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Effect of Shading on the Quality of Raw, Red and White Ginseng and
the Contents of Some Minerals in Ginseng Roots
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Abstract (] The quality of raw, red and white ginseng and the contents of some minerals were examin-
ed using 6G-year-old ginseng roots produced in different shades, thatch and polyethylene net (P.E.). The
yield of first and second grade ginseng roots was higher in the thatch shade than in the P.E. shade. The
smaller sizes of ginseng roots were probably due to loss of ginseng yield caused by alternaria blight in the
third and fourth years, and lower quality was due to more rusty roots in the P.E. shading. For red ginseng,
rates of heaven and earth grades were higher in the P.k. than thatch shade, producing red ginseng with
less inside cavity. Production of white ginseng was higher in the thatch shade than in the P.E. shade,
showing a higher vyield, better piece grade, lower inside crack and better qualiy index in the thatch. The
contents of some minerals such as K, Ca, Mg and Mn of fine ginseng roots differed between the two
shades, some of which had a significant correlation with the quality indices of white ginseng.

Keywords (] Thatch shade, polyethylene shade, alternaria blight, rusty root, quality of ginseng.
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Table 1. Factors affecting yield of 6-year-old raw ginseng roots during the cultivation and root yields for red ginseng in

different shades

% Blights?

Root yield/1.6m?

Missing Rusty for red ginseng Total
Shade plant(%) root(%) yield
4 yr 5yr 6 yr Weight(g) Number (kg/1.6 m?)
I 51.9 30.1 2.3 38.2 144 636(25.0%) 5.7 2.53
I 89.3 64.1 0.5 41.2 40.0 271(17.1%) 3.3 1.58

“l: 1984-1988 (thatch shade), 11: 1984-1987 (polyethylene net shade) and 1988 (thatch shade).

®Blights of aerial plant parts of ginseng were examined in mid July in 1986, 1987 and 1988 for 4 year, 5 year and 6 year
old ginseng plants. Percentage was number of blighted aerial plants relative to the total number of plants.

By the conventional method in grading fresh ginseng roots, depending on size, shape and surface quality of ginseng, 1%
and 27 graded fresh ginseng roots were used for raw materials in the production of red ginseng. Numbers in paren-
theses are % yield relative to the total production of 6 year old ginseng roots.
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Fig. 1. Distribution of white ginseng by piece grade
manufactured from 6-year old ginseng roots
grown in different shades. ; 1984-1988
(thatch shade), -------- , 1984-1987 (polyethylene
net shade) and 1988 (thatch shade).
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Table 2. Yield of red ginseng according to quality grade and quality indices (inside cavity and inside white) in different

shades
Yield of red ginseng(g)/1.6 m2? Quality index¢
Shade¢

Heaven Earth Good Under- Total Inside Inside
grade grade grade grade (g) cavity(%) white(%)

I 6.0+3.4 9.6+8.0 59.5+ 10.0 48.0 + 8.56 123 14.0 29.0

(4.9) (7.8) (48.3) (39.0)

11 7.3+3.5 11.6+7.8 216+ 3.2 99+5H.4 53 6.0 27.0

(13.6) (21.7) (48.9) (18.6)

4]: 1984-1988 (thatch shade), 11: 1984-1987 (polyethylene net shade) and 1988 (thatch shade).
?Raw ginseng roots (15t and 204 quality grades) were used for the production of red ginseng. Numbers in parentheses

are % vyield to the total yield for each grade. Numbers are averages and standard deviations of 5

plots.

replicates having 10

% number of roots with inside cavity and inside white relative to the total number of red ginseng.
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Table 3. Production of white ginseng from 6-year-old ginseng produced in different shades

White ginseng” Fine root
Shade?
Fresh Dry Yo Fresh Dry %o
weight(g) weight(g) weight(g) weight(g)
I 62.0+8.0 20.7+2.8 334419 28.6+5.1 7.7+1.5 26.7+0.5
11 31.5+2.8 94+1.1 29.7+1.4 228+24 53+1.2 27.8+1.5

a]: 1984-1988 (thatch shade), I1: 1984-1987 (polyethylene net shade) and 1988 (thatch shade).
bFine and adventitious roots were cut off and root surfaces were peeled off for manufacturing white ginseng. Fresh
roots were dried in a vinyl-house at about 40 °C for 10 days. Numbers are averages and standard deviations of 100 roots.

Table 4. Quality indices of 6-year-old white ginseng in different shades

Quality index?

Shade?
Surface Inside Surface Inside Total
wrinkle cavity color crack
I 0.93+0.23 0.72+0.15 1.28+0.14 0.12+0.22 3.09 +0.46
11 0.93+017 0.55+0.19 1.34+£0.25 0.53+0.18 3.38+0.43

“]: 1984-1988 (thatch shade), II: 1984-1987 (polyethylene net shade) and 1988 (thatch shade).
»Quality indices were measured by the method described in 1982 (17), which were graded 0, 1 and 2 for inside cavity (0;

no cavity, 1; small cavity and 2; large cavity). number of crack for inside crack, degree of surface wrinkle (0 to 3) for sur-
face wrinkle and 1 to 3 for surface color (1; white or creamy white, 2; vellowish white and 3; yellowish orange). Number
is average and standard deviation of 5 replicates containing 20 sample roots.
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Table 5. Correlation coefficients for % yield and quality of white ginseng manufactured from 6-year-old ginseng roots?

Quality of white ginseng

White
ginseng Inside Inside Surface Surface Total
cavity crack wrinkle color index
% Yield 0.195 -0.826** -0.250 0.132 -0.539

aNO. of observation; 10 rows, rogs=0.6319 and ry 4, =0.7648.
**, significant at P=0.01.

Table 6. Contents of inorganic substances in fine roots of 6-year-old ginseng produced in different shades?

Yo ppm
Shade?
N K Ca Mg P Cu Mn Zn Fe
i 1.81 2.08 0.18 0.18 0.49 9.52 47.4 8.50 30.0
I 1.72 1.89 0.14 0.16 0.50 8.62 43.0 9.00 50.3

Difference® NS o * *x NS NS * NS *

“Three samples for each row were analyzed for each inorganic substance, having 5 rows for tach shade Numbers are
averages of 5 rows.

61: 1984-1988 (thatch shade), 11: 1984-1987 (polyethylene net shade) and 1988 (thatch shade).

¢Statistical comparison between shading tvpe [ and type 11, showing significant at P = 0.05(*) and P = 0.01(**) or not sig-
nificant (NS) differences.

O

g Aez uERtHK—Ca(r=0801), K-Mg 9 WEI e BRS Ffstol o] s}
(r=0.803), K-Mn(r=0.910), Ca—Mg(r=0.861),  AEE}e] #21d-& AJatatolet, 2evl HigEe] Bk
Ca—Mn(r=0.747), Mg—Mn)r=0.677)}. Cast Hwel &7 AZEY 4F 5 miNe s Aols
Fe(r=—0.819) % Zn(r=—0.710)2 42 #fffe] Mol U3 FpEsio] e Eksmel ik
aigler, Mg2l Felr=-—0.821)5 2| #Higo) off Ztolzb Qo mz ™ 4T %o B HEs)
Fe ol Zn(r=0.788) Ao} Mol 9+ Aoz o o BURE T35t Astol v gt ofE i
epuke}, e AElela PEEREel Heols: Fo HERE A4
P R %o WE e AHEES 2 dfofok gt Zlo|rt,
K¢} Mnel (%2 yegst el el 2ldlor Aol EEER S atrsiel & of EEEsi st
Tt o Ko JFFJB?.!Ol Ao, Fei Zujae of Kol HELRel o2 ol3) EMERY Bus
i} Ao *BI%%]Ol loj Al Hujdlelo] LA Fe 9 AT, B Rkl kel BRy AFEM-S Bbslols

o] 2 Aoz delbel(Table ). Aol i ohleh, Adlel 2 S B ol
A Fesl miel BAsl A ciehele Aol @ Ol ol £dlel ok PO LS AS
ol = iﬁl of o] £XBg 2e Fe kel ) My deiol 2 BB T Aow dehdel,
AL o) olrhal A ZRITh, SRR BT O ORI S AESEAES ABel W
2ol m 1 WS S WIS BIESL APEelel7] & (EFAZIE = shtel gelow AzHe, 2 of

wl ol oA al EEMEel 4 ERhg o R Rkl i WBRelAl 95% PE EGHES- SRSl iRk
e Wrgelelr] Hols Wy Foddd kel [ °| -Ef%k/l wieleh Yz, B 7Rl A K
.—HOLOHH s 7belE eishold wlel EREEEGel A HugdRol wrbs A, ABSERel HIMLE SsteiA
ololfa] A%l 7% BEsyel Bk el Abeloh i e bR o] el wEsleE A 55
of olekal Ad7bxleh, =t S29L LI A% ol EYEREEH 7kl of AERe QlefA] BBkt A



42 G- MR SE - ST - AV U - SRR AR

Fefl4tatslA|

Table 7. Correlation coefficients for quality indices of white ginseng and contents of inorganic substances in fine roots

of 6 year old ginseng roots?

Quality Correlation coefficients

index of

white ginseng N K Ca Mg Cu Mn Zn Fe

Yield (%) 281 787 471 474 ~-.341 529 647 207 -.105

Surface 082 -.201 -.167 -.187 -.033 .043 -.196 167 355
wrinkle

Surface -.255 -.449 -.548 -.628 088 -.020 -.474 522 771
color

Inside 449 .343 173 260 029 383 318 .169 .052
cavity

Inside -.024 -.705 -.525 -.436 461 -.582 -.709 -.126 .146
crack

Total index -.069 -.626 -.560 -.510 411 -.284 -.630 220 .569

“No. of observation; 10 rows, rog5=0.6319 and rg 3, = 0.7648.
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