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Difference of Quality Characteristics Between Normal and Nematode Infected Dihuang
(Rehmanniae Radix) Based on Chemical Composition and Antioxidant Activity

LIU Hanxiao'? ,ZHANG Wei’ ,ZHI Suqing' ,ZHANG Bao® , LIU Qingpu®,LEI Jingwei’ ,ZHANG Juan® ,XIE Caixia'"
(1. Henan University of Chinese Medicine/Henan Province Collaborative Innovation Center for The
Whole Industry Chain Research and Development of Yu — Yao,Zhengzhou 450046 , Henan, China;
2. Henan University of Chinese Medicine/Henan Provincial Engineering Technology Research Center for Quality
Control and Evaluation of Traditional Chinese Medicine ,Zhengzhou 450046 ,Henan , China;
3. Zhengzhou Health Vocational College ,Zhengzhou 450122 ,Henan, China;

4. Jiaozuo Jiuru Huai — Yao Intangible Cultural Heritage Research Institute , Jiaozuo 454350, Henan , China)

Abstract ; Objective To study the influence of nematode infection on the quality of Dihuang( Rehmanniae Radix) ,and to pro-
vide the basis for the quality control of Dihuang( Rehmanniae Radix) and the rational utilization of resources of Dihuang( Reh-
manniae Radix) infected by nematode. Methods High Performance Liquid Chromatography ( HPLC) , High Performance Liquid
Chromatography — Evaporative Light Scattering Detection( HPLC — ELSD) ,1 — phenyl —3 — methyl — 5 — pyrazolone (PMP) pre —
column derivatization,2,2 — Diphenyl — 1 — picrylhydrazyl( DPPH) antioxidant method combined with SPSS 27 and SIMCA 14. 1
were used to systematically analyze the characteristics of iridoid glycosides, phenylethanol glycosides,free monosaccharides, oligo-
saccharides , polysaccharides , monosaccharide composition and antioxidant activity in normal Dihuang( Rehmanniae Radix) with
different degrees of nematode infection. Results There were significant differences in the chemical quality characteristics of ex-
tremely severely infected Dihuang( Rehmanniae Radix) ,which could be divided into two categories. Rehmanniae A, Cistanche A,
oliberoside , hydroxytyrosol , sucrose , glucose , catalcatalol , Rehmanniae D, stacitose and polysaccharide were the main differentia-
ting components. When the sample concentration was more than 0.8 mg - mL ™", the antioxidant activity of extremely severely in-
fected Dihuang( Rehmanniae Radix) was significantly lower than that of the other three Dihuang( Rehmanniae Radix). Catalpol,
echinoside , verbascoside , isocitroside , fructose , stachyose and polysaccharide showed a strong positive or negative correlation with
DPPH free radical scavenging rate. Conclusions Nematode infection has a certain effect on the appearance and quality character-

istics of Dihuang( Rehmanniae Radix) ,and iridoid glycosides and saccharides are the main difference substances hetween normal

Dihuang( Rehmanniae Radix) and nematode infected Dihuang( Rehmanniae Radix) .

Keywords : Dihuang( Rehmanniae Radix) ; nematode diseases; high performance liquid chromatography ; pre — column deri-

vatization method ; antioxidation
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W, 3t 38 TP S R PR TRE M 1 28 OR S B 28 MR 28 S5 05 M g
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FERE FRAEEEIE 2 - LB BT RTINS
TR (AR 2 R E W B AT BR A | 4145 43001
7 MUST — 20042110 . MUST - 21052802, MUST - 17031504 .
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2.1 HEBEFERKLEF LR EENE
2.1.1 &% R Venusil XBP C, (4.6 mm x 250 mm,5
pm) AR G SIAR 0. 01% BEIRIK (A) — LM (B) 66 B2 Uk i
(0~5 min,3% B,5 ~25 min,3% ~5% B,25 ~50 min,5% ~
15% B,50 ~70 min,15% ~22% B,70 ~80 min,22% ~28%B) ;
Pk 1 mL o« min ™' BT 30 °C 5 KRB 205 nm; HEAE B 20
plo A fh Aok BR i HPLC [ W48 SO XA 2,
2.1.2 MRSk H & BOLEREROR R 1.0 g, KR
E, BT RIS b AF % A 50 mL HY i fig , 8 A5 Ak 3
U h, R s AR R, 3820 I8, I B 20 mL T7%
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W B B 4 -2
PGB 4 -3
R e e 4 -4

KM ,65 CoKEH AR 215 1, BRI A S A, OF 2 &
F 10 mL AEHRH, 28 0. 22 pum GALUE RS I8 RIAE
2,13 sPRSER A G PR LT D T A R
BEWEIE A5 B RCE ZLSUORH AR A CE T A BRSAENE
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U L P VA T AR, LS R it Y P2 DR R A A e TR AR B N
DA bp AR e 2, WA 2,

K2 IRIBBERTT B LW AN ] 51

W apmre TR AR

(mg - mL™")
FERE Y =10875.0X +231.3330  0.9996 0.170 0~1.200 0
T D Y=8617.6X-49.8500  0.9999 0.0520~0.5200
M A Y=2575.1X-1.012 3 0.9993 0.086 0 ~0.860 0
b2 Y =143 300.0X -60.694 0 0.999 5 0.003 6 ~0.036 0
fraaa- e Y =1602.3X+55.2280  0.9993 0.190 0 ~0.690 0
LIRRAT Y =26564.0X +4.5803  0.9998 0.001 4 ~0.008 6
PARAETE Y=29365.0X+9.7969  0.9997 0.0043~0.0130
AREHT A Y=4517.5X+19.6760  0.9998 0.048 0 ~0.190 0
Yy Y=6537.2X-71.7220  0.9998 0.086 0 ~0.860 0
SERITREAT Y =26417.0X =24.3590  0.9995 0.003 9 ~0.030 0

2- LR EESAERH  Y=49994.0X-14.9600  0.9992 0.001 6~0.016 0
(2) A B EE SR R0 M SOt Iml il < IR ST AR
P2, 1. 27 TN ikl A R A, e 2. 1 1 R B35 4%
PEESIRE 6 R TTAAT B RERE b BT D M BT A R
Bt R BRELE LUK AR E CRREH A BB
SR TR 27— CEEESIEMTTIE M ALY RSD 34 <5% , 3%
ISR 2 B R Ao IS AR 6 17, 4% 2. 1.2V U R ik TAT
45 6 (AR AIA T, e 2. 1 17 R @i s bk i+ B
FERE B D bR A R IEEEEE | 45 T R AL R AT
R AT A BRI R TR 2 - ZEEER
TERETT B9 -3 % 52 19 RSD {H3Y < 3% , RWiZ I L B 2
Ifo BUSLRES, #92. 127 T Jr vk il 45 A v, 40 e
0.2.4.8.12 24 h %882, 1. 17 i F (a3 S 0F At A5 24
s R D LB A GREEEEEE A B R AR R AR
B AN A B SRR 2 - BB
PEH I TR RSD 3 < 5% , Fe WA S IFE 24 h INERE T
Bl BRI SRR 6 0, 43 A% 1 1 1y BB im A% B
mb, F42. 127 WU Jy Bl A b A A, 2. 1 1T IR
ZATHERE, M AR AY AL ML B D S A R IEEE B 45 B
T VAFRT AR AR A BEIRT  F 20 TR
27— ZBEERIERE A9 T34 |5 2% ] RSD HINFF 52K,
TR T AR AT
2.2 BEHEBRERAENE
2.2.1 &34 R Megassil XB NH, (4.6 mm x 250 mm,5
pm) R F A - 2§ (25:75) ;74 0.8 mL + min ™' ;
FEI 30 C; i FE i 5 pl, ELSD S8 Rkt 2.2 L -
min "' R AEIRE 85.0 °C i MERg 1. BESH KRS HPLC &,
TN 3.
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2.2.2 BERSRERGHE BUBEETBA 0.2 g, FBHEK
FE BT 100 mL B ZEHETE I o, R %A 50% €335 F R 25
mL, FRE E A B AT 45 min, BHIFRIRG, FNE KT IE
47,4000 r + min ™' B0 12 min, £20.22 wm fFLUE S & B 1S
2.2.3 BSERGHFE  HD - B0 D - WA RN AR
KPR K IR R LIS B, B0 E T 5 mL SR, 50% %
F s R B A B 2R, 220,22 pum FLIE R S B IS
2.2.4 FxFHFE (1) LMRFREBZE: BRI
“2.2.37 IR AT B TR, B R 2. 2. 17 TR % AR
I A X Rt A VAR 0 T AR, LT R v B P X IR A A AR 1
AU E ST AR, 22 RIAR e 26, W35 3
3B O K SEWAR A )R

s RERITE  RkREe e
(mg - mL~")
Py Y =2.6762X +0.197 8 0.999 2 0.057 ~0.280
WARE Y =1.824 6X+2.2819 0.999 2 0.046 ~0.270
gt Y =1.2348X+3.5396 0.999 8 0.680 ~1.700
inbeei Y=1.1455X+3.8110 0.999 4 0.059 ~0.300
K I Y=1.128 3X +3.813 3 0.999 7 0.810 ~4.900

(2) K B A R M RO AR [ st - B SRR,
F542.2. 27 TR Jy il w R S A L 4512, 2. 17 TR 4 3% %
PREESEIERE 6 YK, THEAS B SME AT RERE ARRRE K IR
WETET AR RSD 35 < 5% , R WA NG 25 )% R AT, B S1 AR 6
0 452, 2. 27 BUR I AT A 6 sl i i vk, 42, 2. 17
TN 0 A HERE TS B S0 AT RN ARRERE KR
IS H 6 B 1 RSD (2 < 3% , W% 07 B R MR, B
ST RSl H2. 2. 27 BT Jy il 8 Bl i B T, 20 0I7E 0.2 4.8
12 24 h $2 B892, 2. 17 TR €6 3% J5 - a0 R 315315 20 SR 0 4
B RERE AR KRB R RSD ¥y < 5% , B HER WA
TAE 24 h RS E TR . BE A A STRESD 6 103, 0 ldE 1+ 1
9 H A A B8 5, e 2. 2. 27 IR Oy i 4 it T oA R
“2.2. 17T RS SRR IS S AR R AT KR
BT [ e RSD (EIIFF AR, R A MER L R AT
2.3 SBAEREHARNE
2.3.1 SHEmke RS BOLBEERREK 0.5 g W HRAE,
A 250 H FaginmAm i A ik 50 mL,80 °C & £k (1l
TRARHL 1.5 h bR, SRIE T RS, A 80% L 70 mL,90
CHELEMIFRALI 2 h B, 5878 FHJCK SRk 3 WK, 3R 2
F¥EFE A 100 mL ZEE/KBIZ 1 h, BiE GRS % 25 mL 5
I K B2 5, &

2.3.2 ZHEAFIMNET OREWI ERZEHAW 50 pL, 5T
HIERAE A, IKE 1 mL, i 5% ZEE T 1 mL, 3857, B n
AMBRER 5 mL, B 100 C /K HMEA 10 min, B B 0)OK ¥
YAE1 3 min, £ 490 nm AL EROGRE o AR PEAEMIOG RS S
Y 5 B S vh 2

2.3.3  ZHEAKMRAFE HERR ERZSEER D mL T
B KR A 3.0 mol - L ™' YER R 0.5 mL, 3l
K s R, B 110 CHUR KR 1 h BUR R E R,
3.0 mol + L ™" (S SAALANE O 1Y pH EE ik, &
2.3.4 R SERGH A BOT IS BB ERE, Nz
K3 TV B S A A R e FL R L RS A

Bl LB B Bz F AR A0 TR 0 IR R
2.3.5  BAEATAA KGR ILIBON IRV RO 2 0K R ik 400
L, & 4 mL B0, S35 0.5 mol « L' PMP — HI s
ORI 0.3 mol - L™ (S AL SIE W45 400 L JRS), F70 CF
JKIB R 100 min, B & %30 A 0.3 mol « L ™' (13512
V400 pL, B EIMA 2 mL =& H s, 5, AT
2, B FER3 WG HL R IR 0. 22 pom TRALIE BT RS B
SR, 5
2.3.6 &iE&MH R Venusil XBP Cg (4.6 mm x250 mm,5
pm) L TSI 0.2 mol - L ™ ZEREEIR (A) - 2 (B)
R (0 ~2 min, 10% B,2 ~5 min, 10% ~13% B,5 ~ 15
min, 13% ~ 17% B, 15 ~ 30 min, 17% ~ 18% B, 30 ~ 50 min,
18% ~20%B,50 ~60 min,20% ~37% B) ;3 1 mL + min~';
FER 30 C s A P 1< 250 nm; FEAERE 10 Lo A il Box B i
HPLC & WA 5T XX A 4
2.3.7 FaExFHE (1)L RRBLE. 50l %K
2,377 T AR HE AT AR A RS L AR IR 2.3, 67 TR 4
T RN S bR oy Bt VA VR DA T AR, LAk R ey Al
b, W T ARER MBS A b, 2 hlARHE I £, L3R 4

F4 PR AR

W T T

r (mg - mL~")
N Y =74 488.0X -841.31  0.9993  0.019 ~0.120
= Y =20 489.0X -281.30  0.999 6  0.016 ~0.098
LU BEIAER Y =2 450.4X —71.44 0.9995  0.041 ~0.250
iAW Y =16 584.0X -672.96  0.999 7  0.080 ~0.480
e Y =20512.0X -352.89  0.9997  0.039 ~0.230
(g RIS Y =9 753.2X - 880. 06 1.0000  0.210 ~1.200

(2) K5 PE VHE A AR PR B A [m] Wi a3 - B S
FEdh 452, 3. 57 U Jr il s A i i, 4272, 3. 6" T (8
TEARMFIESEIERE 6 UC, TH AR B H Bl R0 S FURE R |
HGIRE LR TR I AR A RSD 1) <5% , RWIUAR K
WRERAF o HUSTRRAE 6 1, 352, 3. 57 BRI 5 AT il % 6 {4
PR IR, 452 3. 67 IR (i A PR E R TH AT B H g2 0
SRR | UM R L 0 A B L~ LB BTRE AR P 2 5 R
RSD {61 <3% , & W%y i R PR HAF. I SL KR, 4%
“2.3.57 IR Iy ik il s K A VA, 20 A 0.2.4.8 12 .24 h
HEIRS2.3. 67 WU GG AR MFHERE TSRS B H bl L SR
FUBHIE R 2708 1 LB BTz (F W 0 187 B A RSD 25 < 5%,
R WP A 24 h NRREMERE . IRE A& SLEER 6
i, 73504 1 s 1A LI AT B L, 4% 2. 3. 57 TR Oy ik il 4
PRSI, 42, 3. 67 T N (3 SR PRRERE, D45 H el
Bl P FURH I 1 . #4020 W8 L~ LB | BT 5 {7 8 1) - 47 [ e o3 %
RSD {HI94F G 2R, W5 A B R4
2.4 FFEEELRRERHEF R DPPH g dy 205 M A7

$ R HRS A5 1 SRR AT L R AL 3
W AR 1R

3 %R
3.1 E¥RESEERRANEPTRREFERE LB
R A AT

Oy HOABETE i e 05 A [ R 4 o i S e 8 P 2 B2y
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T2 2. L AT IUT BARHE I LA 16 B A 5
PN B T SR S BT 28 43 1) B B T4 ) 4k T, DA B XX
5, SRR, R AU, BRSNS R RAET
— B AR F MR E R b v S R B B
1%, FLARERE S TE M T 10 2 2 B SR B AR, T P KA A
BRI TR AR TS 1 R R .
3.2 EHHES AR EME PSR EE T

F42.2. 47 T M ARMEM LT 5 16 FH0 b BERE & el s SOpE
RS i, 22 HE BB I 64T 2 R MR R G, DL 3 D XXV &
6. ZEALFRW], M BRI Lk U ), 0 S B R SR I B R
PR kg SRR IR0 14 & = BB R B, K IR T R
L BITK 77. 7% T4 28 05 | E A 19 25 2 35 B S 38, Al R R 1
FEAKERDA,
3.3 EFMELSL AL ETSEEER A RN
3.3.1  S4BASHESM F2.3.47 R 7L E IEH H
B LR [ B R A B B b 2 S IR R R L W
WEVUXNNVIE TA, S50, 5 15 5 Mo | o F 2k U Jak e b 3¢
e T P 2 MU B R L, e A g R L R (1) 2
TR TR, 250 TSR R /R IE & e bRk
Yo ith T R B = 2R Y P (EYY > 0.05, i S5k E
JE R L B 1 P (B <0. 01, T WA B 8 Rl #5 5 HoAh 3 Fif
MW EERARBERITFEL,WES,
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