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Analysis of Soluble Sugars in Ophiopohon japonicus Tuberous Roots and Fibrous roots by Gas Chromatog-
raphy-Mass Spectrometry

LIANG Shengting'*, GENG Zhao’* , GOU Yan’, ZHONG Lian>, HE Chengjun®, REN Yijie'*, FAN Zhongxi',
YANG Lei’ , LI XiaohongI ", ZHU Wei’ (1. College of Food and Biological Engineering, Chengdu University, Chengdu 610106,
China; 2. MIIT Public Service Platforms for Industrial Technological Base, NUPA Key Laboratory for Quality Evaluation of Traditional
Chinese Medicine ( Traditional Chinese Patent Medicine) , Sichuan Institute for Drug Control ( Sichuan Testing Center of Medical De-
vices) , Chengdu 611731, China; 3. Thermo Fisher Scientific ( China) Co. , Lid, Chengdu 610041, China)

ABSTRACT: OBJECTIVE To establish a method based on gas chromatography-mass spectrometry ( GC-MS) for simultaneous de-
termination of a variety of soluble sugars in Ophiopohon japonicus tuberous roots and fibrous roots and to analyze the differences in the
soluble sugars by multivariate statistical analysis. METHODS The optimized two-step derivatization method of methoxylation-trimeth-
ylsilylation combined with GC-MS was used to determine the soluble sugar components in 18 batches of Ophiopohon japonicus tuberous
roots and fibrous roots. And the differences in the components were analyzed by multivariate statistical analysis, and the sweetness val-
ues of the tuberous roots and fibrous roots samples were converted according to the contents. RESULTS Eighteen kinds of soluble
sugars were identified and 14 kinds of them were quantitatively analyzed in the tuberous roots and fibrous roots of Ophiopohon japonicus.
It was found that the ingredients of the soluble sugar components in the tuberous roots and fibrous roots of Ophiopohon japonicus were basi-
cally the same, and the average of the total contents of the 14 kinds of soluble sugar components were also basically the same
(88.76 mg - g~ in tuberous roots vs. 85.66 mg - g~ in fibrous roots). However, there were some differences in the contents of the
components, and the contents of D-( — ) -fructose and in the fibrous roots were significantly higher than those in the tuberous roots, while
the contents of D-( + )-sucrose in the tuberous roots were significantly higher than those in the fibrous roots. The results of multivariate
statistical analysis showed that tuberous roots and fibrous roots could be significantly differentiated by the determination of soluble sugar
fractions. The difference in sweetness values between tuberous roots and fibrous roots was small by conversion. CONCLUSION With
high sensitivity, good precision and accuracy, GC-MS is able to distinguish a variety of soluble monosaccharides and disaccharides with simi-

lar structures, and realize the accurate characterization and quantification of a variety of soluble sugars in Ophiopohon japonicus, and provi-
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ding a basis for the study of soluble sugar fractions in different parts of Ophiopohon japonicus and its further development and utilization.

KEY WORDS: Ophiopohon japonicus; tuberous root; fibrous root; soluble sugar; methoxylation-trimethyl silylation; gas chromatogra-

phy-mass spectrometry

&, HARHE Y 2 A [ Ophiopogon japonicus
(L.f.) Ker-Gawl. ] T 1A, Sy il K b 24,
WRH BRSBTS A A O Tha . R
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B8, ZEAWEHRZ, A 500 2R FhE
P, 7F 2006 4F i i [ 5 o s B R B R S R At
iy [ SRR AR S A 7 o T AR SR 4 P R A
M AR R T I, A E A R R
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RATCE S Z 2 bRt 2B IE 081 22
AIFRRB B IRE Sh EAEF S T R,
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SR, PR, 7 B 2 A AT R MR R A AT R
GERIRETT , st R HLA o 22 4 o 45 1 A5 il o
FEM IR R, A, AR R B YRR,
R L S S Rt T AT R o5, DR Ik, 3o 2 & B
R AT PRI 20 BEAT 0 BT RF T 6 T )11 2 4
F T R A T X

FLRI, Y00R (33 55 4% Rk B8 IBFHHR th T
BT AORERE T, W AE o 207 AT o P 45 O 5 R 1) D
DO BRI, TR B AR IR E BRI S S R A
S M D T 5 1 R A 20T 25l 455 44 A0 A1) 7T 9
Wio SR EIE-FOEE AR (GC-MS) [ HA S
FRLTE 1) 43 B3 BE 1 RIS 2 BE T, © R A0
25 5 IRBEREAS oA A LA S S Y R
THT AR R S i 5 PR E BT ST
Hr A )2 I Sun 2840 5SS kA
0325 K HUM R (HPLC-ELSD ) | M €5 3% -/
T3 i B B B % ( LC-ESI-MS/MS) #1 GC-MS $7
AR LT AR % 5 8 ol FOEBE , DA W AR
F HPLC-ELSD £ LC-ESI-MS/MS, GC-MS & 143 #r
UYL ) Acanski 27°°0 GC-MS T A [ 26
FUZS YRS P TS S R 23, 38 5 LA A TR
H R 2EL 4 I 45 S bR TR 32 FR 434 BT S BAR T) ip
KW 2y Tl i v 9 S K v AR 3%
RAE RPN 38 H EEAT CS-MS HEAT 207 i 7 22
SRR AT A A B A 5 T T W A B HE R
PERFERT A, HRTHT GC-MS 2047 i 17 28
VERI 3 I MR R P A 1, Ferp B TR IR 57 4
PR WS B PEREST G R R IR
LW R T X R S AT A

ABFFE LA 3 4 YR AR J BF 58 %4 %, R F
GC-MS X 1|22 4 HaT i P4 2 EAT 2 PR E 4
B, A T30 BT )1 22 AR il B AT P 4 -
SRR AP I 1, 45 B 2 TR T
SRR FIZUAR (1 22 55, A )1 22 & 0 e U 255 )
25 TSR R £ T & SR BSR4

1 # #
L1 fl&

TSQ 9610-TRACE 1610 % GC-MS ( % [&] Ther-
mokisher 23 F]) ; SEG-021H HUAf (1 Vhp 5 il 52 34 58
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WA FRAF]) s YF-150B FE43mm rh 258 AL (B
LT 25 P BR 2 F]) s Multi Reax 2278 1 Jié
PP a (75E Heidolph 23 7] ) s KQ-500DE 8 A5 i e
(B 1EF 2 H]) s Turbo Vap LV ZMAYL (Fi it Biotage
5 F]) 5 CPA225D B R (75 [E Sartorius 24 F]) o

1.2 KA

N,O-XU( =W HerE 3k ) =5 S W (kg ;
H AU R TR 3k L M mE L L S B OE O e (A0 AT
ali)  IURE 2 2R D->F 2L ([ 25 48 B k230
A BRAT]) s D-1 30 | L-FR A5 L- LAY D-( + ) -
RS OB ER T B AL 22 A R R ) 5 D-( + )% 2
Wi D-( + ) -ARWE . L-BT hi 715 D-#% 88 . D-( - ) -1
Bl D-H E LB 0 N- S BE-D-2 5L A A b
AHERE | D-H #5 B  D- 1L B0 B (L =99% ) |
D-7i%8%-1,2-" C, ( 2 [H Sigma-Aldrich /A %)), 52
TRk Oy Aok, BCH Milli-Q K 44k £ 48 (Milli-
pore, ) ,

1.3 &

18 b7 & PR FIZARAE & 2023 45 4 F R Y
JNEE AT =6 B2, BB X, HAA—
EMARERME, FEMEE IR LIRS 5E T XG”
RERAR , KGR BAR, B0 AH [ (1) H AR A 25 AR
FERARRILR B [F]— P sl W] —Fp s P, A K R85
AR I R AR XS — 3K

2 F i
2.1 FRvE VAR

D-F A HE-1,2-" Co AR vERE & (N AR) RS 3K
B4. 16 mg T 1 mL RT3 40 70% HRE K W
Fiiil 4 160 wg + mL ™ bRyfEfE 5,4 CA M .
6 R B LA R A B T0% WO K VS TR W R: &
1 040 wg - mL ™" (IR, LA BLAL.

ATV B AR R B RV W - LB 4K i
T, RS 5 AR 14 n] i pE 0 6 BE A 43 ) G R
2 mg + mL ™' H—BEBRE T RO 60 mg - mLT YR A
WSS IR

PRV A WA T VP 768 27K 28 2 B T
B EE 0. 06 ~600 pg - mL™" ) — R IR HER, LA
B ORI B T P B X R S B P EYE L 4 C R
AR
2.2 (RO AR A&

S5 R 38 1 7 ik, et g FH 1 A it T
il 45 o FEAR IR, IR 25 3 S0, OB R 29 1 g 4
BRRE , B H U, RS 5 A - TN K

T E 2R 2024 457 H 5 59 5 13 )

(MFREE 3:3:2) 25 mL AR EE, A5 4L 2H 60 min, X
O JE AN BB, IR 4 CYe U RAE 5

R1 ZAFRMBERMA G GiT
Tab.1 Batch number of Sichuan Ophiopogon japonicus fibrous

roots and tuberous roots

Place of production(in Chinese) Batch number

Laoma village , Laoma town ( 2% S48 % D)) XG-1
KG-1
XG4
KG4
XG-5
KG-5
Longtoushan village, Laoma town( % Zh4H ¥ 3k 1LIAT) XG-2
KG-2
XG-3
KG-3
Liuying town ( XIJ541) XG-6
KG-6
Shuimohe village , Luxi town ( &K EE A ) XG-7
KG-7
XG-8
KG-8
XG-9
KG-9
XG-10
KG-10
XG-11
KG-11
Jiuqu village , Laoma town ( 2 E545 JLihA+) XG-12
KG-12
XG-13
KG-13
Dawei village , Liuying town (X241 [ElA) XG-14
KG-14
XG-15
KG-15
XG-16
KG-16
Luxi town ( 27158 ) XG-17
KG-17
Xinjian village , Liuying town ( X & 80HT A XG-18
KG-18

TE:XG - A KG - P51 ~ 18 - BRI

Note : XG - fibrous root; KG — tuberous root;1 — 18 — sample lot numbers.

2.3 xtHE R AT A&

PASCHRL 34,39 | iy g Ak J v o il it IS
FTAME 58 th A S AT A R 50 WL A 5 32 O
WG, IMA 10 pL #1040 pg - mL ™" (1 PIARIE
WA ZE T A 150 L B4 i £6 ik g 7%
(15 mg - mL™") ,37 CH#E 3 h, b5 i ARG 4214
RN, O-F( = H k3L ) = 9 & Mt e 200 pL,
37 CHEE 30 min, [ BT AR . BT70 pL i 5
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PELREBOT IEC Fe i B 2 1 mL, #O6HRAF . X
HERL AT AR BRAE SRR R AR ) o
2.4 @35 Uk st
2.4.1 SEFESY: DB-5MS Ul( Agilent 0. 25 mm x
30 m,0.25 pm) oA A 1 mL - min "' s ERE
FHELRE 220 C5 A A it ke 100 15 Tl e
JF R IEIRE 60 C,445F 1 min, L 10 C « min ™' J}
% 170 °C ,{£+F 10 min,5 C « min ' J} £ 210 C , {4
1 min,25 °C + min "' F % 260 °C,10 C + min "' F}
% 280 C,4FF 5 min; JFFEE 1 pl,
2.4.2  PuEAfr B UEEL L TSETEER 70 eV
BT BE 280 Cs A2 IR - 250 °C ¥ R B8
5 min; BERAE T2 SRM SRAERR] -5 ~40 min,,
2.5 EZABRB AR M oy K E T %

SR ATV M AR XS B il N7 P 4 A B T
S BB DR B N 1] (2 ) 72 B (Quan Ton) (&
PERS 5~ (Qual Ton) FZLH 8 [k (CE) , 4K 4 Chrome-
leon 7. 3. 1 528 HARL & W B0 E PERRIA o

3 #R5itie
3.1 b e e HAA

SR FH AT 5 KT Lt (e FH INTST 550403 22 44l 1)y
T TR AT B A L 14 DRI PR Y 8 PR A A
HE WL 2 IR EMAER tp . Quan Ton, Qual Ion
M CE, &AM B E FREWE 1, K4 Chrome-
leon 7. 3. 1 M52 B HARL & W e HEAf N, 2 4
B TS BR AR 18 Bl RTE M R AR R M S
5y v & BUHCARAE S A BRI AN D-2f LB (% 75 7

6 h S AR, 17 TR & A v T 0 v, AR P ) 5 e AE
12 h 5 PR B f s D UM & R AE 4 h 5 T RE,
8 hJ& FEASE AR , XE ARG 5 D- 11 AR R 5 A
4 h PR T s D-H ER AR R 2 h R R AR
BEABEFEAON 24 h AR SE P R UF R 14 Fhon] 35k
AT R e G0 BT, R BEEE  D-E FLBE . D-
L AL A D~ H o W 14 ek S AT A A 5 K A, o
VRS A R S T AR ) R A K R, S BUE B R
A0 T PEAE VA T P sk S A e R O TR
P ARUEIR R, 1] BE A R DA A At 2 AR A7, R Y
J HA T 1 — 2

1.2x10%
1.1x10%

1.0<10%
8.8x107
7.5%10™
2 6.3x101
5

2.5.0%10™
)

& 3.8x107
2.5%10™
13104 1234

O_MA\
-1.3x10™
20004,
1314 16 18 20 22 24 26 28 30 32 34 36 38 40
7/ min

1 =D-( +)-AW; 2 - L-BTRLAr; 3 - D-Bok 4 - L-BUAHE: 5 - L-L A4
6 -D-( —)-H; 7 - D-H &bk 8 - FLwE; 9 - Agaak; 10 - ULEE; 11 - D-
C+)-HEME; 12 - Z220Mlm s 13 - D-( +) -2 2500 14 - Dbl

1 =D-( +)-Xylose; 2 - L-Arabinose; 3 — D-Ribose;4 — L-Rhamnose; 5 — L-Sor-
bose; 6 —D-( - )-Fructose; 7 — D-Mannose ; 8 — Lactosum; 9 — Glucose; 10 — In-
ositol; 11 = D-( + )-Sucrose; 12 — Maltitol; 13 — D-( + )-Maltose; 14 — D — Tre-

56 9

halose.
B1 ) EARREEEFRECTIC)
Fig.1 Total ion chromatogram ( TIC) of Ophiopohon japonicus

sample

R2 UHTEERNRERE ZTERT B TMAELE

Tab.2 Retention time, quantitative ion, qualitative ion, and collision energy of 14 kinds of soluble sugars

No Sugar species ~ CAS Number Sugar types

tg/min  m/z(quan ion) CE/eV m/z(1% quan ion) CEl/eV m/z(2" quan ion) CE2/eV m/z(3" quan ion) CE3/eV

1 D-( +)-Xylose  58-86-6  monosaccharide 14.732  217.0/129. 1 10
2 L-Arabinose 5328-37-0  monosaccharide  14.882  217.0/129. 1 10
3 D-Ribose 50-69-1 monosaccharide  15.214  103.0/45.0 20
4 L-Rhamnose 10030-85-0 monosaccharide  16.170  117.0/73.1 10
5 L-Sorbose 87-79-6 monosaccharide  21.888  103.0/45.1 20
6 D-( - )-Fructose 57-48-7 monosaccharide ~ 21. 951 103.0745. 1 20
22.458 73.0/43.0 20

7 D-( +)-Mannose 3458-28-44 monosaccharide 22.625  319.1/157.1 5
8 Lactosum 63-42-3 disaccharide 22.783  319.0/129.1 10
9 Glucose 50-99-7 monosaccharide  23.075  160.0/73.1 10
10 Inositol 87-89-8 monosaccharide  29.363  305.1/217.1 10
11 D-( +)-Sucrose  57-50-1 disaccharide 35.694  361.0/169. 1 10
12 Maltitol 585-88-6  monosaccharide  36.338  361.1/169. 1 10

13 D-( +)-Maltose
14 D-Turehalose

6363-53-7  disaccharide 36. 505
6138234 monosaccharide  36. 559

204.0/73.1 15
191.0/73. 1 15

103.0/45.1 20 103.0/73. 1 5 217.0/73.1 15
73.0/43.0 20 73.0/45.0 10 217.0/73.1 15
103.0/73.1 5 217.0/73.1 15 217.0/129. 1 10
73.0/43.0 20 73.0/45.1 10 117.0/45. 1 20
103.0/73.1 10 307.1/103. 1 10 307.1/217. 1 5
103.0/73. 1 5 217.0/73. 1 15 217.0/129.1 10
73.0/45.1 10 307.1/73.1 20 307.1/217. 1 5
147.0/45.1 30 147.0/73. 1 15 319.1/129. 1 10
73.0/43.0 20 73.0/45.0 10 319.0/73.1 20
147.0/73. 1 15 147.0/131. 1 10 160. 0/45. 1 30
217.0/45.0 35 217.0/73.1 15 305.1/73.1 10
217.0/45.0 35 217.0/73.1 15 361.0/243. 1 10
217.0/45. 1 35 217.0/73.1 15 361.1/243.2 10
204.0/189. 1 10 361. 1/169. 1 10 361.1/243. 1 10
191.0/147. 1 10 361. 1/169. 1 10 361.1/243.2 10
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3.2 ZBmE&HRM

3.2.1  GCpum b AyHEART  TEA 53U A 43 i
BRI , 88 T 22 & i v m s PR Y (a3
AN = € S N TN N S e T S DT =5 157 i
TiE WA A B A, 6 H A AT MR B P N OE = 4
W —& T3 srwm kel 10: 1,200 1.25: 1
I 25 A~ 2 A3 1) €2 335 WA g 37 2 O3 AN K, e 2 0 O
WK 10 1, AW AEMRAL T IHRR T, K4 0
TR U A BN OO0 FI IR N, B 20 HIR AR T O R
A

3.2.2  HERETRREAMLIE ABRRCR IR R
BB EE T SO VA (Rl B B 5 4 ) | ¥R L
(1:10.1:25 .1:50) FRHAFE] (30 .60 90 min) | H 4,
JHeER R I WE %5 W 4 (100,150,200 pL) (N, 0-3
( =R ) =9 S B & (100,150,200 plL) |

R3 AR EEREN T EFE R RE

AR AR I ] (1,23 ho) AR g AR I ] (20,30
40 min) JEEAPER K2 A P ] I PR (3 1)
IO f5 8 5 4 IS AR TR EE 10 25, o A 4R
60 min, 534 3 h, fT RG] H 4005 R R Lk e
BON1S0 WL, =HEEREREAL 30 min, N, O-BL( =14
fiE3E) =9 S WL 4 200 pL

3.3 FEEHFE

3.3.1  ARMEEHIARIR - AT £ D34
BH-1,2-" C, Ry P BRAD) , B AN T Y 2R 45 o 7 VR
FEIG AT ok BE A , LASMIR 5 ARV FE L (X)
REAR AR, SRS NARIETET AR LE (Y) A AR, 5r
22 A P SRR (9 5 R M AR vE i 4R, DR AR I L
S/N =3 AR (LOD) o I Z 4 14 Blm] i 1
AR L PV B s o i 7 8 A I PR UL 32 3, P A5
PR A BT 0.997 1,

Tab.3 Data on methodological performance indicators of 14 kinds of soluble sugars

Sugar Regression Linear range (Iorrela'lion Repeatability Insl11fn'1erll Stability Limit ‘nf Sample recovery

No. R K coefficient /% precision /% detection

species equation /g - L1 ?) (n=6) /% (n=6) (n=13) /mg kg~ Recovery/% RSD/% (n=3)

1 D-(+)-Xylose y=0.06+2.83 1.5-150 0.997 9 4.22 0.82 3.30 0.000 7 98.51 3.39
101. 13 3.76
100. 98 4.51
2 L-Arabinose y =0.10 +6. 62x 1.5-150 0.998 4 2.74 1.61 2.35 0.000 3 99. 49 2.65
100. 00 0.20
102.49 1.25
3 D-Ribose y=0.02 +2.40x 0. 6-60 0.97 1 3.87 0.88 4.88 0.002 1 102. 05 .64
101. 36 2.34
95.96 2.11
4 L-Rhamnose y=0.92+16. 13x 3.5-350 0.99 0 D 2.80 311 0.000 4 98.19 0.61
98.33 0.55
9.32 0.65
5 L-Sorbose y =25.04 +11.95x 5.0-500 0.99 5 1.85 0.81 1.51 0.000 4 93.04 2.15
96. 45 2.04
98. 94 0.45
6  D-( -)-Fructose y=25.97+10. 14x 6. 0-600 0.99 7 0.76 0.91 1.47 0.000 3 100. 50 0.85
100. 86 1.25
99.01 0.47
7 D-( +)-Mannose y =0.04 +0.78x 3.0-300 0.998 4 2.02 3.04 3.71 0.001 1 9. 15 4.46
99.92 0.9
100. 24 0.99
8  Lactosum y =130. 04 +15.27x 1. 6-160 0.999 2 1.74 0.86 3.45 0.000 2 100. 77 3.37
100. 78 2.30
98. 87 1.96
9 Glucose y =27.18 +15.48x 1.5-150 0.998 7 1.9%4 0.18 3.60 0.000 3 100. 38 3.95
96.28 1.59
99.29 L%
10 Inositol y =3.68 +8.24x 1. 6-160 0.99 0 1.58 1.12 4.33 0.000 1 93.76 2.34
96. 48 1.71
95.83 0.%4
11 D-( +)-Sucrose y=8.03 +25.81x 1.5-150 0.99 9 0.42 0.61 1.45 0.001 9. 83 0.9%4
94. 65 4.46
96. 39 0.87
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£55% 3( continued )

Sugar Regression Linear range Corre]'d}ion Repeatability ]nstru‘rrAlent Stability Limit ‘uf Sample recovery
No. . . - coefficient /% precision /% detection
speces equation /pg - L7 (r?) (n=6) /% (n=6) (n=13) /mg + kg=!  Recovery/% RSD/% (n=3)
12 Maltitol y=0.07 +1. 86x 1.0-100 0.997 1 2.20 1.59 4.63 0.000 2 99.22 1.88
95. 69 1.30
97.33 1.02
13 D-( +)-Maliose y=0.05+1.4lx 2.0-200 0.997 9 1.92 2.93 3.15 0. 006 86.99 0.76
87.84 1.55
93.46 3.76
14 D-Trehalose y=0.04 +2.47x 2.0-200 0.999 2 3.8 1.68 1.95 0.000 7 91.98 3.34
90. 90 4.22
93. 56 1.83
TV - BRI IR R AR TR A P L - BUEMEA K TN RS R AR PR A S e R AR O
Note ;') — L-rhamnose was not detected in the samples selected for the examination of methodological performance indicators, precision and stability data for this sugar were ob-

tained from the data of the mixed standard solution, and no data were available for repeatability.

3.3.2 HEM REH EMESKEEE AH
“KG-6" LML ELE M (n =6) FUEH
(n=13) , FIFRR S RS AL SNE BB (n =6) , 1T
AR BRIEZE (RSD) 255 UL 3% 35 4% 2020 4FEplR(
280 H5 T N A EL B RC R L 3 YR EE KT
TIPRAE S PREOR L3 A4 2T BE St A T A 5 40 531 A e
LR PR 2 5 A By 1:0.75 11,12 1,25, 7%
ST IR B ([ R SRS (n =3) ™ il
FELERF 3 R BEKE ) B AR5 B ISR
7 86.99% ~102.78% ,RSD # 0.20% ~4.51% , %]
AT A ATER , R M R AT
34 TRIMAEZATEREHA» R LG ERE
o
X 18 AR T Nz 200 R ASE it 2547 T 3 1 b 4
SR, JERGI AR 14 FpobE, B S A WK 4,
o L-ERAEWETE A R AE S R S A R TERR T
“KG-5"“KG-8" “KG-10" “KG-11" “KG-14” I “ KG-
167 FE A AN HAR I HORAE S R o Ay 13 Ffra]
TEPEREZH A2 P A ek rp A o o Ll 18 ik
YRR B 2R 14 ET s R A T S ME
(88.76 mg + g™ vs. 85.66 mg + g7'), K BLIA—
0, oA, AR AR F e S5 R — 2 i T X
ST SR L AR AN [R) 7 Ml A2 A AR R HRAR Hh ) o
LEAB O, DLIE 2 JIr AT 22 2 FF ik i (R AT s i o
D-( = )-SR BE D-( + ) -FEME L-1L 40 i % L 5L
Wi F2 ZFH T © FIoBRAL 43 1) & w7 AT AR
I 95% ~99% , HAp oy & B Ak, “XG-57
“XG-127 F“ XG-18" ZiARKE v D-( + ) -ZZ ZF BN
D-Vi 3l 5 12 o LU T A R i, < XG4
HAITRREE AL KG-117 1 KG-17"7 2 Z HRARFE
+ 1206 -
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22 PR R R T AL R A BB AN [
LR FZ A AR 5 20U JAR 5 HROAR 18] () mT 95 1
I EAFAE—E 22 57, AT e P Jy X0 24 3+ 3¢
oA KR

3.5 WEMREAE XA MRATRAR P 4R E R
a-#

3.5.1  Fpior (PCA) pfr X 18 L2 L BRI
WAL 14 Bl i MopE 20 73 19 5 S (E -3 A SIM-
CA {47 PCA 7341 ,2 > 847 PCL A1 PC2 1Y
J5 ZETIRREEII 0] 58. 3% F1 13. 1% , BhF R L T
H A YR AR P Al R R AR R K3
SRR R 1 T bR A [ R AR
T AFZAHEN AT Z R R R A A i (] (9 A
IFRIE , PR A SR AT 23 () 2], AR A SR AT
23 (A1, T T2 A HAR 5 Z5UAR I T v PR AL 4 4
WHRA—E 25

3.5.2  EA D ZAIEF 434 (OPLS-DA) Fil
R Hr PCA ZICHR B, X T 4110 22 7 A W]
W ARE L DX BoAT — %€ JR BR R, O 1 RE B 4 3 DL ]
VAV 0 1) 5 R OR X 70 22 A TR AR, ik — 20
#E17 OPLS-DA, OPLS-DA 2 A7 i B =X, REf% B 4
M PRIBORE i 21 1) 22 545 5L, 38 T AR REAS 1 73 2H
AT, B LS R (E 4) ,R°X 4 0.796,R*Y
0945,y 0. 892 , FWIRLRLE @ ] 5, R* ) B
Sy 0. 184 1] Q° FEREE A — 0. 609, F& B RLAL TC 1 1)
HBULEA RIFTINGE S . Bl 4 th2Z LT
HRAE T A5 43 L, Z0ARAE ot R B AR A o 5 4 L X 3
JWiZE, ilid OPLS-DA 1573 8l it — it 5 & A w]
R REE I3 10 78 i 1 S5 (variable importance
in the projection, VIP){H (& 4C) , VIP {H#E K, 1]

R E 2577 J 5 2024 4F 7 15 59 6 13 1




TR TR AT HAR i X 91 STRREOR, L VIP i > 1
0B, G 25 SRR E Y. VIP R T 1A 8
Tl , G5 D-ROME L-Bal S fF B \D-( + ) - BB L-F

R4 ISHEALHRAFRT 4 HELELE, mg- g

PN FLBE DU R A A D-( + ) AR, H P
{E¥ <0.05, 1] LI DX 73 50 IR AR 1) 22 53 1R 9
(e RIS

Tab.4 The content of 14 kinds of soluble sugars in 18 batches of Sichuan Ophiopohon japonicus tuberous roots and fibrous roots.

-1

mg - g
nﬁ:}ca}e:r LF)rlictos)e Soj;)ose 1;u(cr;)e DX)('l:st)e Arall;inose Rilliose Rllatmose ll\;la(m;ze Glucose Lactosum Inositol - Maltitol 1;/[:1;5)6 Tre}ll)alose C(l)r(::ill
XG-1  43.19 24.07 19.32 0.05 0.06 0.10 0.02 0.22 7.63 7.48 0.73 3.90 0.65 0.89 108.32
XG-2 4179 26.50  20.21 0.05 0.05 0.11 0.02 0.17 7.80 7.92 0.65 1.26 0.99 1.36 114. 88
XG3 2842 15.59 8.77 0.06 0.05 0.10 0.03 0.13 8.10 7.91 0.45 2.46 0.51 0.79 73.44
XG4 30.74 17.05 9.36 0.05 0.05 0.10 0.02 0.27 8.16 8.16 0.56 5.69 0.37 0.60 81.17
XG5  21.34 11. 68 10.70 0.04 0.04 0.07 0.09 0.15 6.57 6.54 0.36 1.77 0. 64 0.9 60.95
XG-6  48.97 27.41 8.86 0.08 0.05 0.11 0.02 0.21 .13 11.05 0.40 2.20 1.16 1.48 113. 14
XG-7  30.16 16. 61 8.51 0.04 0.05 0.09 0.02 0.22 8.26 8.34 0.44 1.70 0.38 0.63 75.45
XG-8  20.96 12.48 6.42 0.04 0.04 0.07 0.04 0.13 3.29 5.05 0.43 1.53 0.21 0.32 51.01
XG9  54.17 30.25 8.83 0.05 0.07 0.12 0.04 0.30 10.64  10.45 0.88 4.77 0.34 0.56 121. 46
XG-10 4122 22.91 5.30 0.06 0.07 0.10 0.03 0.23 8.71 8.76 0.71 2.34 0.51 0.80 91.83
XG-11  26.18 15.37 5.45 0.06 0.05 0.08 0.05 0. 14 3.84 5.53 0.39 2.43 0.78 1.08 61.42
XG-12 25.92 14.37 19.71 0.05 0.04 0.10 0.01 0.20 6.10 6.10 0.36 1.74 1.36 1.79 71.85
XG-13 3417 19.00 8.94 0.07 0.06 0.14 0.03 0.17 9.79 9.79 0.88 2.00 0. 64 1.01 86.71
XG-14 3818 21.17 3.00 0.10 0.08 0.15 0.06 0.12 8.30 8.30 0.54 2.08 0.31 0.51 82.89
XG-15 17.67 9.58 3.91 0.06 0.05 0.11 0.01 0.10 5.51 5.41 0.48 1.35 0.29 0.44 45.04
XG-16  36.37 20.27 15.40 0.07 0.06 0.12 0.04 0.21 10.04  10.03 0.70 1.4 0.29 0.48 95.51
XG-17  26.10 14.38 13.98 0.04 0.04 0.08 0.01 0.16 7.55 7.56 0.27 4.02 0.50 0.70 75.40
XG-18  51.56  28.65 17.78 0.06 0.06 0.12 0.04 0.22 9.98 9.80 0.59 2.79 1.o4 2.16 125.47
KG-1 22.58 12.27 39.35 0.02 0.02 0.03 -b 0.12 2.37 2.41 0.91 1.17 0.17 0.23 81.64
KG2 22.44 12.40  39.36 0.02 0.02 0.03 - 0.10 2.53 2.54 0.64 1.01 0.14 0.19 81.40
KG-3  24.51 13.40  29.69 0.03 0.02 0.03 - 0.09 5.11 5.12 0.52 2.32 0.05 0.09 80.98
KG4 2594 14.40  38.80 0.01 0.01 0.02 - 0.24 3.52 3.4 0.70 .72 0.21 0.28 89.29
KG-5 15.24 8.21 40.79 0.04 0.02 0.03 0.001 0.10 2.58 2.67 0.98 1.83 0.04 0.21 72.74
KG-6  23.42 12272 21.9 0.03 0.02 0.03 - 0.09 4.66  4.68 0.43 2.93 0.01 0.20 71.22
KG-7  18.89 10.27  40.08 0.01 0.01 0.02 0.008 0.10 2.54 2.48 0.62 1.12 0.07 0.15 76.34
KG-8  25.83 14.05 46.08 0.01 0.01 0.02 0.01 0.24 4.66 477 1.30 1.70 0.08 0.17 98.94
KG-9  26.48 14.77 31.30 0.02 0.02 0.03 - 0.13 3.35 3.35 0.49 2.78 0.17 0.20 83.08
KG-10  20.32 11.21 32.44 0.02 0.02 0.03 0.001 0.09 2.19 2.19 0.36 1.45 0.11 0.10 70. 54
KG-11  27.19 14.87 11.95 0.06 0.03 0.04 0.005 0.15 9.76 9.76 0.63 5.69 0.03 0.27 80.43
KG-12  10.16 5.33 60. 19 0.01 0.00 0.03 - 0.08 1.35 1.43 0.48 0.63 0.05 0.07 79. 80
KG-13  25.06 13.67  44.87 0.04 0.02 0.05 - 0.07 3.57 3.63 0.56 1.94 0.09 0.21 93.78
KG-14  31.45 17.42  48.9 0.06 0.03 0.04 0.001 0.08 7.06 6.91 0.84 1.61 0.04 0.18 114.71
KG-15 15.54 8.49 55.87 0.02 0.01 0.03 0. 004 0.07 2.82 2.83 0.51 1.07 0.08 0.10 87.43
KG-16  33.65 18.55 72.71 0.05 0.03 0.06 - 0. 14 4.49 4.47 0.81 1.71 0.08 0.08 136. 83
KG-17  25.9 14.19 27.79 0.03 0.02 0.03 - 0.21 5.85 5.9%4 0. 60 6.02 0.07 0.12 86.87
KG-18  28.28 15.44  40.86 0.05 0.03 0.04 - 0.12 8.52 8.53 0.86 2.62 0.09 0.14 105.58
D - R LA
Note: ! — L-rhamnose was not detected in this sample.
BRI Z AN, 2R Origin BPEXS A2 & HURAIBAR AR S b o i X e A B, 22 A AR T3

TR L 0 AT H — f AR B, 22 ] SR AR

B, I S o Sl AR EZE MR TR SR IR I,
ATV A RS, e JLEE AN D-( +) f@#’ﬁ‘
R T 23X 2 PR 22 L HUREE b A B0 5

S5 ONHFT 12 B, Hor 22 20 f e A D-H iR #—ﬁ
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FPIE 22 ek 2024 4R T HER SO &

5513 4
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Fig.2 The proportion of major soluble sugar fractions in fibrous

roots and tuber roots of Sichuan Ophiopogon japonicus
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