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AIFRAE R D, HALF = X 5, R, AS YA £ 1 S
BRI TFAZ O X B AR G BRI FRER 6
1 (JSZ01 . 1SZ02 . JSZ03 . JSZ04 . JSZ05 . JSZ06 ) , [l it

Fl R4 = )2 (0~20 cm .20 ~40 cm 40~ 60 cm ) AR 5
+ HHE(60 em FEAT] DL EE WAL o T3 4b, I8
FE S LB S XORAE IX 3R )2 58 i (0~ 20
cm) 396 4,

Hili PSR SRR S S ARRAE B A WA 1 R 1, A
FRESCRE T RS AARES], B3 B S L
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Table 1 Collection site and its single grain weight of persimmon sample

R 2 7o BEE R R/ g
Jszo1 BRI B TRAR KA (FIERR) 730
15702 B EEAUR LAY FREAE KA (FLE) 565
18703 BRI A BN TR (R ) 871
15704 B A PR (B 788
JS705 WRBBAN O RO A (EeA ) 711
18706 B EEHUEAES BB A (LA 856

P 1 [vile [Qvi]s [Qbx]a [t ]s [ash] 6 [1ew]7 [3ew] s [ssw?] o [3w] 10 [ oy ]u [ Chg]12[Cha] 13 che] 14

[Chet]s (e AT v7 [N 1+fGHS] o[0T o8

21| opu2|# puls| ~~ pal—]25] @ |aspszo1| 27

1—FE R R BT 22— AN RS ILRH ;33— AR BN 4—F A0 R T D4, 5—61 5 R PS4, 6—6i B R PR A, 781 B &
FR I DUEL  8—H H R FE R INA =B 9— B H RE K INAH B 10—B HRERINAE— B 1—8E R EA;, 2—KWRAERTHEA;
1B3—KIRR KLU ; 14— KIRR F T4 5 15— KRR P IS 16— KRR B MW 5 17— Kb IR RS 18— B KA 5 19— & B 3¢
TR 20— IE KA 21 —E A IE KA 22— S 0k s 23— WESRA K 5 24— B FEBR ;25— Wi 2 5 26— T RAE BT 5 27—HF 4 5

1—Changping formation of Cambrian system ; 2—Jingeryu formation of Qingbaikou system ;3—Longshan formation of Qingbaikou system; 4—Xiamaling

formation of Qingbaikou system ; 5—Tieling formation of Jixian system; 6—Hongshuizhaung formation of Jixian system ; 7—Four paragraph of Wumishan

formation of Jixian system;8—Three paragraph of Wumishan formation of Jixian system;9—Two paragraph of Wumishan formation of Jixian system;

10—One paragraph of Wumishan formation of Jixian system; 11—Yangzhuang formation of Jixian system; 12—Gaoyuzhuang formation of Great Wall

system ; 13—Dahongyu formation of Great Wall system; 14—Tuanshanzi formation of Great Wall system ; 15—Chuanlinggou formation of Great Wall sys-

tem ; 16—Changzhougou formation of Great Wall system; 17—Neoarchaean gneiss; 18—granite ; 19—porphyritic monzonite ; 20—syenite ; 21—nephe-

line syenite ;22—Na-diabase dike ;23—diabase dyke ;24—geological limits ; 25—fault;26—sampling sites of persimmon ;27—sample number
E1 fiFeEmyHRERXERE

Fig.1 Distribution of persimmon samples and stratigraphic characteristics of main producing areas
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O LA A T, G R T AT o 7 & 2 I
FROR, A I A NIRRT
JFiJG% P Ca .Fe Mg.Zn Cu .Cr Sr.F 2%  AHf
FEST IR T R SRR S B R Sy BRI RLET 4
B-THE MR K IR E A 4R C
&5 8 W BTAE b, Ky IR RLET4E B-EAE b R
VA R VA | S = T & T R G
W AR 4EA R C A8 FR IS A oy R A ™
s JOT B A B v | 8 U R S S A ks vk
UL 2 At SR WL 3,

MFE 3 AT LA A S - KA A (0.27 ~
0.42) g/100 g Z [8], *F- ¥4 0.38 g/100 g; iz V5 7E
(0.10~0.40) /100 g Z[8], V344 0.20 g/ 100 g ; HLET
HETE 0.50% ~ 0.90% Z 18], -3 4 0.67% ; B-5A % |
FAE(47.4~120.00) pg/100 g Z [a], F2 Ky 77.27
/100 g; /K43 1E (74.20 ~ 86.00) g/100 g Z [8] | F-H
S 77.92 /100 g; 4E4EF C(VC) £E(24.30 ~27.30)
mg/100 g Z [A] , SF-1 K 25.80 mg/100 g; A VA 1 b
T 12.44% ~20.01% 2 [8], “F-341 41 14.81% ; £ [ i ¥
0.35~0.74 g/100 g Z[H] ,*F-31°5 0.63 ¢/100 g,

®2 EFmBIsRENTE

Table 2 Detection method of nutritional quality indicators

i 5 LioRUlR e el ¥ s

KAy GB 5009.4-2010

Hg W5 GB/T 5009.6-2003 ( 45—%) B3k =£i3)

HL£F 4 GB/T 5009.10-2003 oEan

- GB/T 5009.83-2003 ( 4 —%)

N E==r

K4y ﬁﬁ?l*jkéj\?wwxe,(fi?osf-zmo S—

VG KR R C A EIE,GB/T 6195-1986 T

AR 2 RS B HCA B b FTA PR A TS, NY /T 1278-2007 s

EH B R AN RE , GB 5009.5-2010

x3 EFmRERSERE
Table 3 Content characteristics of nutritional quality index
i 5 KAy i iy L2 4 B-THE NE Koy #eA#F C AR S EHEI

Ay 2/100 g g/100 g % pg/100 g g/100 g mg/100 g % g/100 g
JS701 0.40 0.30 0.80 59.00 86.00 25.10 12.44 0.35
JSz02 0.40 0.40 0.50 61.30 75.40 24.30 12.53 0.74
Jsz03 0.39 0.10 0.50 78.70 80.20 26.10 13.05 0.64
JS704 0.27 0.10 0.70 47.40 74.80 27.30 14.72 0.64
JS705 0.40 0.10 0.90 120.00 74.20 26.40 20.01 0.68
JS206 0.42 0.20 0.60 97.20 76.90 25.60 16.22 0.73
e/ME 0.27 0.10 0.50 47.40 74.20 24.30 12.44 0.35
ISON ] 0.42 0.40 0.90 120.00 86.00 27.30 20.01 0.74
FHME 0.38 0.20 0.67 71.27 77.92 25.80 14.83 0.63
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Table 4 Characteristic values of element content

of Mopan persimmon in Panshan

R 55 F FIME /ME EC N
K 1785 1597 2032
N 1493 1255 1655
p 216 150 309
Cl 273 212 312
S 155 121 187
Ca 111 86 136
Mg 85.32 77.32 95.07
Fe 9.94 7.20 16.50
Mn 1.16 1.06 1.32
Ni 0.51 0.18 0.88
B 0.54 0.38 0.70
Cr 0.32 0.16 0.56
Zn 0.44 0.40 0.48
Cu 0.23 0.12 0.32
Pb 0.04 0.02 0.11
F 0.04 0.02 0.06
Mo 0.012 0.005 0.031
As 0.005 0.004 0.006
Se 0.98 0.69 1.57
Hg 0.71 0.51 1.15
Cd 0.40 0.11 0.92

. Se Hg Cd &8N K 1076, Hifl ol 1073

3 IR R AR

31 FRVEES

A LB B 1 1 43 AT AR — 5 1 b BT SRR
AR 1 b T SRR A B L A [ SR b FE AR
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# W Mo . Pb Cu.Cr Hf Nb S5, HAP W,
Mo FE 5.
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2
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BREtrsimt tE A T AERK, RS WTLLE
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3.3 T TEMIERERI
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SRS T bR 2Z (B A DG R B R 6, N3& 6 1]
DIEH RS R ORI 4k B-W % MR 4B R
CEHAFDHSRAE LT Mg 5 Ca.Si 5 Mo, P 5
Fe K 5 Mo K 5 B, ¥H LA IEM &M, W

5 AT DIE R AR R £ Si0, Mo P K,0 &%

I T REHRE
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H 5

(i B 1 -
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Table 5 Geochemical characteristic of elements in surface soil and root soil of production area

. B FEIX X IR 2 (396 1) RELEH6 1) KA (3334 1F)
e . B/ME Bl ¥ 0~20 cm 20~40 cm 40~60 cm Rl
Si0, % 41.04 69.65 62.74 60.84 63.87 64.41 58.00
TFe, 0, % 1.92 7.76 4.34 3.87 3.75 3.99 5.30
Ca0 % 0.53 26.70 3.09 3.53 2.46 1.86 4.57
MgO % 0.77 14.64 3.02 2.12 1.82 1.68 2.76
K,0 % 1.03 6.78 2.83 3.07 3.24 3.13 2.70
Corg % 0.20 4.96 0.97 1.30 0.71 0.59 1.05
N 107° 333 4553 1028 1085 695 549 997
p 107 259 3248 666 1502 821 573 771
S 1076 102 791 223 391 202 180 385
B 1070 1.20 179.10 39.35 25.74 25.98 33.41 50.70
Mo 107° 0.23 32.89 1.45 4.64 4.12 4.53 0.75
Mn 107 217 2599 586 533 476 453 685
Se 1070 0.06 0.64 0.23 0.22 0.14 0.15 0.23
F 1070 275 8545 1012 613 549 534 604
As 107° 1.06 102.89 10.43 8.62 8.79 10.35 10
Cu 107° 5.60 161.10 29.28 26.57 22.03 22.17
Cr 1070 19.00 107.20 54.48 44.82 41.35 49.62 77.80
cd 107° 0.04 0.98 0.17 0.28 0.19 0.17 0.17
Hg 107 0.01 0.20 0.03 0.04 0.04 0.03 0.04
Pb 107° 5.60 201.60 29.85 35.67 33.45 32.00 26.20
Ni 1070 7.70 52.20 25.80 19.25 18.45 21.45 33.90
Zn 107° 29.50 166.60 64.33 79.08 58.58 57.82 86.20
pH ToEN 4.66 8.42 7.22 7.67 7.75 7.56 8.07

x6 REITLEERLEFREEXRY

Table 6 Correlation coefficient between elements in root soil and nutrient quality of fruit

A S0, K,0 CaO MgO TFe,03 N P Cog S B Mo Mn Se pH JiEH5 24k B’:? Koy Ve ﬂg}}f AT
Si0, 1.0

K0 0.82 1.00

Ca0  -0.93 -0.68 1.00

MgO -0.87 -0.64 0.97 1.00

TFe,0; 031 -0.06 -0.46 —0.38 1.00

N -0.11 -0.53 0.08 0.12 049 1.00

P -0.21 -0.22 0.10 -0.05 0.07 0.04 1.00

Corg —0.07 -0.52 0.04 006 041 096 0.04 1.00

S -0.22 -0.51 0.06 0.01 045 067 053 054 1.00

B 0.48 038 -041 -028 0.66 036 -0.16 021 026 1.00

Mo 032 029 -0.18 -0.19 -0.36 -0.21 -0.24 -0.18 -0.14 -0.14 1.00

Mn  0.02 -0.07 -0.08 0.01 035 0.16 -0.09 0.07 002 027 -0.20 1.00

Se 0.01 -0.38 -0.02 0.07 0.61 094 -0.07 0.86 064 0.57 -0.17 0.22 1.00

pH  -036 -0.35 049 046 -0.34 036 0.13 048 -0.03 -0.26 -0.20 -0.03 0.18 1.00

g -0.33 -021 036 043 0.00 024 -035 0.19 -0.06 0.05 -0.34 -0.06 020 027 1.00

HML4E 024 0.09 -038 -0.42 -0.20 -0.13 -0.04 -0.05 -0.15 -0.46 0.22 0.01 -025 -0.21 -0.22 1.00
B M -0.12 -0.17 -0.17 -0.26 023 -0.24 024 -0.18 0.08 -0.25 -0.21 0.13 -0.27 -0.40 -0.48 0.24 1.00

K4 012 014 -0.19 -0.13 0.17 -0.08 022 -0.27 020 021 -0.22 029 -0.08 -0.21 0.10 0.06 -0.21 1.00

VC 0.3 031 -0.04 0.00 -0.09 -0.40 -0.13 -0.44 -0.20 0.14 028 -0.58 -0.30 -0.33 -0.21 -0.34 0.00 -0.05 1.00
FRAYERRE 0.09  0.02 -0.22 -0.22 0.05 -0.09 -0.25 0.04 -0.23 -0.18 -0.01 -0.10 -0.07 -0.28 -0.32 0.40 0.61 -0.62 0.06 1.00
HEEB 016 038 005 0.11 001 -0.14 -032 -0.07 -042 036 -0.09 -0.21 0.04 0.2 0.8 -0.57 -0.22 -0.53 0.33 0.22 1.00
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Li X H.Study on the restrictive effect of soil geochemical environ-

Chemical composition analysis and soil geochemical characteristics of

Mopan persimmon in Panshan, Tianjin

WANG Wei-Xing, CAO Shu-Ping, LI Gong-Ke
( Tianjin Institute of Geological Survey, Tianjin 300191, China)

Abstract; Persimmon is a traditional fruit tree species in Jizhou District of Tianjin. The variety of persimmon planted in the surrounding
area of Panshan in Jizhou District is Mopan persimmon. Mopan persimmon is named for its origin in Panshan, a scenic tourist resort. In
this paper, the quality indexes of persimmon and the geochemical characteristics of soil in Panshan were studied. According to the re-
sults obtained, the average ash content of Panshan Mopan persimmon is 0.38 g/100 g, the average fat is 0.20 g/100 g, the average
crude fiber content is 0.67% , the average content of beta-carotene is 77.27 pug/100 g, the average moisture content is 77.92 g/100 g,
vitamin C is 25.80 mg/100 g on average, the average total soluble sugar is 14.81%, and the average protein content is 0.63 g/100 g.
K, N, P and S, Ca , Mg, which belong to large and medium nutrient elements in soil, are the most abundant elements in the fruit of
Mopan persimmon; Mopan persimmon is mainly distributed in and around Panshan granite rock mass; the values of MgO, K,0, Mo
and F in the surface soil of the production area are significantly higher than the background values of Tianjin soil; the average content
of Si0, in root soil from top to bottom is higher, and sandiness of soil is beneficial to persimmon tree growth; the average content of K
is higher, while the average content of N, P and Corg in root soil is deficient or deficient; soil acidity and alkalinity environment of sur-
face soil and root soil in Mopan persimmon producing area is more suitable for persimmon tree growth. The correlation between root soil
elements and fruit quality shows that the superiority of Si0,, Mo, P and K,O content in soil of production area provides favorable con-
ditions for the improvement of nutrient quality of fruits, such as beta-carotene, VC, and protein, which is conducive to the formation of
high quality fruits.

Key words: Panshan Mopan persimmon ; quality ; chemical composition ;soil geochemistry
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