25.88 A
53 YX-1 HE A IR T = H e T 1741.0 100.10 24.33 [RIERIE
54 GM-1 o E 2T A G T S BBk 1159.0 99.76 23.95 i i
55 JH-1 P R P SR N ST 1200.0 101.30 21.60 Lk
56 LC-1 hE R TR 1336.0 99.50 22.24 YR
57 ZY-1 Hh I = A T BB AR 1376.0 100.49 24.10 A

% 3 min, FIH 8 ZJE A (200 H ) i€, 5k
K 500 mL &3k, WL EEE 3K, F&RHE,
FWARLL 4000 t/min #E47 250> 10 min, B EIER
RIS BRI . TR R TR R 3 d, 1535
FAARYET K, B T-80 CukFifTE, &H.
122 gefta sl SR AL 2 Xt
LKD) B AT ARG . AEA AL F S AL
K, fdi ] EXION LC System ( SCIEX ) i E54k
WAH (Y, Wi Waters UPLC WAH (835 4E % H
AL & AT €035 4y B B R 4R I HRb & e
w81, i SCIEX Analyst Work Station Soft-
ware ( Version 1.6.3 ) 2R5E i, ] H#S ) R
FPALS A A B R PR e R e . RS TAE,
HRYEE A EXT L S i T o328, Gt 2alie s
W) 3 B B A A A B

1.2.3 @M h a6k SR/ SC 5K R
RIKEEY R AE TR K 60 HU/NR AR 5 45280
e 25 2 CBEPRFRI R B A BEER K ) B AR A (3%
WR T B 8 mg/kg ). BHPEZAL (BR{-AL 900 mg/kg ).
RO HIE A (R KEEY) 300 mg/kg ). HARE
FIEEZH (BRI 600 me/kg ), HL: 7 dHEE
JE BTN HERE LS, RN B R EROK,
25°C, 12hJ6ME, 12h B, ]38 RN/
K RS I THRA R SR R=
BT VR B /N K < 100% 6

124 $@m4sale BWAEEFE Ik
W38 Z2 13 25 it o AH WL 0.1 mL B8 T 6 B
i (0.02, 0.06, 0.10, 0.14, 0.18 pg/uL ) FIH
HOKIEYIAER (2 mg/mL ), A 0.5 mL 10%4# bk

MR VA TR, 25, B8 5 min, MIA 0.4 mL 8 7.5%
TRIR NI, 257, G E 1 h J5 43 200 pL
FFMWT 96 FLAH, F 765 nm ALK E(E ,
el bR g, HEILERBE TR y=
171.47x-8.3005 ( R*=0.999 ), M4 #r ik i it
Z it
1.2.5 FE@AEAE  KHERI 0.1 mL 2T Xf
WS YA #E( 0.025.0.100.,0.200.0.300,0.400 pg/uL )
IR IK IR (2 mg/mL ), JiIA 100 uL 5%
WAHBR NI, #E 6 min, A 100 pL 10%fH
FREFVAE, 540, #'E 6 min, MIA 1 mL4%%%A
TRAMPEW, BEAT, BCE 15 min, T 504 nm ALK
WAE, hlbrAEmZe, B8t mIa R
7=2008.3x+1.3401 ( R*=0.9992 ), #3 #fbr i il &
T B 5
1.2.6 DPPH A wikiArkst Amix 4 DPPH
L5 bR BE 73R S BB A5, A Sl X IR
WEs . = HEMBRIERE, 1R, iR 25 Cit
e E 30 min, 4000 r/min 20> 5min, K
517 nm, W HL 800 uL Z @I, To/K L BERZE,
ME £ EWIEEEE (A). DPPH H H 3G R %=
[1-(A wi—A wm)/A 51)]x100%, LAFR7AEZE SR
LA AL Trolox it K/RHEAN) DPPH H H A4
BRAE S . W R ARAXITE, #E5 DPPH H
HiERRAE )] (pg/mL) =tRAERTZER Trolox ¥R x
PP BAF (mL ) xFEfE R (g) xFBAE 4L
1.3 HEIE

K GraphPad prism 5.0 %l /€, 5% FH SPSS
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21 HAFRIAH SR AT SR 3T

2 ZBRERW
21 BERKERVIKS DR RIBEHRSH
2.1.1 FERAREM RS >A RAT AR
18 7 3 X B SR SR R AT LA R, S 2] 927
Py o I AT o JEAb PHZE SRR, B 2 Al
I3 IA 46.34%, B35 5 15.98%, AW Y 12.59%,
TR 6.19%, HAER . AV 4.57%,
AT 3.16%, BEEMFEER N 1.62%, H
M2 B T2 B A 9.55%, Hidh, #ES 2
UM 62.32%, I 2/3,
212 FERREHG B HIIE PNENG
S VT 3 2 W38 A D) B AR A . SR VT
HERERILE 1, 52 A4 (67.10%) HLL, #5
BUA (41.15% ) 1Y 55 3 #fE oF S p B 25 F %
(P<0.01); 1M SHIRIZAALL, BHPEL (56.40% ).
TR KPR B A (55.48% ) Fl i 7 5 4l
(59.23% ) Hyssit4fEi R P E 4 & (P<0.05), H
LK B Wy v 790 a2 0 SR A AR TR =
IR A . 503, FEHOKEEY ] DL 2%
[0 N 3 = = = £ € S S E SO o i 1
5 RRA L o PRI I R SR K 4 ) HLAR B A DK
22 BERKRYHRSER

TR Y A E TR, 2 R R
SOKEEYIH EZ RS o il R 57 AN E A T

80
g T .
g T = T
@- é * %k
#3540
=8
L
£
g2 20F
<
@]
0
ZEHA R4 R ER TR
SRR BEd
A3 Treatment

RN G2 A L2 F R (P<0.01);
RN GEBAMIL 27 B FE (P<0.05),
** indicates extremely significant difference compared to the
blank group (P<0.01); * indicates significant difference
compared to the model group (P<0.05).

B 1 /NRFERETHEHEER

Fig. 1 Ink progradation rate in mouse intestines

IRAEY R 2 P BT i, ORISR L X R
AR (3 FEIE ) HAF T DIReME R
HWES

221 ERAKREMN SRS 5T HE R
BRI 4y R 3 2% GiRIE (26 4> ). MHIETE (22
A MBEE (94 ). YiRIE i RoKIEY 21 &
WE 2A Fin, PEamME&ITiE GS-10
(119.44 mg/g ). 4iifa MDL-1 ( 109.27 mg/g ). #
fit MGK-2 (95.45 mg/g) &aiE, R4l 2R
KL, EAM (102.36 mg/g ) 1 E 2 B 49T
4 (65.21 mg/g) WX & RULE & T HALL, Wi
T E = BZLT 2 1% (35.02 mg/g ).

WEEDE Y 22 AR BT, (0 H E = AL T
HE GS-3 (102.04 mg/g ) WYL B & W E W,
HoAt A BT 25 S5 R 18 2, KZ7E 30~50 mg/g Z (],
RORR SR RAG, T YY-4 5 (73.96 mg/g)
Fiwm, SAAmVFBE2ERBAR, WIRRRE 25~
50 mg/g EEIN, BARMmAIL (& 2B ).

& 2C 2 9 MRDERRF B 28 & i, &
e 2 T B = B T LAR 5T L FG-8 (97.38 mg/g ),
EZHI B I MGK-1 (72.57 mg/g) &M,
T o AL 2 P (E D 48.92 my/g,
e T HA 3 4

BAORPE, Y IR G e E ST
Fofh 2 AT . AE 3 R, ESML RN E S
MRILAM Z M & w7 HAE, Z2HS s
58 1 2 E AR MDL-1 ( 25880 5 ) #1 MGK-2
(ZisRE R ), TEZmZILTI AR GS-3 (Hf
B ) A1 GS-10 (ZiERIEAR ), W E BRI
TTENY FG-8 (B ), ST rf [ 2 pg 28 VLR B4
%, I 2 B AT 22 MR R T 0T, B
B ESERILARREM RN ZH S REES,
GELRH], P E SR RITR T, ST R L
Wy i, BB SRR, MR R A Ik
(K 2D ),

222 ¥ERAKEYFE RS HRAKEY
il 5 2 LR 3. T8l 3A~IE] 3C 435N 3 Tl IR B AR
() B A . S ERIE BRI 26 SR, B S
L 400 mg/g A THEZFERILTILE GS-10
(1500.35 mg/g JFN4ifa) = 44 MDL-1( 455.74 mg/g ),
A 7 AFh T A R AE 200~400 mg/g Z (] (A
3A); TEMGIEDE R LA m (K 3B), {UAH 1 AFp
B 200 meg/g, M ESREEILTILE
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Fig. 2 Polyphenols content in the A. tsao-ko aqueous extract

GS-3(343.66 mg/g ); fEFEIE AP b (5] 3C),
LA 2 AP ) B ER & E7E 200 mg/g DL B, 2
[ 2=/ BT AR 5T B FG-8 (343.12 mg/g ) FIEHid 5L
B MGK-1 (225.60 mg/g ), %[, 3 PRI
SR B 25 K, RIS R A 5T 1) B
e U T A 2 AR X5 2 R A R

AT ORI, 6 B B AR Y B S e S 2
[ 22 5 A K, myiEie 5 R, EAMH
[ 2 B VLA Y BT R v T A A, e
[ 2= TN 3 AR R, G RRIE R IR Y B
o 203.21 mg/g, MHEDE RN 117.72 mg/g,
FIEERE, M 146.89 mg/g (& 3D ),
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Fig. 3 Flavonoids content in A. tSa0-ko aqueous extract

23 ER/KIEWH DPPH BHEZKREEAD
=R

FHUKEEY YT DPPH H 375 BREE 1 ULIE 4,
N [E SR A K421 109 DPPH. [ Hh % 4 e 1 43
WIN . YRS A 10.48~18.10 pg/mg ( &l 4A),
WA B B 5 12.49~16.41 pg/mg (18 4B), [BIJE#E
R 13.37~18.03 pg/mg (& 4C), 3 FRIELFAH 2

AT DPPH H H W BRI 16 pg/mg,

390k GS-9( 18.10 pug/mg ) .GS-10( 17.50 pg/mg ).
GS-8 (17.50 pg/mg ). FG-2 ( 16.41 pug/mg ). FG-6
(16.36 ng/mg ). MGK-1 ( 16.96 pg/mg ). FG-8
(18.03 pg/mg ). SMATMF, BEJEFRE DPPH
HHZEERES (1541 ng/mg ) & T 952
(14.67 pg/mg ) FfEIE FIR (14.70 ug/mg ),
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Fig. 4 DPPH radical scavenging ability in A. tsao-ko aqueous extract
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Fig. 6 Correlation between content of polyphenols and flavonoids of A. tsao-ko aqueous extract and altitude
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Fig. 7 Correlation between content of polyphenols and flavonoids of A. tsao-ko aqueous extract and longitude and latitude
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Tab. 2 Classification table of A. tsao-ko resources based on the content of polyphenols and flavonoids
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