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Abstract: The influence of common additives on the detection of plant derived components in vegetable
protein drinks was studied. Different concentrations of additives were added into the fluorescent PCR
reaction system to determine the interference concentration of soybean DNA fluorescence PCR reaction, and
the DNA UV absorption peak was measured. And three methods: reagent kit, reagent kit+chloraform, and
“Method for Identification of Plant-derived Components in Vegetable Protein Drinks” were compared. When
the concentration of acesulfame was greater than 105.00 pg/uL, and the concentration of sodium cyclamate
was greater than 100.00 pg/uL, and the concentration of ascorbic acid was greater than 108.30 pg/uL. In
addition, the concentration of D-sodium erythorbate was greater than 132.00 pug/uL, and the concentration of
disodium inosinate was greater than 335.00 pg/uL. Under this condition, the concentration of monosodium
glutamate was greater than 150.00 pg/uL and potassium chloride was greater than 37.85 pg/uL, indicating
that the RT-PCR reaction of soybean DNA was inhibited and the results were false negative. When
acesulfame concentration was greater than 75.00 pg/pL, sodium cyclamate concentration was greater than
133.38 pg/ul, and ascorbic acid concentration was greater than 65.00 pg/pL. D-sodium erythorbate
concentration was greater than 79.13 pg/ul, and disodium inosinate concentration was greater than
335.00 pg/ul, while DNA uv absorption peak could not be detected. The DNA UV absorption peaks of
disodium inosinate, 100.00 pg/puL and 200.00 pg/uL monosodium glutamate at 298.75 pg/ulL were
significantly different from those of the control group, but no significant differences were found between the
other additive groups and the control group. Among the three methods, had the best DNA extraction effect
and the lowest Ct value, which was significantly different from the other two methods. The additive had an
effect on RT PCR detection of plant components. This study laid a foundation for further study on the
influence of additives on the detection of plant derived ingredients.

Key words: vegetable protein drinks; plant-derived ingredients; real-time PCR; additive; absorption peak
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Table 1 Limits of use of different additivesin vegetable
protein beveragesin GB2760—2014

IAIIBIEES i FPR & /(g/kg) DNA H% 8 8 /(ug/ul)
YRR 0.3 ~3.0
THER 0.65 ~6.5
LI IR Tl —
D- S HU IR IfiL AR 44 I —
WU R — 4k Tl —
& AR T —
S Il —
e 7 RIS IR AN TR, AR A RO B,
Note: “-” indicates that the residual amount is calculated

according to the additive amount.
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5.215
4215
3.215
2215
1.215
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Fluorescence (465-510

20 25 30 35 40
Cycles

5 10 15

Fluorescence (465-510)

0D260/280 >4 1.80, WIEH: 48.90 ng/uL. £F
A9¢ 5 PCR W B3R DNA HeJE F1 ODogo/0s0 TH o

2.3 EHEEXIXT K S DNA %3¢ PCR R K FF

& 1 ATENFE 25 pL 280t PCR AR R,
CT LB 25 AR I ) e B 34 RT3 K, Y 2 FR 5 A
DNA ¥ P A E KT 105.00 pg/ul, i ik
JERTF 100.00 pg/pl B, CT H¥KTF 35, Xk
Jt: PCR ™= Az B R A VE T o 3R 1 AT J07E 52
BrAz ™, 28 A R U I 430 R 0.30 g/kg Fil
0.65 g/kg, BIFE DNA sk B4R 3.0 pg/ul
1 6.5 ng/ul, BT LAYEIEF 6 GBI, X PR
IG5 56 PCR 1 i W AHAS 2 DA 5 5% PCR
G 0 2t SR B BRI
9.448
8.548
7.648
6.748
5.848
4,946
4.048
3.148
2248

1.348
0.448

b

20 25
Cycles

5 10 15

W a NEFEE 1-8: 0, 30.00, 45.00, 60.00, 75.00, 90.00, 105.00, 127.50 pg/pL XfRi CT {E45 K 28.71, 28.66, 28.58,

28.52, 29.27, 31.62, 35.00, >35.0

b NEHE X 1-9: 0, 33.38, 66.75, 100.00, 133.38, 166.75, 200.00, 233.50, 283.50 ug/uL Xt CT {EH43H 29.18, 28.99, 29.67,

35.00,>35.0, >35.0, >35.0, >35.0, >35.0

1 EBRFXHE PCR & BZHYF

Fig.1 Intervention of sweetenerson fluorescent PCR reactions
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by D-FHIRIMAREN 1-9: 0, 26.38, 52.75, 79.13, 105.50, 132.00, 158.38, 184.75, 224.25 ug/uL, Xt CT {435 N 28.43,
28.48, 28.29, 29.41, 34.59, >35.0, >35.0, >35.0, >35.0
B 2 fmEMALFEE PCR REKFHR

Fig. 2 Intervention of antioxidants on fluorescent PCR reaction
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Cycles Cycles

. oa MIWUEFRR —4h 1-9: 0, 47.50, 95.00, 143.75, 191.25, 238.75, 298.75, 335.00, 406.25 pg/uL, X% CT {EH4> 314 25.64,
25.75, 25.75, 25.90, 26.25, 26.79, 29.46, 35.00, >35.0

b NBERY 1-9: 0, 50.00, 100.00, 150.00, 200.00, 250.00, 300.00, 350.00, 425.00 pg/uL X} CT {E4 34 29.29, 28.89,
29.26, 5.00, >35.0, >35.0, >35.0, >35.0, >35.0

3 HERFIITHE K PCR R B
Fig. 3 Intervention of flavor enhancers on fluorescent PCR reaction
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£ 2 FEKERMFIZT DNA L5MNRBIER RN (n=3)

Table2 Effectsof different concentrations of additives on the UV absor ption peaks of DNA (n=3)

I el He B /(ng/ul) W2 AT U /nm NI ¥ /(ng/ul) W% /nm
X HRZH 0 257.81
75.00 — 66.75 261.00
T 90.00 — . 100.00 261.80
BIRE [EES
105.00 — 133.38 —
127.50 — 166.75 —
65.00 — 79.13 —
. 86.65 — . N 105.50 —
BRI AR D- S PR i iR 4
108.30 — 132.00 —
130.00 — 158.38 —
238.75 260.60 50.00 259.60
e 298.75 263.20a e 100.00 260.20
WL e — 4 2 TR
335.00 — 150.00 261.80a
406.25 — 200.00 262.40a
- 30.05 259.00 - 50.00 258.80
Ak i
37.85 258.60 60.15 258.80

TE: BoA WOlERon ye—, R R 22 5 3% (P<0.05) FIJHARa. b, ¢ &R,

n__n

Note: No absorption peak is represented as
by shoulder label a, b and c.

USRI 2 PCR N (5% 1 772K ,298.75 ng/ul
WeBE LR — 4N . 100.00 pg/uL. 200.00 pg/uL
(AT B TR BN 5 X0 B2 S8 P i 0 25 S5 10 3, i
WUHF R — 40 . 4% 2R B35 B — o Wk BE 1) 2 1 5%
M) DNA W (R R 2 PCR SN FOUERfTE , JR4E
SEIA Rt — 208 BN AT DNA 46 BE 1520
A S 7 20 5 % B 2 SR AR S I 25 S N B
2.8 HEWEBERE DNA R EEL

R =R RO R S 2R | AR
%3 FERBUZIA AN PCR KA Ct HHHM (n=3)

Table3 Effect of different extraction methods on Ct
value of fluorescence PCR reaction

RS (pgul)  la+ss s BIS

X HRZH 30.00+0.31  30.15£0.12* 27.71+0.38*
LAEHE (127.50) 3024+025  29.60£0.50° 27.3240.07°
g (133.38) 30.84+0.19 3132028  29.45+0.63°
BRI (108.30) 2924+0.15  30.00+0.62° 27.47+0.32°
D-SHURAAREN (13125) 29.72+0.14  29.37+0.73  27.92+0.36°
WIFHER 4 (406.25) 29.03+0.77% 30.97+0.35  28.04+0.58°
BN (150.00) 31.09£0.16 3141025  29.51+1.40°
SAAEER (50.00) 31.34£023  31.68+0.19° 29.05+0.36°

e ARREHEEOT 25 B3 (P<0.05) FRbia, b, c R,

Note: There were significant differences among different
extraction methods (P < 0.05), which were indicated by shoulder
label a, b and c.

, and significant differences among different concentrations (P < 0.05) are represented

PLAIMAR . D-SRHRmmes . N _4. #4
BR4M . SALENAY K S DNA, I I H K S K
4y, IR SO BT CHER RN, 25
WA BIS iR I K Z 1 DNA #1795k
PCR R Ctfifw/N, I H 5l & . W&+
AU EEREBE,

3 #ig

NGB IR IR A B 25 R, X DNA
SET A S MAE LA E . A SR, R R W EEE Rk
JERKF 133.38 pg/pl B, KA E] DNA 2248
W, #¢Jt PCR [N RSB BIPE, d B S 2%
DNA [ 40 7 R, 75 B4k SL 6 22 #4655 DNA
(R 2, DT B X 5 ) PCR R B4 = B 4%
/N DNA 2. Z38% . PukmER . D-5F
PRI . WU R 4. KDAE] DNA $4MK
WAL P 9 JBE 378 /N T 96 )l PCR IR BAE Bk JBE , Jx
PR T DNA RN, (H R RZ 28
PCR W25 5%, A fril—2faeHS DNA M1E
7 Rt PCR Bys2ma 73X 298.75 ng/ul
W B ILHE R —4M . 100.00 pg/ul MR R RENS
XiF B A 5 U W i UG 22 S W S, DR VR /N T O
PCR [ i B BAPE MR B, AT RS AR AW %

100
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PCR Kl AT s VE T, 3 — e VR B i s 591
ARG I 25 SR B B, Sl ad S DNA i
(BT 520 5E 56 PCR 2L FG HEAfA 1 .

CA WP R IR ERR . R A 55 U Jn 70 vk i
KT 3.90 pg/ul. 1.31 pg/uL BFXF585% PCR i
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F R IR A PR 2 AR W R AR 3 9 PCR
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