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Abstract: To compare and analyze the medicinal quality of garlic, a garlic medicinal quality evaluation system was
established. Moisture, ash, water-soluble extract, diallyl trisulfide content, alliin content, allicin content and alliinase
activity were screened out as indicators to analyze the medicinal quality of garlic from 11 regions, including Minle, Pizhou,
Jinxiang, Zhengzhou, Wuxi, Qiemo, Baicheng, Zhongmachang, Hutou, Dayou and Xindi. The correlation analysis,
principal component analysis and cluster analysis were performed to determine the quality of garlic in different regions. The

results showed that all the above-mentioned indicators of garlic from different regions had significant differences. The
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correlation analysis showed that alliinase activity had an extremely significant and positive correlation with moisture
(P<0.01), and alliin content showed a significant positive correlation with ash and alliin content (P<0.05). Three principal
components with a cumulative contribution of 81.134% could be selected using the principal component analysis. Among
the first principal component with the largest contribution, alliin had the greatest influence on the medicinal quality of
garlic, followed by allicin and alliinase activity. In the comprehensive evaluation of garlic from 11 regions, the highest
score of 1.44 was obtained from Minle, and the remaining four scores greater than zero were all from Xinjiang. The
systematic clustering analysis revealed that the garlic from 11 regions could be clustered into four categories. Among them,
Zhengzhou garlic was a separate category. Jinxiang, Wuxi and Zhongmachang garlic were clustered into one category.
Xindi, Dayou and Minle garlic were clustered into one category, and the remaining three regions were clustered into one
category. Alliin, allicin and alliinase activity could be used to reflect the disparity between the medicinal quality of garlic
from different regions. The garlic with the highest overall score could be screened using the integrated score, which would

provide ideas for the research of germplasm resources of high-quality garlic and the large-scale cultivation of medicinal
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garlic.
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K244 W a GRHEY IO Allium sati-
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Table 1 Information of garlic samples from different regions
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N EEGRHEY IR Allium sativum L. 2L, PR
P4 b EE 2 i ) RORR A B SR B A IR X BR S 4l
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1.2.3 FRBRE JIINE  ROsastifig 72 R FH 454 1-
Al WA e D,
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F 4 °C Fi¥% 12 h, FREX 100 g 3 CPA T RE —1%)
EAPRAL, A 300 mL 233 (4 °C), ¥T3 20 sx5
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o 33% 25 Ak : (3% 4] : Innert Sustain C,4(4.6 mmx
250 mm, 5 pum); #1iE: 35 °C, 7EAA: 0.04% =%
KW, FRiH: 0.5 mL/min, &4 : 214 nm, JFEE
= 10 ul,

o BRI ) T B PRS2 B T B el =, i
7K, AR 1 mL 5 150 pg BUIEIR, VBT BE S A

FE T Y RTAL I BTG RZ 37824 100 g, A& PRAE,
B 500 mL BEFR R, sk 200 mL, 7K & KB 10 min,
A1 1 min, K EFRFFLE 500 mL 2R, Ik
BB ZIFE, $#24), B5.05(8000 r/min) 15 min, 475 25 17 HL
B3 1.0 mL, B 100 mL &, Ii/KFRe =20,
Bsl, BR. DAMRBRSRIE M, SMRide i, 1A
ﬂﬂT:
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JH Excel 2007 5 SPSS 26.0 AH45 & 04 )5 72, X i
R b BT FE bR EA T BRI 2Ry 25500 . AR ST
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(5.35%) . H i B 4 (4.96%) Fil 357 55 0 75 Ff T 3
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(2.46%) . 7 38 FFE IR (2.12%) F1 357 55 08 75 5 Sk 4
(1.94%) , 75 Bl T5 7 B i 19 Rwi K Uk Sk 1T g 418 M
(3715.7 U/g) . 1L ZR 4= £ (3338.5 U/g) FlH P AR &
(3268.7 U/g) . FIFHHEZE 72531 (ANOVA)ILHE
AT 2557 W T, Sl SR [R] = Ml R FR IR K 43
T IHEREAT I 222 7 (P<0.05)
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Table 2 Comparison of quality parameters of garlic from different regions

7 Hh K53 (%) BT (%) B2 (%) KirR (%) PR (%) KB (%) G 71 (Ulg)
PZ 60.9+0.7 1.200.02° 79.4:4 4% 0.51£0.01° 2.99+0.04 0.90+0.04" 2603.2+80.1°
JX 64.1+£1.3° 1.29+0.02¢ 71.74£0.4% 0.16+0.01¢ 3.24+0.10" 1.700.10¢ 3338.54+313.9%%
77 63.0+0.7 1.39+0.07° 80.3+0.1% 0.360.02¢ 3.41+0.048 1.31£0.02° 3715.7+84.9°

HTZ 61.1£0.3* 1.98+0.02* 73.1£0.8" 0.43+0.01¢ 5.35+0.09° 1.94+0.20° 2319.7+276.2¢

ZMC 61.5+0.4" 1.69+0.13* 81.443.3% 0.50£0.01° 4.51£0.15¢ 1.60£0.06° 2988.3+50.3°
XD 61.3+1.4° 1.36£0.04< 79.943.8% 0.25+0.01° 4.49+0.14° 1.23+0.14° 1988.7+38.6¢
DY 61.0£0.7* 1.28+0.03¢ 87.9+0.7 0.38+0.02¢ 3.93+0.08° 1.61+0.06° 1753.7+35.3¢
BC 60.9+0.9 1.46£0.01< 91.3+1.6% 0.51+0.03" 4.19+0.12¢ 2.1240.10° 2591.4£104.5
ML 61.5+0.2" 1.84+0.04 63.9+0.8° 0.50+0.02° 4.96+0.11° 2.46+0.07° 2027.8+38.9¢
QM 60.4+0.5 1.7120.03 78.242.6"% 0.25+0.01" 4.23+0.09¢ 1.76+0.04¢ 2269.6+49.6°
WX 64.5+1.3" 1.94+0.05% 87.1+1.1° 0.45+0.01° 3.53+0.08" 1.09+0.23¢ 3268.7£185.7°%

e RIS PR R R AN R 7 ) B b 25 5+ (P<0.05) 5
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ZEMIBT B, AR R EHE O APRIREH, B 2AEE
FAFEHMASK L . KRR 5 WA
K, — A 2~3 A4~ 1 B AR TR ARG IR AR 1Y
AP, JTGRA RIS, B2 R 2F, K2R
TIHAETRSY, (R R AR AR, ARG, Fel 0, S
TRt R R, X TR 2Rl IR . R, siaa H
AREEAKIR, A BEARLLEN M . GB/T 24700-20104 K%
VR YIIAE : FFAIE IR NV A 040.5 °C., FHX IR
PRFFFE 65%~75%, H W PrFeas [ EE IR A1 18
. P, ST SIS IS MR R A 2 FH
Joi, FHAHSCHTSE RS AT BEAE IR BRI Py EA 7o
2.2 KFrmmlRIEFREVAERME R

FIH SPSS 26.0 EAFXFAS [~ M K5 iy 7 Wi4E
PRIEAT T AR HT . ZREARPIFR HR Z (A1 AH DG R B
A XHE A, PR PRI B RS2 . 3k 3
AT, RIS 5 K S A R 3 IR AR S (P<0.01),
PRI B S KO R 3R & i i 3 TEAH OGP
(P<0.05) . AHZEPESMITES IR, HHabRZ [RI#RA —
REFIFHSE S R, BTG 00 FAA s I e i 5 B AT
TEEE, BEE G H TGPkt ik 7 WFebs
AT, PASE S ORR S B I 3 TR

3 RREHL GRS T 2 (B AR e S A
Table 3 Correlation analysis of garlic from different regions
fbs KGr KGRI KRR RER FOREME SRS
KAy 1
Koy 0044 1
i -0.032 0258 1
KFFHE  -0234 0306 0.197 1
MR -0.532 0.639" —0.330 0.199 1

KB E 0344 0389 —0.401 0.125 0.667 1
PG T 0.759™ -0.029 0.096 —0.071 —0.559 —0.351 1

1 #+FIRTE0.01 7K WU ), 1B 3 A5, P<0.01; * KR 7£0.057K
(W), BN, P<0.05,

2.3 KrrmBRiEfRmER S P REESTEN

FRFR it BT ) 8 R 8 22, AN TR] 1) ot Joi X1 7 1]
FAAEFE YA S E AR A S M e SR A PR AR =
HIE] FCFR A R e 22 55, XFEL I GE 7 A FEAR AT 32 6%
5T, KA FebR R T T e m bR AN AL R, SR
A SC R B M . sl Ve BURRIE(E R T 1 s 1E
A ARGy, FHRET 3 R Y. B 1A
A (F1) TRERZE N 42.167%, 45 2 )40 (F2) 57
MR 21.481%, 55 3 PTG HF3)TIRRER 17.486%
(R 4). 77 3 TERGHY R IT 25 TR 81.134%,
BIARER T Rae a5 B Y 81.134%, X 3 >3k
SrEVELE TEOR 7 M RERIIIGHRAME B .

At IR 3 AT AR EE ANy 25 DTSR T
LI5S 31 = 45 PR A a8 R (3R 5) o g4 RFR W,
55 1A FAS T, SRR . KRR ER ISR T 2%
o 2B, HAE43 514 0.926, 0.771 F1-0.707, EA]
XA 1 AT Tk . AT, SRaiR . K

R4 BMITRIRHAEN, J7 22 STk AN R ARy 22 TRk R
Table 4 Eigenvalue and variance cumulative contribution of
garlic from different regions

EWor R JrETTICR(%) RBUTZ TR (%)
F1 2.952 42.167 42.167
F2 1.504 21.481 63.648
F3 1.224 17.486 81.134
F4 0.542 7.741 88.876
F5 0.455 6.503 95.378
F6 0.215 3.078 98.457
F7 0.108 1.543 100.000

ESR I Y1 IS =

Table 5 Component load matrix after principal component

analysis
BN
HF
F1 F2 F3

Koy -0.681 0.652 0.071
WGy 0.549 0.601 0.418
w2y -0.381 —0.578 0.516
PN 0.299 -0.126 0.837
R R 0.926 0.131 0.034
PN 0.771 0.246 -0.122
FRAEHT 1 -0.707 0.538 0.245

FRIAER FIHRBEG ) 2 WAS [7] 7= b R 24544 5T 11
HEREE,

FH F2 B0 R AT R (32 5) A5 FRAR B s LA
ST AH RN B RFNEAE T, E AT A3 3 S gy
HRASFE BRI 19 2R, BIVRRAE i) 5, HREARAE h) B
A 3 IR SRR

F1=0.396X,+0.320X,—0.222X,+0.174X +0.539X -+
0.449X—0.412X,,

F2=0.532X,+0.490X,—0.471X;5—0.103X,+0.107Xs+
0.201X,+0.439X,,

F3=0.064X,+0.378X,+0.466X,+0.757X,+0.031X —
0.110X,+0.221X,.

G FIR 3 A4 A 9 T 22 SRR, WIS K
w5 hn LR S PR AL A . F=42.167%F +21.481%F,+
17.486%F ;. iz LG PPUT AL Al THE 4 77 b K5

6 ARFHIGEY ERMF o LA HT
Table 6 Factor scores and comprehensive ranking of garlic
from different regions

i) Fl F2 F3 L5155 He
PZ —1.54 —1.42 0.34 -0.90 10
IX -2.05 1.48 -1.94 -0.89 9
7z -2.08 0.65 0.12 -0.72 8

HTZ 2.39 0.90 0.26 1.24 2

ZMC 0.43 0.19 1.09 0.41 3
XD 0.08 -1.02 -1.25 -0.41 7
DY 0.15 -1.94 -0.29 -0.41 7
BC 0.61 ~1.14 1.13 0.21 4
ML 2.88 1.27 -0.27 1.44 1
QM 0.93 -0.28 -0.96 0.16 5
WX -1.79 1.33 1.78 -0.16 6
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B BRI R LE B A5y, SRR 6. LEATE5rik
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) . BCOBrsFk) . QM G HAR) Ko

FR i S1IL R, ISR RS IR, 7 X R
EAFEINZR  YIIR . HR L Wb BevE . g | s
M, ZAREEp RN Y T 42 16 MR IX Y 50 SRR
AR RBEZE N T e IR I OC AR, SR 15
HH G 3R 5 KRR 3R AT I R R S L A DG, A 4
pH 5 GREE & it S IEAESG, 3 N & 5G]
PR S AR AE G . X B SR OO W SE T RO R
7 VAR N A I RR T A DR 3 X R R AR L il
L AT AT S PR AR S i, R AT LA S AL O
e HL AN AR ARAGIORER  WiUCER | SRR
MR R IR HEERR, P2 b vk . AR IR
SAFERFIE . ARBS AP AR X0 25 5, #E nTRERE
M) R 14 it J o
24 AREEHARFRRESHELSH

AT ARE R IR SRS e R A, I
Fi B LR A MR e M AP R G It B .
ARG PR R e bR B B 25 57 S e L 2 (Al A AR %
Z, LA 11 HEASEDZ e gR v 7 WidE b Sy JefE, SR
RYGRISS Mk, I A R ik, LSRRG
B B AE SRR SR AR A, ST a5 R LA 1. DA
RrCHEES 5 Ml B ik, 11 = py Rar BN
425, Hop zz sl —25, HGREg 71 e IX.
WX il ZMC KprER N —28, XL RER ISR )58
F1; XD ML Fil DY REREE N —&, 3L FER 1) il
W1 HApy =R o —25

0 5 10 15 20 25
PZ 1 : : : : :
BC 8 ]
HTZ 4
QM 10 I
XD 6
> ML 9 ]
DYy 7(-
X 2
WX 11 ]
ZMC 5
77 3

B RERER

Fig.1 Systematic clustering diagram

3 i

ASCLI A Sy . MRS B KR R
W2 . KRR GRS J1 AR, BF9E T 11 AR
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